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2. Wykaz stosowanych skrotow

AIS - (Acceptance of lliness Scale), Skala Akceptacji Choroby

ALK - gen kinazy chtoniaka anaplastycznego

BRAF - protoonkogen B-Raf

CHT - chemioterapia

CTLA-4 - cytotoksyczny antygen typu 4 limfocytow T

DiLO.- karta Diagnostyki i Leczenia Onkologicznego

DRP- drobnokomorkowy rak ptuca

E2 - 17B-estradiol

EBUS-TBNA - (endobronchial ultrasound-guided transbronchial needle aspiration) -
przezoskrzelowa biopsja igtowa pod kontrolg ultrasonografii wewnatrzoskrzelowej
ECOG - skala sprawnos$ci wedlug Eastern Cooperative Oncology Group

EGFR - receptor naskdrkowego czynnika wzrostu

EGFR-TKI - inhibitory kinaz tyrozynowych zwigzanych z receptorem naskorkowego
czynnika wzrostu

ESMO - (European Society for Medical Oncology), Europejskie Towarzystwo Onkologii
Klinicznej

EUS-FNA - (endoscopic ultrasound-guided fine needle aspiration) biopsja igtowa pod
kontrolg endosonografii wewnatrzprzetykowej

IHC- immunohistochemia

KRAS - Kirsten rat sarcoma viral oncogen

mSv - milisiwert

NDRP - niedrobnokomorkowy rak pluca

NDTK - niskodawkowa tomografia komputerowa

NGS - (new generation sequencing), sekwencjonowanie nowej generacji

NOS - (not otherwise specified), rak niedrobnokomoérkowy bez ustalonego podtypu
NTRK 1/2/3 - gen kinazy tyrozynowej receptora neurotroficznego 1,2,3

p40 - biatko p40

PD-L1 - ligand receptora programowanej $mierci 1

PET-TK - pozytonowa tomografia emisyjna z tomografig komputerowa

PLCSG — (Polish Lung Cancer Study Group), Polska Grupa Raka Ptuca

PN - stopien patologicznego zaawansowania w obrgbie wezlow chtonnych



POChHP (COPD) - (chronic obstructive pulmonary disease), przewlekta obturacyjna
choroba ptuc

PSM - (propensity score matching), dopasowywanie wskaznika sktonnosci
PSS-10 - (Perceived Stress Scale), Skala Postrzeganego Stresu

pT - stopien patologicznego zaawansowania w obrgbie guza pierwotnego

RO - doszczetno$¢ zarowno makroskopowa jak i mikroskopowa

R1 - niedoszczetno$¢ mikroskopowa

R2 - niedoszczetno$¢ makroskopowa

RET - rearranged during transfection

ROSL1 - protoonkogen ROS

RTH- radioterapia

SBRT - stereotaktyczna radioterapia

SUV - standaryzowany wspotczynnik gromadzenia znacznika

TK - tomografia komputerowa

TNM - (tumour, node, metastasis), guz (pierwotny), wezel (chtonny), przerzut
TPS - (ang. tumor proportion score) wskaznik proporcji guza

TTF1 - (thyroid transcription factor), tarczycowy czynnik transkrypcyjny typu 1
UCK WUM - Uniwersyteckie Centrum Kliniczne Warszawskiego Uniwersytetu
Medycznego

USG - ultrasonografia

VATS - (video-assisted thoracic surgery), wideotorakoskopia

WHO — (World Health Organization), Swiatowa Organizacja Zdrowia



3. Streszczenie w jezyku polskim

Rak ptuca jest gtéwna przyczyna zgondéw z przyczyn onkologicznych na $wiecie
(rocznie rozpoznaje si¢ okoto 2,5 mIn nowych przypadkoéw i notuje okoto 1,8 min zgondw).
Wystepowanie raka ptuca wsrod chorych na nowotwory ocenia si¢ na 9,4 % u kobiet
i 15,2 % u mezczyzn, za$ odsetki dotyczace zgondw z powodu raka ptuca szacowane sg
na 13,5 % zgonéw u kobiet i odpowiednio 22,7 % u m¢zczyzn. Problem raka ptuca u kobiet
wydaje si¢ by¢ jednak niedoszacowany. Palenie papierosd6w pozostaje dominujacym od lat
czynnikiem ryzyka raka ptuca i jest odpowiedzialne za ok 85 % zachorowan. Wsrdd innych
czynnikow, szczegdlnie istotnych u kobiet, wymienia si¢ m.in. bierne narazenie na dym
papierosowy, narazenie na radon, azbest, zanieczyszczenie powietrza, spalanie wegla
idrewna w gospodarstwvach domowych oraz wplyw estrogenéw 1 czynnikow
genetycznych. Podstawg pewnego rozpoznania pierwotnego raka ptuca jest wynik badania
histopatologicznego. Wybor metody leczenia jest determinowany miedzy innymi stopniem
klinicznego zaawansowania wedtug klasyfikacji TNM, z uwzglednieniem stanu og6lnego
chorego i chorob wspotwystepujacych. Zasady diagnostyki i leczenia raka ptuca sg takie
same dla kobiet 1 m¢zczyzn. Jednakze nowotwor ten jest powszechnie postrzegany,
jako ,,choroba mezczyzn”. Kobiety sa rzadziej kwalifikowane do badan klinicznych
I stanowig maty odsetek badanych w badaniach przesiewowych.

Celem pracy byla prezentacja obecnych danych na temat raka pluca u kobiet,
charakterystyka  Kkliniczno-patologiczna  kobiet ~ operowanych z powodu
niedrobnokomoérkowego raka pluca (NDRP), analiza kliniczna, socjodemograficzna
I psychologiczna kobiet chorych na raka ptuca w porownaniu do mezczyzn.

Cykl publikacji sktada si¢ z 4 artykutow: jednej pracy pogladowej oraz trzech
oryginalnych. Publikacja nr 1 jest niejako wstgpem do zagadnienia i stanowi aktualne
podsumowanie problemu raka ptuca u kobiet ze zwrdoceniem uwagi na epidemiologie,
aspekt palenia tytoniu, wystepowania raka ptuca u kobiet niepalacych oraz wptywu innych
czynnikow ryzyka m.in. zaburzen genetycznych, wptywu estrogenow.

Publikacje nr 2 i 3 stanowig retrospektywnag analiz¢ chorych leczonych operacyjne
Z powodu raka pluca z bazy Polskiej Grupy Raka Ptuca (PLCSG). Analizie poddano grupe
17 192 chorych po radykalnej resekcji. Wyzszy odsetek niepalgcych stwierdzono wsrod
kobiet w poréwnaniu z m¢zczyznami (36,1 % vs. 26.0 %, p<0,001). Mgzczyzni istotnie

czesciej mieli wywiad choréb wspotwystepujacych. W obu grupach rak gruczotowy byt



dominujacym typem histologicznym 1 wystepowat czesciej u kobiet (67.4 % vs. 50.7 %,
p<0,001). Wykazano pewne roznice w rodzaju wykonywanych zabiegéw miedzy
kobietami i mezczyznami. Kobiety byly diagnozowane na wcze$niejszych stadiach
choroby w poréwnaniu do m¢zczyzn. W analizie jednoczynnikowej stwierdzono istotnie
wyzsze przezycie u kobiet niz u mezczyzn. Kobiety miaty dluzsze 5-letnie przezycie
W poréwnaniu z mezczyznami, zarowno w przypadku gruczolakoraka, jak 1 raka
ptaskonabtonkowego (66 % vs. 53 %, p< 0,0001 i 65 % vs. 51 %, odpowiednio p<0,0001),
zarowno grupie palaczy jak i niepalacych (65 % vs. 52 %, p<0,0001 i 65% vs. 51 %,
odpowiednio p<0,0001), we wszystkich grupach wiekowych i stopniach zaawansowania
(IA1 do I11 B).

W zwiazku z wykazaniem dtuzszego przezycia operowanych kobiet niz mezczyzn,
W kolejnej publikacji (nr 3) poddano szczegdtowej ocenie kobiety leczone operacyjnie
Z podzialem na miodsze (< 55 roku zycia) i starsze. Do badania wlaczono 11 460 kobiet.
Dominujagcym typem histologicznym w badanych grupach kobiet byt rak gruczolowy,
ktérego czegstos¢ wystepowania wynosita 74,3 % w grupie kobiet mtodszych w poréwnaniu
do starszych - 63,9 % (p<0,05). W obu grupach wywiad palenia tytoniu byt porownywalny.
Dominujgcym stopniem zaawansowania w obu grupach byt stopien IB, natomiast w grupie
kobiet mtodszych czesciej wystgpowat stopien III niz u starszych chorych. Analiza
jednoczynnikowa wykazata wyzszy odsetek 5-letnich przezy¢ w grupie kobiet mtodszych
niz u kobiet starszych. Pooperacyjne powiktania byty czgsciej obserwowane w grupie
starszych kobiet.

Ostatnia publikacja (nr 4), jako kontynuacja analizy problemu odmiennosci raka
phuca u kobiet, stanowi poréwnanie charakterystyki kobiet 1 me¢zczyzn zakwalifikowanych
do leczenia z powodu raka ptuca. W celu uzyskania szerszej perspektywy przeanalizowano
chorych nie tylko w zakresie aspektu klinicznego, ale takze socjodemograficznego
i psychologicznego. Do badania wiaczono 100 kolejnych chorych (50 kobiet i 50
mezczyzn). Dane zebrano na podstawie ankiety samodzielnie wypetnionej przez chorych.
Ocen¢ psychologiczng przeprowadzono na podstawie samodzielnie wypelnianych
kwestionariuszy Skali Postrzeganego Stresu (PSS-10) i Skali Akceptacji Choroby (AIS).
Pozostate dane kliniczne uzyskano z dokumentacji medycznej. Zdecydowana wickszos¢
chorych w obu grupach miata wywiad palenia tytoniu (kobiety — 84 %, m¢zczyzni — 98 %,
mediana paczkolat- u kobiet 22,5 wobec 45 u me¢zczyzn (p<0,05). Nie stwierdzono
istotnych statystycznie réznic pomig¢dzy kobietami i m¢zczyznami w zakresie danych

demograficznych. W kwestionariuszach oceny psychologicznej (PSS-10 i AIS) uzyskano
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poréwnywalne wyniki w obu grupach. Kobiety cz¢sciej deklarowaty che¢é skorzystania
ze wsparcia psychologa lub psychiatry z powodu raka ptuca, jednak nie decydowatly sie¢
na konsultacje z powyzszymi specjalistami czes$ciej niz mezczyzni. Poréwnujac stosowane
metody leczenia, stwierdzono, ze immunoterapi¢ rzadziej stosowano u kobiet.
Podsumowujac nalezy stwierdzi¢, ze rak ptluca wsrdd kobiet stanowi wazny
i aktualny problem kliniczny. Analiza duzych grup badanych chorych wskazuje, ze kobiety
leczone chirurgicznie z powodu NDRP byty mtodsze w poréwnaniu do mezczyzn, rzadziej
pality papierosy, byly diagnozowane czeéciej w nizszym stadium klinicznym
i Z dominujgcym rozpoznaniem raka gruczotowego. W przypadku podjecia leczenia
operacyjnego rokowanie u kobiet jest lepsze niz mezczyzn, problem dotyczy takze kobiet
w milodszym wieku. Wyniki pracy stanowig przestanke do wzmozonej czujnosci
onkologicznej, wlaczania kobiet do badan przesiewowych i prob klinicznych

z konieczno$cig modyfikacji kryterium narazenia na dym papierosowy.
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4. Streszczenie w jezyku angielskim

The distinctiveness of lung cancer course in women

Every year 2,5 million new cases of lung cancer are diagnosed and it remains
the main cause of death of oncological diseases (approximately 1,8 million cases a year).
The incidence of lung cancer in patients monitored globally is 9,4 % in women and 15,2 %
in men, whereas the morality is estimated at 13,5 % in women and 22,7 % in men.
Nonetheless, the problem of lung cancer in women seems to be underestimated.
Over the years smoking has been the main risk factor for lung cancer responsible
for approximately 85 % of cases. Other risk factors, particularly important in women
include, i.a., passive effects of cigarette smoke, effects of radon, asbestos, air pollution,
coal and wood combustion in households, the impact of estrogens and genetic factors.
A basis for a reliable diagnosis of primary lung cancer is the result of histopathological
examination. The choice of a treatment method is determined by the degree of clinical
advancement according to the TNM classification, taking into account the patient's general
condition and comorbidities. The principles of diagnosis and treatment of lung cancer are
the same for women and for men. Lung cancer is, yet, commonly perceived as men’s
illness. Women are less frequently referred for clinical trials and constitute a small
percentage of those tested in screening tests.

The aim of the study was to present current data on lung cancer in women,
clinicopathological characteristics of non-small cell lung cancer (NSCLC) operated
women, clinical, sociodemographic and psychological analysis of women with lung cancer
compared to men.

The series of publications consists of 4 articles: one review and three original
articles.

Publication number 1 is an introduction to the subject and is an up-to-date summary
of the problem of lung cancer in women, focused on epidemiology, tobacco smoking,
the incidence of lung cancer in non-smoking women and the impact of other risk factors
including, i.a., genetic factors and the influence of estrogens.

Publications number 2 and 3 consist in a retrospective analysis of patients
undergoing lung cancer surgical treatment, sourced from the database of the Polish Lung
Cancer Group (PLCSG).
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A group of 17 192 patients after radical resection was analyzed. A higher percentage
of non-smokers was found among women (36,1 % vs. 26,0 %, p<0,001). Men were
significantly more likely to have a history of comorbidities. In both groups,
adenocarcinoma was the dominant histological type and occurred more frequently
in women (67,4 % vs. 50,7 %, p<0,001). Some differences were found in the type
of procedures performed in women and in men. Women were diagnosed at earlier stages
of the disease compared to men. In a univariate analysis, a significantly higher survival
rate was found in women than in men. Women had better 5-year survival compared to men
both for adenocarcinoma and squamous cell carcinoma (66 % vs. 53 %, p<0,0001 and 65 %
vs. 51 %, p<0,0001, respectively), for both smokers and non-smokers (65 % vs. 52 %,
p<0,0001 and 65 % vs. 51 %, p < 0,0001, respectively), all age groups, and all stages (1Al
to 11 B).

Due to the fact that publication number 2 demonstrated a higher survival rate
for operated women than for men, the next publication (number 3) includes a detailed
evaluation of surgically treated women, divided into younger ( <55 years of age) and older
ones. 11 460 women were included in the study. The dominant histological type in the
studied groups of women was adenocarcinoma, the incidence of which was 74,3 %
in the group of younger women compared to older women: 63,9 % (p<0,05). In both
groups, the history of smoking was comparable. The predominant stage in both groups was
stage 1B, while stage 11 was more common in the group of younger women than in the older
patients. The univariate analysis showed a higher 5-year survival rate in the group
of younger women than in the group of older women. Postoperative complications were
more frequently observed in the group of older women.

Finally, publication number 4, as a continuation of the analysis of the problem
of differences in lung cancer in women, compares the characteristics of women and men
referred for lung cancer treatment. For the purpose of obtaining a broader perspective,
patients were analyzed not only in terms of clinical aspects, but also sociodemographic
and psychological ones. Additional 100 patients (50 women and 50 men) were included
in the study. Data were collected on the basis of a questionnaire completed by patients
themselves. Psychological assessment was performed based on self-completed
questionnaires on the Perceived Stress Scale (PSS-10) and the Acceptance of IlIness Scale
(AIS). Other clinical data were obtained from medical records. The vast majority of patients
in both groups had a history of smoking (women: 84 %, men: 98 %, median pack-years:

22,5 vs. 45 (p<0,05). No statistically significant differences were found between women
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and men in terms of demographic data. In the psychological assessment questionnaires
(PSS-10 and AIS), comparable results were obtained in both groups. Women more often
declared their willingness to seek support from a psychologist or psychiatrist due to lung
cancer, but did not decide to consult the above specialists more often than men.
While comparing the methods of treatment, it was found that immunotherapy was used less
frequently in women.

To sum up, lung cancer in women is an important and current clinical problem.
The analysis of large groups of studied patients indicates that women surgically treated
with NSCLC, compared to men, were younger, smoked cigarettes less often, were
diagnosed more often at a lower clinical stage and with a predominant diagnosis
of adenocarcinoma. If surgical treatment is undertaken, the prognosis in women is better
than in men, the problem also affects women at a younger age. The results of this study
constitute a premise for increased oncological vigilance, including women in screening

tests and clinical trials with the need to revise the criterion of exposure to cigarette smoke.
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5. Wstep
5.1. Wprowadzenie

Nowotwory zajmuja pierwsze trzy przyczyny przedwczesnej umieralnosci kobiet
w niemal wszystkich krajach §wiata. W wielu panstwach, niezaleznie od regionu
geograficznego, kobietom czgéciej niz mezczyznom brakuje wiedzy 1 uprawnien
do podejmowania $wiadomych decyzji dotyczacych opieki zdrowotnej zwigzanej
z nowotworami. Rak ptuca odpowiada globalnie za przedwczesne zgony kobiet z przyczyn
nowotworowych wieku 30-69 lat w 13,5 % przypadkéw stanowige drugie miejsce po raku
piersi. [1,2]. Problem raka ptuca u kobiet wydaje si¢ by¢ niedoszacowany w wielu
aspektach, takich jak udzial w badaniach klinicznych czy badaniach przesiewowych,
w ktorych glownym kryterium wigczenia jest wieloletni nikotynizm. Dotychczas poznano
wiele specyficznych dla kobiet czynnikow ryzyka raka phuca, jednak nadal glownym
czynnikiem (podobnie jak u me¢zczyzn) pozostaje palenie papierosow. Pomimo tej wiedzy
w powszechnej ochronie zdrowia kobiety postrzegane sg jako ta populacja, ktorej rak ptuca
zdaje si¢ nie dotyczy¢. Dopiero w ostatnich latach poczyniono kroki zmierzajace
do zwigkszenia $wiadomosci tego problemu i miedzy innymi opublikowano wazny
dokument podsumowujacy problem raka pluca u kobiet w szerokim zakresie,
takze legislacyjnym: ,,Women, power, and cancer: a Lancet Commission” [1]. Powyzsze

przestanki sktonity do badan problemu raka ptuca u kobiet w niniejszej pracy.

5.2. Epidemiologia raka pluca

Rocznie rozpoznaje si¢ okoto 2,5 mln nowych przypadkéw raka ptuca 1 jest on
gtdéwng przyczyna zgonow z przyczyn onkologicznych (okoto 1,8 min zgondw/rok).
Wystepowanie raka ptuca wsrdd chorych na nowotwory ocenia si¢ na 9,4 % wsrdd kobiet
1 15,2 % wsrdd mezczyzn, zas odsetki dotyczace zgondw z powodu raka ptuca szacowane
sg na 13,5 % u kobiet 1 22,7 % u mezczyzn [2]. W Europie wskaznik zapadalnosci
standaryzowany pod wzgledem wieku wynosi 17,9 /100 000 u pftci zenskiej i 42,4/100 000
u ptci meskiej. Wskazniki dotyczace $miertelno$ci wynosza odpowiednio 12,4/100 000 dla
kobiet oraz 32,6/100 000 dla mezczyzn [2]. Na przestrzeni ostatnich kilkudziesieciu lat
obserwuje si¢ w Polsce zmniejszenie zapadalnosci na raka ptuca u mezczyzn i wzrost
u kobiet, wskazniki te sg jednak wyzsze od sredniej europejskiej i wynosza odpowiednio
u kobiet 24,1/100 000 i 52,5/100 000 u mezczyzn. Wyniki w zakresie $miertelnosci

odbiegaja od $rednich wynikow europejskich — w Polsce $miertelno§¢ wsrod u kobiet
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wynosi 19,7/100 000 i 44,7/100 000 u me¢zczyzn [2]. Wedtug danych z Krajowego Rejestru
Nowotwordéw (z 2021 r.) rak ptluca byt rozpoznany u 8,2 tys. kobiet (co stanowito 9,4 %
ogotu rozpoznan nowotworow) i u 12,3 tys. mezczyzn (17,6 %) . Liczba zgondow wyniosta
wsrod kobiet 7,8 tys. (co stanowito 18,1 % zgondéw z przyczyn nowotworowych) i 13 tys.
wsréd mezezyzn (odpowiednio 25,8 %) [3]. NajczeSciej rozpoznawane sg 4 typy
histologiczne: rak gruczotowy (ktérego czestos¢ wystepowania rosnie W ostatnich latach),
rak ptaskonabtonkowy, rak drobnokomoérkowy i rak wielkokomoérkowy [4]. Rak
gruczolowy stanowi najczestsze rozpoznanie histopatologiczne u obu pici z przewaga
wystepowania u kobiet (57 % u kobiet wobec 39 % u mezczyzn) [5].

W celu oceny stopnia zaawansowania klinicznego stosuje si¢ klasyfikacje TNM, ktora
obejmuje ocen¢ guza pierwotnego (cecha T), regionalnych weztow chlonnych (cecha N)
I wystepowanie przerzutow do narzadow odlegltych (cecha M). Klasyfikacja ta jest co kilka
lat uaktualniania, obecnie stosowana jest 8 edycja [6]. W chwili rozpoznania
niedrobnokomorkowego raka ptuca (NDRP) pacjenci w stopniu I-I1 stanowig ok 25 %
chorych, nastgpnie w Il i IV stadium odpowiednio 35 % i 40 % [7]. Rak pluca jest
rozpoznawany w stadium Il i IV u wyzszego odsetka mezczyzn w porownaniu z kobietami
(75,6 % vs. 72 %) [8]. Ustalenie typu histopatologicznego, stopnia zaawansowania choroby
oraz sprawnosci chorego w skali sprawno$ci wedlug Eastern Cooperative Oncology Group
(ECOG) stanowig glowne czynniki prognostyczne i podstawe do podjecia decyzji
0 leczeniu. Dostepne dane dotyczace 5-letniego przezycia chorych na raka ptuca w Polsce
w latach 1999-2010 wskazuja na jedynie nieznaczng poprawe¢ przezycia z 11,3 %
do 12,6 % dla mezczyzn i z 16,8 % do 18,5 % dla kobiet [9].

5.3. Czynniki ryzyka z uwzglednieniem roéznic plci
5.3.1. Palenie papieroséw

Palenie papierosow pozostaje dominujgcym od lat czynnikiem ryzyka raka phluca
I jest odpowiedzialne za ok 85 % zachorowan [10]. Wzrost zachorowalno$ci na raka ptuca
u kobiet w ostatnich dziesigcioleciach mozna cze$ciowo thumaczy¢ faktem innego okresu,
na ktory przypadt szczyt palenia papierosow u kobiet w poréwnaniu z mezczyznami-
nastgpit on okoto dwie dekady pozniej. Wynika to z faktu, ze kobiety zaczely intensywnie
pali¢ gtownie w trakcie 1 po II wojnie Swiatowej, w przeciwienstwie do mezczyzn, ktorzy
zaczynali palenie papierosow na poczatku XX wieku [11]. Wg szacunkow WHO aktualnie

na $wiecie pali tyton co piata osoba (okoto 22,3 %), z czego zdecydowanie czesciej siggaja
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po tyton me¢zezyzni (36,7 % ) w poréwnaniu do kobiet (7,8 %). Wskazniki dotyczace
palenia tytoniu wsrdd Polakow szacuja na rozpowszechnienie tego natlogu wsrod 20,1 %
kobiet i 27,1 % u mezczyzn. Wykazuja one tendencje spadkowa w ciggu ostatnich lat
obserwacji [12]. Wg polskich danych u pacjentéw nie stwierdzono réznic mi¢dzy piciami
w zakresie uzywaniu tytoniu, tytoniu podgrzewanego ani e-papierosdéw, co wskazuje
na zacieranie si¢ réznic w postawach zwigzanych z uzywaniem wyrobow tytoniowych
migdzy piciami [13]. W systematycznym przegladzie i metaanalizie, obejmujacej dane
od ponad 7 milionow uczestnikéw, 99 badan kohortowych i ponad 50 000 przypadkow raka
phuca, nie znaleziono dowodoéw na réznice w ryzyku wystgpienia raka pluca wywotanego
paleniem u kobiet w poréwnaniu z me¢zczyznami [14].

Uwaza si¢ jednak, ze kobiety metabolizujg tyton inaczej niz m¢zczyzni. Wigksza
aktywnos¢ cytochromu CYP2AG6 u kobiet, ktora wydaje si¢ by¢ powigzana ze stgzeniem
estrogenow odpowiada prawdopodobnie ze szybszy metabolizm nikotyny [15]. Ponadto
wykazano synergizm 17estradiolu oraz benzopirenu (zwigzku silnie rakotworczego
powstajagcego w wyniku niecatkowitego spalania tytoniu) W Zzakresie dziatan
rakotworczych w postaci rosngcej liczby mutacji genetycznych i zaburzen metabolicznych
doprowadzajacych do rakotworczej transformacji komorki [16]. U palacych kobiet
obserwuje si¢ szybsze tempo pogarszania czynnos$ci ptuc i czestszego rozwoju przewlektej
obturacyjnej choroby ptuc (POChP) w porownaniu do mezczyzn. Jako przyczyne tego
zjawiska upatruje si¢ m.in. odmienng budowe drog oddechowych, ktore sg u pici zenskiej
stosunkowo mniejsze niz u m¢zczyzn przy tej samej objetosci ptuc, co moze powodowaé
wigksze stezenie szkodliwych sktadnikow dymu papierosowego na jednostke powierzchni
drog oddechowych [17]. W aspekcie uzaleznienia kobiety czesciej siggaja po papierosy
z powodu depresji i stanéw lekowych, majg wiecej objawow odstawiennych i trudniej im

trwale zaprzesta¢ palenie [15].

5.3.2. Rak pluca u niepalacych

Rak ptuca u niepalacych wystepuje w okoto 15 % ogétu przypadkéw chorych na ten
nowotwor i zajmuje aktualnie 11 miejsce wérod najczesciej wystepujacych nowotworow
umezczyzn i 8 miejsce u kobiet [18]. Wsrdd srodowiskowych czynnikow ryzyka
mogacych wplywaé na to zjawisko wymienia si¢ m.in. bierne narazenie na dym
papierosowy, narazenie na radon, azbest, zanieczyszczenie powietrza czasteczkami statymi
I oparami oleju napedowego oraz spalanie wegla i drewna w gospodarstwach domowych

[19,20,21]. Wyniki badan dotyczace dominacji ptci w zakresie niepalgcych chorych na raka
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phuca sg niespdjne. Ogolnie, wyniki prac obserwacyjnych wskazuja na wyzsze wskazniki
zachorowania U niepalgcych kobiet niz u me¢zczyzn [22,23]. Wyniki te rdznig si¢ w
grupach wiekowych, w starszym wieku wydaje si¢ zaciera¢ przewaga kobiet [23].
Wskazniki zapadalno$ci na raka pluca r6znia si¢ pomiedzy grupami etnicznymi. W jednym
z badan najwyzsze wskazniki skorygowane o wiek na 100 000 odnotowano
wsrod mezezyzn 1 kobiet pochodzacych z wysp Azji 1 Pacyfiku (odpowiednio 15,31 13,5),
nastepnie w populacji rasy czarnej (14,6; 12,9), w przypadku rasy biatej (13,2; 11,8),
a najnizsze wérdd populacji latynoskiej (12,1, 10,6). Dominujacym typem histologicznym
grupie chorych niepalacych pozostaje gruczolakorak [18].

5.3.3. Czynniki genetyczne

Rozw¢j diagnostyki umozliwit oceng zaburzen molekularnych (wystepujacych
glownie w rakach gruczotowych ptuca), ktore sg podstawg leczenia z wykorzystaniem
terapii ukierunkowanych molekularnie za pomoca inhibitorow kinazy tyrozynowej.
Leczenie to istotnie poprawia przezycie chorych. Wedtug Europejskiego Towarzystwa
Onkologii Klinicznej (ESMO) u chorych na zaawansowanego nieptaskonabtonkowego
raka ptuca konieczna jest analiza specyficznych biomarkeréw w celu ustalenia
optymalnego sposobu leczenia [24]. Wskazania do badania zaburzen molekularnych
w NDRP i stosowania terapii ukierunkowanych molekularnie stopniowo poszerzajg si¢
takze na wczesniejsze Stadia zaawansowania. Aktualnie w Europie przeprowadza sig¢
badania molekularne w celu wykrycia: wariantow mutacji w eksonach 18, 19 i 21 genu
receptora naskorkowego czynnika wzrostu (EGFR), rearazancji genu kinazy chioniaka
anaplastycznego (ALK), protoonkogenu ROS (ROS1), kinazy tyrozynowej receptora
neurotroficznego 1,2,3 (NTRK1/2/3) i RET (rearranged during transfection)
oraz substytucji p.G12C i p.V600E w genach Kirsten rat sarcoma viral oncogen (KRAS)
i protoonkogenu B-Raf (BRAF). W Polsce u chorych na NDRP zalecane jest wykonanie
przynajmniej analiz molekularnych obejmujacych identyfikacj¢ wariantow punktowych
w eksonach 18, 19, 20 i 21 genu EGFR i rearazancji genow ALK, ROS1 [25]. Powyzsze
badania czesto prowadzi si¢ sekwencyjnie, wykorzystujac reakcje tancuchowg polimerazy
(PCR), immunohistochemi¢ (IHC) oraz fluorescencyjng hybrydyzacje in situ (FISH).
Wytyczne ESMO zalecaja stosowanie sekwencjonowania nowej generacji (NGS)
ze wzgledu na mozliwos¢ jednoczesnej oceny wielu réznych zmian molekularnych
w grupie odpowiednich genow. Metoda ta pozwala przyspieszy¢ diagnostyke i zmniejszy¢
zuzycie materialu tkankowego potrzebnego do wykonania badania.
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Ogolnie czestos¢ wystepowania zaburzen genetycznych w rasie kaukaskiej
przedstawia si¢ nastepujgco: mutacje EGFR (10—15 %), KRAS (15-30 %), BRAF (1-3 %),
rearanzacje ALK (3 % - 5 %), ROS1 (1 %) [26,27,28]. Oszacowano czg¢sto$¢ wystgpowania
mutacji EGFR w rakach gruczotowych z podzialem geograficznym i na ptcie. Najwyzsza
czestos¢ mutacji EGFR odnotowuje si¢ w Azji i wynosi ona wsrod kobiet nawet 60 %,
a wsrod mezczyzn 37 %. W Europie mutacje EGFR sg odnotowywane w przypadku raka
gruczotowego U 22 % kobiet i u 9 % mezczyzn. Rejestrowano takze wystgpowanie mutacji
EGFR w zaleznosci od statusu palenia - byly one czesciej stwierdzane u oséb niepalagcych
w poréwnaniu z osobami, ktore kiedykolwiek pality (w Europie 35 % vs. 8 %; w Azji 64 %
vs. 33%) [27]. Posrod mutacji KRAS, mutacja KRASG12C jest czestsza wsrod populacji
kaukaskiej (15,51 %) w poroéwnaniu z populacja azjatycka (3,39 %). Rearanzacje ALK
I ROS1 sg wykrywane czgsciej wsrod chorych na gruczolakoraki wsrod rasy azjatyckiej
(odpowiednio 5,08 % i 3,56 %) niz wsrdd rasy kaukaskiej (odpowiednio 3,15 % i 1,32 %)
[29]. Rearanzacje ROS1 wystepuja czgsciej kobiet, mtodszych chorych i niepalgcych,
w 20 % przypadkoéw wykrywane sg przerzuty do osrodkowego uktadu nerwowego [28].

Najczesciej obserwowang zmiang molekularng w gruczolakorakach sg mutacje
w genie kodujacym biatko TP53 wystepujaca w populacji kaukaskiej w 45,2 %
przypadkow a w populacji azjatyckiej w 20,7 % [30]. W grupie palacych kobiet obserwuje
si¢ takze wigksze spektrum mutacji biatka TP53 niz u m¢zczyzn [31]. Ponadto kobiety
czedciej majg potwierdzang mutacje w genie GSTMI, ktéry odpowiada za inaktywacja

toksycznych metabolitow i jest powigzany z rozwojem raka ptuca u palaczy [32].

5.3.4. Ostlabienie ukladu odpornosci w przebiegu raka pluca

Mechanizmy immunologiczne wykorzystywane w immunoterapii raka ptuca
opieraja si¢ na aktywacji ukladu immunologicznego wyposazonego w naturalne
mechanizmy obrony przeciwnowotworowej. Stosowane sg przeciwciala monoklonalne
hamujace punkty kontroli immunologicznej - ukierunkowane na czasteczke programowe;j
$mierci komorki (PD-1) i jej ligand- PD-L1 oraz cytotoksyczny antygen typu 4 limfocytow
T (CTLA-4). Immunoterapia wptywa na poprawe wynikow i profil bezpieczenstwa
leczenia w poroéwnaniu z chemioterapia (CHT). Czasteczka PD-L1 znajduje si¢
na komoérkach nowotworowych i na komoérkach uktadu odpornos$ci naciekajacych guz,
czasteczka CTLA-4 odpowiada za hamowanie odpowiedzi limfocytow T [33].
Czynnikiem predykcyjnym,  ocenianym przy podejmowaniu decyzji o leczeniu
zaawansowanego  NDRP  jest ekspresja  PD-L1 za  pomocg  badania
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immunohistochemicznego. Odsetek komorek wykazujagcych obecno$¢ PD-L1 jest
podstawa do podjecia danego rodzaju immunoterapii, przy czym gtownym punktem
odciecia jest 50% wskaznika proporcji guza (TPS, ang. tumor proportion score).
Mechanizmy dotyczace réznic plci w  zakresie odpowiedzi uktadu
immunologicznego na raka ptuca sg skomplikowane. Potwierdzono, ze wiele genow
biorgcych udzial w regulacji odpowiedzi immunologicznej znajduje si¢ na chromosomie X
[34,35]. U kobiet wystepuje wigksze ryzyko rozwoju chorob autoimmunologicznych
W ciggu catego zycia, co wskazuje na odrgbne mechanizmy aktywnosci uktadu odpornosci
[36]. Ponadto stwierdzono zaleznos$ci miedzy estrogenami a szlakiem PD1- wyniki badan
pokazuja, ze 17B-estradiol (E2) prowadzi do zwigkszenia ekspresji PD-1 na komorkach
regulatorowych T, makrofagach, komoérkach B i komorkach dendrytycznych [37, 38]. Ten

obszar wymaga dalszych badan.

5.3.5. Wplyw estrogenow

Oceniajac odmiennos$ci przebiegu raka ptuca u kobiet bierze si¢ naturalnie
pod uwage wptyw estrogendow jako czynnika rozwoju i progresji nowotworu. Receptory
estrogenowe (ERa 1 ERB) znajduja si¢ w ptucach: komoérkach migsniowych, nablonkowych
oskrzeli i komoérkach odpornosciowych. Ekspresja ERp jest dwukrotnie wyzsza niz ERa
[39]. ERSB jest takze dominujacym typem receptorow estrogenowych w NDRP i ulega
nadekspresji w 60 - 80% tkanek raka ptuca [40,41]. Pojawity si¢ wyniki badan wskazujace
na obecno$¢ wyzszej ekspresji ERB w rakach ptuc u kobiet przed menopauza niz u kobiet
po menopauzie i mezczyzn, co moze sugerowac, ze ekspresja ERB w raku ptuca jest
czeSciowo regulowana poprzez krazacy estrogen [42]. 17-B-estradiol (E2) bedacy
najsilniejszg forma estrogenu jest badany jako mozliwy czynnik rozwoju raka ptuca.
Wysokie stezenie endogennego E2 w krazeniu powigzano ze nizsza przezywalno$cig
kobiet przed menopauzg. Podobnie me¢zczyzni z zaawansowanym NDRP i wysokim
stezeniem wolnego p-estradiolu w surowicy mieli istotnie nizsza przezywalnosc
niz pacjenci z nizszym stezeniem p-estradiolu [43,44].

Waznym enzymem biorgcym udzial w powstaniu estrogenow jest aromataza,
ktora przeksztalca androgeny w estrogeny. Enzym ten jest obecny w komorkach
niedrobnokomoérkowego raka ptuca [45]. Stezenie E2 wewnatrz guza dodatnio koreluje
z poziomem ekspresji aromatazy [46]. Doniesienia wskazuja, ze wysokie stezenie
aromatazy moze by¢ niekorzystnym czynnikiem prognostycznym w NDRP u obu pici [47].

Jak wspomniano wczesniej estrogeny wplywaja na uktad immunologiczny
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m.in. modulujgc cytotoksyczno$¢ komorek NK i ekspresje PDL1 oraz stymulujac
limfocyty CD4+ do odpowiedzi [48].

Dane dotyczace wptywu hormonalnej terapii zastepczej pozostajg niespdjne [49].
Niektore badania wykazaty zwigkszone ryzyko rozwoju raka ptuca [50], podczas gdy inne
nie potwierdzity tego zwigzku [51,52].

Istnieja takze  doniesienia dotyczace relacji mi¢dzy mutacjami  EGFR
I estrogenami. Wykazano, ze 17-p-estradiol aktywuje szlaki EGFR w NDRP
oraz stwierdzono zwigzek pomiedzy EGFR i ekspresja ER-B [53]. Pomimo znaczacej roli
estrogenow nie ma prostej zaleznosci pomigdzy stanem hormonalnym w zyciu kobiet
a ryzykiem i przebiegiem raka ptuca, czego dowodza liczne badania [54]. Niemniej wyniki
prob klinicznych z czgsteczkami hamujacymi szlaki estrogenowe, takze w potaczeniu

z klasyczng terapig raka ptuca wydaja si¢ obiecujace [55].

5.4. Diagnostyka i badanie przesiewowe

W zakresie zasad diagnostyki nie ma zasadniczej réznicy miedzy kobietami
I m¢zczyznami. Podstawg pewnego rozpoznania pierwotnego raka phluca jest wynik
badania histopatologicznego uzupetnionego o badanie immunohistochemiczne z ocena
czynnikow predykcyjnych. Poszczegbdlne etapy procesu diagnostycznego przedstawia
rycina 1.

W zwigzku z dominujacg $miertelnoscia chorych na raka ptuca na tle innych
nowotworow, (wynikajgcg miedzy innymi z p6znego rozpoznania) od dawna zastanawiano
sic nad skutecznym badaniem przesiewowym, ktore wplyngloby na poprawe tych
wynikoéw. Badaniem tym jest aktualnie niskodawkowa tomografia komputerowa (NDTK),
podczas ktorej nie uzywa si¢ kontrastu, a dawka uzytego promieniowania stanowi nawet
do 10 % dawki standardowego badania tomograficznego klatki piersiowej [56].
Nowoczesne tomografy komputerowe zapewniajg obrazy o wysokiej rozdzielczosci,
co pozwala na doktadne wykrywanie i pomiar objetosci guzkow przy bardzo niskiej dawce,
tj. znacznie ponizej 1 mSv (milisiwert), co istotnie zmniejsza ryzyko nowotworéw
wywotanych promieniowaniem [57]. Jednym z pierwszych ukonczonych badan
przesiewowych w raku ptuca bylo badanie NELSON [58]. W badaniu tym kryteriami
wilaczenia byty: wiek 50-75 lat, historia palenia tytoniu: >15 papieroséw dziennie przez
>25 lat lub >10 papierosow dziennie przez >30 lat, aktualne palenie tytoniu
lub zaprzestanie palenia w okresie 10 lat lub mniej. W badaniu NELSON wykazano,

ze NDTK istotnie zmniejsza $miertelnos¢ w przebiegu tego nowotworu w obserwacji
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10- letniej (0 33 % u kobiet i 0 24 % u mg¢zczyzn). Udziat kobiet byt jednak bardzo niski
i wynosit tylko 16 % badanych. W poszczeg6lnych krajach aktualne kryteria kwalifikacji
chorych do badan przesiewowych nieco si¢ roznia, jednak zawsze uwzgledniajg wiek
I okreslony wywiad liczby paczkolat palenia tytoniu. Migdzy innymi stosowanie tych
kryteriow powoduje, ze udziat kobiet jest niski [59]. Badanie ankictowe z 2017 r. pokazato,
ze prawdopodobienstwo otrzymania przez kobiety poradnictwa w zakresie badania
przesiewowego w kierunku raka ptuca byto o 32 % nizsze niz w przypadku m¢zczyzn [60].
Aktualnie wprowadzono specjalng sekcje dedykowang kobietom w ramach europejskiego
programu SOLACE [61], (w ktorym bierze udziat takze Polska). Jego celem jest
m.in. zwigkszenie udziatu kobiet w badaniach przesiewowych, charakterystyka kobiet
chorujagcych na raka pluca (w tym takze ocena obcigzenia psychologicznego) i jej
poréwnanie do mezczyzn.

W 2023 r. zakonczono w Polsce Ogolnopolski Program Wczesnego Wykrywania
Raka Pluca z wykorzystaniem NDTK. Obecnie oczekujemy na podsumowanie wynikéw
programu i wprowadzenie jego kontynuacji. We wczesniejszych latach kilka polskich
osrodkow m.in. Gdansk, Szczecin, Warszawa, Poznan i Zabrze prowadzitlo badania
pilotazowe z zastosowaniem NDTK Klatki piersiowej u pacjentow wysokiego ryzyka.
W grupie przebadanych 50 000 oso6b, raka ptuca wykryto u okoto 1 % chorych, a rak ptuca
w I stadium stanowit od 64 do 70 % wykrytych nowotworow [62].
W celu przys$pieszenia diagnostyki 1 leczenia chorych podejrzanych o chorobe
nowotworowa, (w tym raka pluca) od 01.2015 r. istnieje mozliwos¢ wystawienia karty
Diagnostyki i Leczenia Onkologicznego (DiLO). Chorych tych diagnozuje sie
W przys$pieszonym trybie w oddziatach pulmonologicznych oraz chirurgii klatki piersiowej
zgodnie z obowigzujgcymi zasadami. Mimo to w Polsce, u chorych z guzem ptuca $redni
czas od wykonania TK klatki piersiowej do bronchoskopii wynosi 24 dni, a nastepnie okres
od bronchoskopii do rozpoczecia leczenia zajmuje kolejne 41,1 dnia, co tacznie daje wynik

ponad 2 miesiecy diagnostyki [63].
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Badanie podmiotowe i przedmiotowe |
| Badania obrazowe: radiogram klatki piersiowej |
1 TK klatki piersiowe)

¥

Badania diagnostyczne z pobraniem materiatu:
bronchoskopia z EBUS-TBNA lub EUS-FNA
( biopsja iglowa pod kontrola USG lub TK

Badanie cytologiczne i/lub histologiczne- THC
Ocena typu histopatologicznego raka pluca:
TTF1(+) - rak gruczotowego
p40 (+) - rak ptaskonablonkowy

g

Rak gruczotowy, wielkokomérkowy, NOS : ‘

1. ocena molekularna:
mutacje genu EGFR 1 rearazacje genow
ALK, ROSI ‘%
2. Ocena ekspresji PD-L1 |

Ocena stopnia zaawansowania

Rak plaskonablonkowy-
ocena ekspresji PD-L1

ALK - gen kinazy chloniaka anaplastycznego, EBUS-TBNA- (endobronchial ultrasound-guided
transbronchial needle aspiration), przezoskrzelowa biopsja iglowa pod kontrolg ultrasonografii
wewnatrzoskrzelowej, EGFR - gen receptora naskorkowego czynnika wzrostu, EUS-FNA - (endoscopic
ultrasound-guided fine needle aspiration) biopsja iglowa pod kontrolg endosonografii wewnatrzprzetykowe;j,
IHC- immunohistochemia, NGS- (new generation sequencing) sekwencjonowanie nastepnej generacji, NOS-
(not otherwise specified) rak niedrobnokomérkowy bez ustalonego podtypu, p40- biatko p40, PD-L1 - ligand
receptora programowanej $mierci 1, ROS1 - protoonkogen ROS, TK- tomografia komputerowa, TTF1-
(thyroid transcription factor) tarczycowy czynnik transkrypcyjny typu 1, USG- ultrasonografia

Rycina 1. Uproszczone etapy procesu diagnostycznego raka pluca (na podstawie
Wytycznych postepowania diagnostyczno-terapeutycznego - Nowotwory klatki piersiowej
[7] i przegladu Breathe 2024 [64].

5.5. Leczenie i rokowanie

Podstawowa metoda leczenia NDRP prowadzonego z intencja radykalng
we wczesnych stopniach zaawansowania (w kwalifikacji TNM I-111A) jest leczenie
operacyjne [24]. Kwalifikujagc chorego do leczenia operacyjnego nalezy wykonac badanie
PET-TK z zastosowaniem fluorodeoksyglukozy (18F-FDG). Wazna grupa weziow
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chlonnych u chory z potencjalnie operacyjnym rakiem ptuca stanowi grupa weziow
chtonnych N2 (wezty chtonne podostrogowe i1 srodpiersiowe po stronie guza) - najczgsciej
potwierdzenie w nich obecnosci komorek raka pluca wiaze si¢ z dyskwalifikacja z leczenia
operacyjnego. W przypadku cech zajecia kilku weztow grupy N2 (w badaniu TK klatki
piersiowej powickszenia ich wymiaru Iubw badaniu PET-TK powigkszenia
lub wzmozonego wychwytu SUV) koniecznym etapem diagnostyki jest ocena
histopatologiczna weziow chlonnych s$rodpiersia za pomoca w pierwszej kolejnoSci
zabiegébw endoskopowych z pobraniem biopsji: EBUS-lub EUS (jako endoskopowe
metody mato inwazyjne ) lub VATS (wideotorakoskopia).

W przypadku braku powigkszania weztdéw chtonnych $rodpiersia i wnek w TK klatki
piersiowej i/lub PET-TK z niskim wychwytem standaryzowanego wspétczynnika
gromadzenia znacznika (SUV), obwodowego guza (wystepujacego w zewngtrznej jednej
trzeciej pluc) o Srednicy <3 cm mozliwe jest leczenie operacyjne bez koniecznosci
weryfikacji histopatologicznej weztow chtonnych $rodpiersia [24].

Weryfikacja histopatologiczna jest takze konieczna w przypadku braku cech zajecia
weztow grupy N2 w badaniach obrazowych, ale z wyst¢pujacym guzem centralnym
lub zajeciem we¢ztow wnek plucnych. Chorzy z zajeciem weztow NO-N1 sg kandydatami
do leczenia operacyjnego. W przypadku zajgcia jednej grupy weztow z grupy N2 mozna
uzna¢ chorobg¢ za potencjalnie resekcyjng. W takim przypadku zaleca si¢ chemioterapie
neoadiuwantowa (W ostatnim czasie udokumentowano roéwniez wysoka warto$¢
przedoperacyjnej immunochemioterapii). Jesli po leczeniu indukcyjnym uzyskano
zmniejszenie stopnia zaawansowania zajecia Weztow chtonnych, wowczas mozliwe jest
leczenie operacyjne. Zajecie weztdow N3 stanowi przeciwwskazanie do leczenia
operacyjnego [24].

W ramach kwalifikacji do operacji torakochirurgicznej nalezy takze oceni¢ stan
kardiologiczny oraz funkcje ukladu oddechowego, w tym: przedoperacyjna natezong
objetos¢ wydechowa w pierwszej sekundzie (FEV 1) 1 pojemnos¢ dyfuzyjng ptuc dla tlenku
wegla (DLCO) w celu zminimalizowania istotnych powiktan pooperacyjnych. U chorych,
ktorzy osiggneli wartosci FEV1 lub DLCO ponizej 80 % wartosci naleznej nalezy wykonac
badanie ergospirometryczne. Gdy maksymalne zuzycie tlenu (VO2max) wynosi
<10 mL/kg/min, u pacjentow wystepuje potencjalnie wysokie ryzyko powaznych powiktan
pooperacyjnych i w zwigzku z tym leczenie operacyjne nie jest zalecane [24] .

Preferowanym leczeniem operacyjnym jest VATS- lobektomia. Techniki

operacyjne daza do jak najmniej okaleczajacych procedur. Przestrzeganie zasad
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dotyczacych zakresu usuwania weztdw chtonnych podczas operacji jest konieczne w celu
oceny radykalnosci zabiegu oraz ewentualnej kwalifikacji do leczenia adiuwantowego.
Zaleca si¢ usunigcie przynajmniej 6 weztow chlonnych obejmujacych 3 wezly
srddpiersiowe (N2), w tym wezly rozwidlenia tchawicy (podostrogowe) oraz 3 wezty
wneki i wewnatrzptucne (N1) [65].

Leczenie operacyjne jest takze uzupelnione adiuwantowa chemioterapig (w stadium
Il IIIA wraz z pooperacyjng immunoterapig atezolizumabem w grupie chorych z ekspresja
PD-L1>50%). W przypadku niedoszczetnej resekcji (R1- niedoszczgtno$¢ mikroskopowa
I R2- niedoszczetno$¢ makroskopowa) stosuje sie takze pooperacyjng radioterapi¢ (RTH).
Od niedawna w stadium IB-IIIA u chorych po leczeniu operacyjnym z dodatnig mutacja
genu EGFR (delecja eksonu 19 EGFR lub substytucja L858R w eksonie 21) mozliwe jest
zastosowanie inhibitora kinazy tyrozynowej (ozymertynibu), co znamiennie zmniejsza
ryzyko zgonu lub nawrotu choroby (o 80%) w stopniu IB-I11A [66].

Wiyniki leczenia operacyjnego pokazuja, ze S-letnie przezycie kobiet leczonych
operacyjnie z powodu raka pluca jest istotnie wyzsze niz megzczyzn. Roéznica ta
pozostawala niezmieniona po analizie wielowymiarowej obejmujacej wiek, historie
palenia, ECOG, wynik badania histopatologicznego [67].

W przypadku przeciwskazan do leczenia operacyjnego mozliwa jest
stereotaktyczna radioterapia (SBRT); w stopniu I-1lIA- nie ma wigkszych roznic
skutecznosci SBRT w poréwnaniu z leczeniem operacyjnym miedzy megzczyznami
i kobietami we wczesnym stadium NDRP [68, 69].

Chorzy w stopniu III sa najczgsciej leczeni za pomocg radiochemioterapii-
jednoczasowej lub sekwencyjnej [24]. Po jednoczasowej radiochemioterapii mozliwa jest
terapia konsolidujaca durwalumabem (w Polsce Program Lekowy umozliwia kwalifikacje
do durwalumabu niezaleznie od ekspresji PD-L1).

W stadium IV mozliwe sposoby leczenia to: chemioterapia, leczenie
ukierunkowane molekularnie, immunoterapia, paliatywa radioterapia i leczenia objawowe.
Uproszczony schemat leczenia raka pluca na podstawie wytycznych ESMO przedstawia
rycina 2.

Metaanalizy dotyczace réznic w zakresie przezycia miedzy piciami u chorych
leczonych inhibitorami kinazy tyrozynowej dla EGFR (EGFR-TKI ) dajg niespdjne wyniki.
Porownujac stosowanie EGFR-TKI z chemioterapiag u chorych z mutacjami EGFR
wykazano wyzsze przezycie wsrod kobiet w pordéwnaniu z mezczyznami [70]. Inne wyniki

przedstawil w metaanalizie Xiao, ktory nie stwierdzit istotnych roéznic w zakresie plci
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i palenia tytoniu w przezyciu catkowitym w grupie leczonych EGFR-TKI w poréwnaniu
Z innymi terapiami systemowymi. W analizach podgrup, w poréwnaniu z placebo,
wykazano jednak, ze pacjentki z NDRP, ktore otrzymaty terapi¢ EGFR-TKI, mialy dtuzsze
przezycie catkowite niz mezczyzni [71].

7 uwagi na maty odsetek chorych ze zmianami molekularnymi w zakresie ALK
i ROS1 nie ma aktualne dowodow potwierdzajacych rdéznice w przezyciu w zakresie plci
wsrdd chorych leczonych inhibitorami ALK i ROS1 [72,73].

Metaanalizy dotyczace roéznic w zakresie wynikow leczenia za pomoca
immunoterapii u obu ptci dajg niespdjne wyniki- zwraca si¢ uwage na heterogenicznosé
ramion interwencyjnych i kontrolnych, ktore stwarzaja mozliwo$¢ wprowadzenia
stronniczo$ci w wynikach tych badaniach [49].

Ogdlnie zauwaza si¢ problem nizszej reprezentacji kobiety w badaniach
klinicznych [74]. W analizie wszystkich randomizowanych badan klinicznych dotyczacych
niedrobnokomoérkowego raka ptuca opublikowanych w latach 2010-2020 zauwazono
istotng rdznice w reprezentacji me¢zczyzn i kobiet (p<0,0001). We wszystkich badaniach
kobiety stanowity 38,7 % pacjentow. W poréwnaniu do badan z lat 2010-2015,
w badaniach z lat 2016-2020 udziat kobiet wzrost z 36,7 % do 41,4 % (p=0,0091). Jednak
nadal odsetek ten nie odzwierciedla ogélnego udziatu kobiet w czgstoSci wystgpowania
raka ptuc, ktory w 2022 r. wynidst okoto 50,2 % [75].

Pacjenci z zdiagnozowanym NDRP, powinni by¢ uwaznie monitorowani, nie tylko
pod katem wznowy ale takze wczesnego wykrycia kolejnego pierwotnego raka ptuca-
ryzyko to szacuje si¢ na 1-2 % rocznie, po leczeniu operacyjnym ryzyko to wynosi srednio

16 % [76].
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CHT - chemioterapia, ECOG - skala sprawno$ci wedlug Eastern Cooperative Oncology Group, EGFR -
receptor naskorkowego czynnika wzrostu, PD-L1 - ligand receptora programowanej $mierci 1, RO -
doszczetnosé zardéwno makroskopowa jak i mikroskopowa, R1 - niedoszczetno§¢ mikroskopowa, RTH-

radioterapia

Rycina 2. Uproszczony schemat leczenia raka ptuca na podstawie wytycznych ESMO [24]. |
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5.6. Rak drobnokomoérkowy

Czestos¢ wystepowania DRP szacuje sie na okoto 13 % wszystkich pierwotnych
nowotworow pluca. Podtyp ten odroznia wystepowanie wysokiego wskaznika proliferacii,
krotki okres podwojenia masy guza, bardzo czeste wystepowanie przerzutOw w momencie
rozpoznania oraz chemiowrazliwos$¢ [7]. DRP nalezy do nowotwordéw neuroendokrynnych,
a markerami wykorzystywanymi w roznicowaniu histopatologicznym tej grupy sa
m.in. czasteczka adhezyjna CD56, chromogranina, Synaptofizyna [64]. Zasady ustalenia
stopnia zaawansowania pozostaja takie same jak dla raka niedrobnokomodrkowego.
W chwili rozpoznania okoto 65 % chorych ma stawiane rozpoznanie w stadium 1V
klasyfikacji TNM [7]. Podstawowa forma leczenia niezaleznie od stopnia zaawansowania
jest chemioterapia, takze w stadiach zaawansowania I-11l. Leczenie chirurgiczne w DRP
stosuje si¢ bardzo rzadko (w okreslonych przypadkach chorych w stadium I i II), jednak
chorzy operowani stanowig mniej niz 5 % wszystkich chorych na DRP. W IV stopniu
zaawansowania mozliwe jest takze stosowanie immunoterapii (za pomocg atezolizumabu
lub durwalumabu) w skojarzeniu z chemioterapig [7,77]. Zachorowalno$¢ na DRP
wystepuje z podobng czesto$cig u obu pici, jest on silnie zwigzany z paleniem tytoniu.
Jedynie 2% przypadkow chorych na DRP to chorzy, ktorzy nie byli palaczami tytoniu [78].
Rokowanie jest niepomyslne, pigcioletnie przezycie wynosi ogdtem okoto 7 % [79]. Baza
literaturowa na temat specyfiki DRP u kobiet jest skapa, obserwacje wlasne wskazuja
na brak istotnych réznic miedzy kobietami i me¢zczyznami w diagnostyce, leczeniu
i przebiegu choroby. Ponadto w niniejszej pracy skupiono si¢ na raku

niedrobnokomorkowym.
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5.7. Uzasadnienie polaczenia wskazanych publikacji w cykl

Cykl publikacji sktada si¢ z 4 artykuldw- jednej pracy pogladowe;j oraz trzech prac
oryginalnych. Wszystkie publikacje sa poswiecone specyfice raka pluca u kobiet
w roznych, istotnych aspektach w oparciu o badanie duzej grupy chorych. Publikacja nr 1
jest niejako wstepem do zagadnienia i stanowi aktualne podsumowanie problemu raka
ptuca u kobiet ze zwrdceniem uwagi na epidemiologi¢, aspekt palenia tytoniu,
wystepowania raka ptuca u kobiet niepalacych oraz wptywu innych czynnikow ryzyka niz
palenie tytoniu m.in. wptywu estrogenow. Publikacje nr 2 i 3 stanowig podsumowanie
retrospektywnej analizy chorych leczonych operacyjnie z powodu niedrobnokomoérkowego
raka pluca — dane uzyskano z Rejestru Polskiej Grupy Raka Ptuca (PLCSG). W publikacji
nr 2 poddano analizie charakterystyke kliniczno-patologiczng i parametry przezycia
chorych, z uwzglgdnieniem ro6znic miedzy ptciami. W zwiazku z wykazaniem w analizie,
ze u kobiet obserwowano wicksze korzysci kliniczne, w kolejnej pracy (publikacja nr 3)
poddano szczegdlowej ocenie kobiety leczone operaCyjnie (z podzialem na mtodsze
i starsze). Ostatnia publikacja (nr 4), jako kontynuacja analizy problemu odmiennos$ci raka
ptuca u kobiet, stanowi poréwnanie charakterystyki kobiet i mezczyzn zakwalifikowanych
do leczenia. Analizie poddano nie tylko aspekty kliniczne, ale takze socjodemograficzne
i psychologiczne (z wykorzystaniem dwoch testow  psychologicznych:  Skala
Postrzeganego Stresu (PSS-10) i Skala Akceptacji Choroby (AIS).

Ostatecznie potaczone publikacje daja aktualny wglad w zagadnienie. Zabranie
duzej liczby chorych pozwolito, poza analizg sposoboéw leczenia, na porownanie danych
demograficznych pomigdzy kobietami 1 mezczyznami 1 wyciagniecie wnioskow

0 charakterze ogolnym.
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6. Material i metody

Publikacja 1

Lung cancer in women in 21th century.

doi: 10.21037/jtd-20-287

Publikacja nr 1 stanowi artykut przegladowy dotyczacy aktualnego problemu raka pluca
u kobiet.

Publikacja nr 2

Sex differences in clinico-pathologic characteristics and long-term survival among
17,192 surgically treated NSCLC patients: Nationwide population-based propensity
score-matching study.

doi: 10.1016/j.suronc.2022.101873

Dane zebrano retrospektywnie z Rejestru Polskiej Grupy Raka ptuca (PLCSG),
ktory gromadzi dane z 30 osrodkéw chirurgii klatki piersiowej w naszym kraju. W bazie
tej znajdujg si¢ informacje o wszystkich chorych operowanych z powodu raka ptuca
z uwzglednieniem takich danych jak wiek i pte¢ chorego, stopien klinicznego
i patomorfologicznego zaawansowania nowotworu, techniki chirurgicznej i zakresu
operacji, powiklan oraz informacji o stanie pacjenta po operacji i wizytach kontrolnych.
Do badania wlaczono grupg 17 192 pacjentow z rozpoznaniem NDRP, ktérych poddano
radykalnemu zabiegowi chirurgicznemu (resekcja R0, z wycieciem co najmniej szesciu
weztow chtonnych) w latach 2007-2020. Wykluczono chorych po nieradykalnej resekcji
(R1), chorych z niekompletnymi danymi w bazie PLCSG oraz tych, ktorzy nie ukonczyli
obserwacji. Uzyskano zgode Komisji Bioetycznej przy Instytucie Gruzlicy i Choroby Pluc
w Warszawie 83/2020). Chorzy podpisali formularz swiadomej zgody na umieszczenie ich
danych w Rejestrze. Pacjenci w ramach wizyt kontrolnych byli konsultowani przez
torakochirurgéw w ciggu pierwszych 3 tygodni po zabiegu. Dodatkowo przeprowadzano
kontrolne konsultacje z torakochirurgiem co 3-5 miesiecy przez 5 lat i dokonywano
kontroli badan obrazowych- w zaleznosci od potrzeby (radiogram klatki piersiowej,
tomografia komputerowa lub PET-TK). W badaniu, ktore stanowito podstawg publikacji
2. uwzgledniono populacje pierwotng oraz grupy porownywalne uzyskane
po dopasowywaniu wskaznika sktonnosci ang. propensity score matching (PSM). Celem
operacji PSM jest ograniczenie skutkow bledow selekcji i czynnikow zaktocajgcych

W poroéwnaniu przezycia. PSM zostal oszacowany przy uzyciu wielozmiennego modelu
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regresji logistycznej, w ktorym ple¢ pacjentow byta zmienng zalezng, a jako zmienne
potencjalnie zakltocajace uwzgledniono: wiek pacjentow, palenie papierosow, stadium
kliniczne choroby, kategoric pT (stopien patologicznego zaawansowania guza
pierwotnego), kategori¢ pN (stopien patologicznego zaawansowania zajgcia wezlow
chtonnych), dostep chirurgiczny, rozpoznanie histopatologiczne, rodzaj przeprowadzonej
operacji, liczbe badanych 1 zajetych weztéw chlonnych N1 1 N2, choroby wspotistniejgce
(np. cukrzyce insulinozalezng, choroby uktadu nerwowego, niewydolno$¢ nerek, POChP).
Te zmienne zostaly uwzglednione w modelu, aby zapewni¢, ze grupy pordéwnawcze sa
mozliwie najbardziej podobne pod wzgledem Kkluczowych cech, co pozwala
na doktadniejsze porownanie wynikéw leczenia.

Krzywe przezycia oszacowano metoda Kaplana-Meiera, a do poréwnania rdznic
pomiedzy grupami wykorzystano test log-rank. Model proporcjonalnego hazardu Coxa byt
stosowany w analizie jednowymiarowej i wieloczynnikowej w celu okreslenia wplywu

na ryzyko $mierci pacjentow. Warto$¢ p-value <0,05 uznawano za istotng statystycznie.

Publikacja nr 3
The clinico-pathological characteristics of surgically treated young women with NSCLC.

doi: 10.21037/tlcr-22-443

Podobnie jak w publikacji nr 2 dane zebrano retrospektywnie z bazy Polskiej
Grupy Raka ptuca (PLCSG), ktéra obejmuje informacje o chorych operowanych z powodu
raka ptuca z 30 osrodkéw chirurgii klatki piersiowej w Polsce. Do badania wigczono grupe
11 460 kobiet w wieku od 22 do 87 lat (Srednia wieku 65,5 lat) , ktore leczono chirurgicznie
w latach 2007-2020. Kryteria wigczenia i wylaczenia oraz model obserwacji chorych
po leczeniu byly analogiczne jak w analizie stanowigcej podstawe publikacji nr 2.
Wstepnie poddano ocenie dostgpne dane literaturowe, celem identyfikacji optymalnego
punktu odcigcia dla wieku. W dostepnych badaniach dotyczacych leczenia chirurgicznego
NDRP w ro6znych grupach wiekowych, mlodszy wiek pacjentow wahat si¢ od 40 do 66 lat.
Ze wzgledu na te rdznice za punkt odciecia w naszym badaniu zostat przyjety wiek 55 lat
I wyodregbniliSmy na jego postawie dwie reprezentatywne grupy badawcze. Istotno$é
statystyczng rdznic pomigdzy obiema grupami oceniano za pomocg testu Wilcoxona.
W przypadku danych kategorycznych kazda kategori¢ zmiennych podsumowano jako

odsetek wystepowania w subpopulacji pacjentow, a istotnos¢ statystyczng réznic oceniono
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za pomocg testu Chi-kwadrat. W badaniu uwzgledniono populacj¢ pierwotng oraz grupy
porownywalne uzyskane po PSM. W tej metodzie uzyto regresji logistycznej,
a dostosowanie do potencjalnych czynnikéw zakldcajacych uwzglednialo nastgpujace
zmienne: pT, stadium choroby, rodzaj resekcji, dostgp chirurgiczny, rozpoznanie
histopatologiczne, obecno$¢ mediastinoskopii, historie palenia i choroby wspotistniejgce.

Celem PSM bylo wyeliminowanie mozliwych ro6znic miedzy grupami
wynikajacych z tych zmiennych, co pozwolito na bardziej precyzyjne poréwnanie
wynikéw leczenia w ograniczonej kohorcie, skorygowanej o te kluczowe czynniki.
Wybrane zmienne podsumowano za pomocg estymatora krzywej przezycia Kaplana-
Meiera, a rdznice oceniono za pomocg testu log-rank. Moc predykcyjng i efekt kazdej

zmiennej oszacowano w modelu proporcjonalnego hazardu Coxa.

Publikacja nr 4

Lung Cancer in Women-Sociodemographic, Clinical and Psychological Characteristics
with Comparison to Men.

doi: 10.3390/jcm13051450

Do badania wiaczono 100 kolejnych chorych (50 kobiet i 50 mezczyzn)
z rozpoznaniem raka pluca i historiag jego leczenia przyjmowanych do Poradni
Onkologicznej (Kliniki Nowotworow Phuca i Klatki Piersiowej, Narodowego Instytutu
Onkologii, w Warszawie) oraz Kliniki Chorob Wewngtrznych, Pneumonologii
i Alergologii UCK WUM w okresie od stycznia do marca 2023 roku. Stosowano
nastepujace Kryteria wiaczenia (takie same dla kobiet i m¢zczyzn): histopatologiczne
potwierdzenie raka ptuca, udokumentowanie leczenia raka ptuca, zdolno$¢ wyrazenia
$wiadomej, pisemnej zgody na udziat w badaniu i zrozumienia pytan zawartych
w kwestionariuszach.  Kryterium  wykluczenia stanowily choroby wskazujace
na zaburzenia funkcji poznawczych. Dane demograficzne, informacje dotyczace historii
palenia papierosow, wyksztatcenia, miejsca zamieszkania, wywiadu rodzinnego
w kierunku choréb nowotworowych, pierwotnych objawow, przebiegu i historii choroby
lub koniecznos$ci konsultacji z psychologiem/psychiatry w zakresie raka ptuc zebrano
na podstawie samodzielnie wypetnionej przez chorych ankiety. Ocen¢ psychologiczng
przeprowadzono na podstawie samodzielnie wypetianych przez chorych kwestionariuszy
PSS-10 i AIS. Dane dotyczace rozpoznania histopatologicznego, rodzaju zmian

molekularnych, stopnia zaawansowania (w oparciu o 6sma edycje klasyfikacji TNM)
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i zastosowanego leczenia uzyskano z dokumentacji medycznej. Badanie zostato
zatwierdzone przez Komisj¢ Bioetyczng Warszawskiego Uniwersytetu Medycznego
(AKBE 5/2022).

Dane przedstawiono jako mediane wraz z rozstgpem migdzykwartylowym
lub liczbe wyrazona w procentach. Dla porownan pomie¢dzy grupami stosowano testy
Wilcoxona lub Chi-kwadrat. Wyniki stosowanych testow uwazano za istotne, gdy warto$¢

p wyniosta ponizej 0,05.
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7. Zalozenia i cel pracy

1. Prezentacja obecnych danych na temat raka ptuca u kobiet z uwzglednieniem aspektow:
zapadalno$ci, badan przesiewowych, czynnikow ryzyka: palenia tytoniu, wplywu

estrogenow, predyspozycji genetycznych.
2. Charakterystyka kliniczno-patologiczna chorych operowanych z  powodu
niedrobnokomorkowego raka phluca z oceng réznic miedzy piciami oraz charakterystyka

mtodych kobiet operowanych z powodu raka pluca.

3. Ocena przezycia kobiet chorych na niedrobnokomoérkowego raka ptuca leczonych

chirurgicznie w poréwnaniu do me¢zczyzn, z uwzglednieniem grupy mtodych kobiet.

4. Analiza kliniczna, socjodemograficzna i psychologiczna kobiet chorych na raka ptuca

W poréwnaniu do mezczyzn.
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Abstract: Lung cancer is the first cause of death from malignant disease. The distressing epidemiological

data show the increasing female to male incidence ratio for this tumor. A high incidence of lung cancer in

never smokers with importance of environmental agents makes a problem among women. Adenocarcinoma

(ADC) is noted in women with increasing rate and ethnic background impacts female lung cancer with

differences in the incidence of genetic aberratons. The conception of different hormonal starus is taken
into consideration as potential explanation of variant cancer biology and clinical manifestation in women

and men. The impact of 17-B-estradiol, estrogen receptors, aromatase expression, pituitary sex hormones

receptors in caremogenesis with relation berween estrogens and genetic aberrations are investigated. The

response to newest therapies among female is also different than in men. This overview summarizes currentdy

available evidence on the specificity of female long cancer and presents the direction of necessary studies.

Keywords: Lung cancer; women; adenocarcinoma (ADC); estrogen; EGFR mutation

Submitred Jan 08, 2020. Accepred for publicaion Jun 08, 2029,

doiz 10.21037/1d-20-287

View this article at: hup//dx.doi.org/10.21037/jud-20-287

Introduction

Malignant diseases are leading and growing global health
problem. The epidemiologic data show an increasing
incidence of many cancers. Among them lung cancer is
the first cause of death due to malignancy in both sexes.
The last 20 years brought spectacular progress in lung
cancer diagnosis, recognition of molecular alterations
and the mechanisms of host anti-cancer defense leading
to treatment strategies with effective tailored therapies.
Precise characterization of cancer (i.e., histology, molecular
changes, tumor spread = stage of the disease) and patient
(1.¢., health conditions, performance status) are the basis for
proper qualification to therapy.

The main lung cancer types include small cell lung
cancer (SCLC) and non-small cell lung cancer (NSCLC)
(currently occurring in more than 83% of cases). The
recognition of main NSCLC types became possible thanks
to use of immunohistochemistry with antibodies anti
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p40 and ana TTFI. These are: squamous cell carcinoma
(SQCC), adenocarcinoma (ADC), not otherwise specified
(NOS) recognized in small biopsy and large cell careinoma
possible 1o diagnose in surgical biopsy (1). In the cases of
ADC and NOS further molecular diagnosis is indicated
for mutations in epidermal growth factor recepror (EGFR)
gene and after thae for rearrangement of anaplasrtic
lymphoma kinase/c-ros oncogene 1 (4LK/ROST). This
molecular characteristic is recently exrended with molecular
aberrations of BRAF, KRAS, MET, ERBB2, RET (2).

The stage of disease, which is the most important
prognostic factor is defined by TNM classification, This
system was introduced in the 19405, The last 8" lung cancer

classification has been used since 2016 (3). In practice the
application of this TNM system would not be possible
without modern methods of imaging, endoscopy and
biopsy techniques. Particularly the use of endobronchial
ultrasound guided biopsy (endobronchial ulerasound,
esophageal ultrasound with biopsy: EBUS/TENA, EUS/
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TNA) has considerably improved diagnosis of lymph nodes
involvement with cancer cells. The resection of the mmor
and radiotherapy remain the methods of choice of radical
treamment. But yer, the majority of cases (more than 70%)
are in the advanced stages of disease at recogniton. The
prolonged survival in these cases may be achieved thanks
to the application of targeted therapy with tyrosine kinase
inhibitors (TKIs) or immunotherapy with immune check
points inhibitors (ICIs) (#-6). The results of currently
published clinical studies confirm the efficacy of 1Cls
combined with chemotherapy in advanced NSCLC (6).

The course of lung cancer even among the same
histological types, clinical stages and similar molecular
pattern is very different and unpredictable. The prognostic
and predictive factors for lung cancer are everlastingly
investgated. Clinical observation and epidemiological
data justify our special attenton paid to the distinctiveness
of lung cancer in women. The aim of this review is to
summarize available reports concerning selecred important
aspects of female lung cancer.

Taking into account the proper designation of the two
terms: ‘sex’ and ‘gender’ we would like to point out that
they should be differentiated in scientific elaborations.
Biological sex refers to the anatomy and physiology of the
reproductive system wirh secondary sex characreristics,
while gender reflects an individual identfication of the
person. Therefore, the term ‘sex’ is accurate in the context
of cancer biology, but the term ‘gender’ 1s not without
significance in the psychologieal and behavioral context of
the disease.

Lung cancer in women over the years

Chest tumars have been known since the 18th century, first
mentioned by Bansta Morgagni. The first comprehensive
description of tumors of the lung was presented by Isaak
Adler about one hundred years ago in the monograph
Primary malignant growth of the lungs and bronchi: a
pathological and clinical study (New York: Longmans, Green
& Company 1912) (7,8). The author presented 374 cases
of lung cancer estimadng that lung cancer cannot be a
problem compared to tubereulosis. Tt accounted for 1%
of all malignancies. Unfortunately, no information about
sex distribution in these firstly described cases is available.
However, a few descriptions of abnormal “nests of epithelial
cells...and epithelial clusters in the alveoli upon microscopic
examination.” in young woman were cited by Adler to
emphasized the role of careful autopsy examination for lung
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cancer diagnosis (8).

Nowadays the epidemiological data clearly illustrate a
real problem of lung cancer. However, they require proper
presentation to understand their value. The merhodological
aspects of the studies should be taken inw account when
epidemiological data are compared. Some of the cases may
be disregarded because of imperfection of the diagnostic
procedures or inaccuracy of reporting merhads (9). The
increasing incidence of the disease may be somewhat
relative when diagnosis the is improved and the problem
is carefully observed. Consequently, the presented data are
not always comparable and following the epidemiological
changes over dme requires cauton. Here we demonstrate
incidence and mortality due w lung cancer as a proportion
of all malignant tumors (Figure 1). In our opinion it is
proper way of showing current epidemiological starus
and may prove useful in comparable analyses. These pie
charts show a dominant place of lung cancer among all
malignant tumors. Tt seems to be reducing from 2011, when
its incidence among women was shown to be 14% and
mortality—26% of all cancers (12).

A prolonged survival in the aging population and
significant improvement of care of heart and chronic
diseases have led to the conditions in which malignant
diseases have hecome a grear and serious health problem
worldwide. Lung cancer constitute onc of the most
common cancers among hoth sexes. Basing on the dara
from International Agency for Rescarch on Cancer (WLIO)
the number of new lung cancer cases in 2018 in both
sexes was about 2 million, which accounted for 11.6% of
all cancers. The estimated global deaths were 1.8 million
(1.2 million of males and about 600 thousand of females)
what is accounted for 18.4% of all cancer deaths. The
lung cancer incidence is the highest in Asia (58.5% of all
lung cancer cases), Europe (22.4%) and North America
(12.1%) (10). The world averaged incidence age
standardized rates are estimated at 31.5 in males and 14.6
in females (per 100,000). The highesr age srandardized
incidence rates in males (more than 40 per 100,000) are
reported in Micronesia, Polynesia Central and Eastern
Lurope and in Eastern and Western Asia. In the countries
of North and South America only Uruguay is recorded
in the same group. Among women the highest incidence
(>24/100,000) was noted in Micronesia, Western and
Northern Furope, Northern America and Australia/New
Zeeland. In Kastern Furope the age standardized incidence
rate was 11.9/100,000 (10). In Poland about 21,000 people
received annually a new diagnosis of lung cancer (14,460
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Figure 2 The rato women w men of age-standardized incidence
rate in 2018 v, 2008 in the different parts of the world. The arrows
show increasing tendency of this ratio. Synthesis from numerous
cited publications.

men, 7,500 women, according to the data from 2015) (11).
Over the last years it was the death cause of about 30% of
all malignant neoplasms of males and 15% of females. For
about 25 years a downward trend in incidence of lung cancer
in males and a tendency m increase in females (Figuse 2)
have been observed. In the study presented by Radzikowska
et al. in 1995 of 5,404 lung cancer patients only 14.5% were
women. The mean age of women and men was similar
(59.7 ws. 61.9 vears, respectively). There was a prevalence of
women in the group younger than 50 years with the ratio
of male to female 1:3, while in patients over 50 years the
ratio was 1:7. The study indicated that 75% of women with
lung cancer were smokers (13). In addition, it presented a
different profile of women and men with lung cancer in a
large group. Jemal et al. analyzed age specific incidence of
lung cancer in the US (14). The decreasing incidence of
this cancer in both sexes was confirmed but, the decline was
greater among men, The results show that among young
white non-Hispanic population, female-to-male incidence
rate ratio increased from 0.88 in the period 1995-1999 o
1.17 in the period 2010-2014. This ratio was recently the
highest among young women diagnosed with localized,
less advanced curable disease (15). The authors concluded
that this tendency was not fully explained by susceptibility
to smoking. A deep analysis of the epidemiology of lung
cancer in women in US was presented by Henley ez 4/, (16).
Some points are worthy to underline: it was srated thar lung
cancer incidence does not differ between women and men
in the young group of patients, There is a highest incidence
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of lung cancer among white women. The non-Hispanic
women suffer from more aggressive tumors than Hispanic.
On the other hand, the survival rate is lower in black
women (16).

Smoking

Cigaretre smoking peaked in women 2 decades later than in
men therefore the epidemic of lung cancer started later in
women (17). Women began smoking predominanty during
and after World War IL In contrast to men, who began
smoking cigarettes at the beginning of the 20th century,
with significant peaks of initiation during the two World
Wars (18). Nowadays (data from 2016) it is esamared that
in the United States 15.5% of all adults (37.8 million) were
current cigarette smokers (among them 17.5% of males,
13.5% of females) (19). In Poland smoking habit among
women remains high; in 2012, 24.4% of adults smokers
were reported to be women (20). The studies by Jassem ez 4/,
indicated reduetion in the proportion of smokers from 1979
through 2000 to 2013: among men 62.2% by 45% to 34%
and among women from 30.3% by 24% o 20% (21,22).
However, caution is required when the data concerning
smoking are analyzed as some relevant informaton may be
missed due to its collection based on self-reporting.

The susceptibility to harmful influence of tobacco
smoke in women is reported with conflicting options.
Epidemiological studies show that lung cancer in women is
much less tobacco-dependent than in men. It was assessed
in 2000 that 47% of lung cancer cases in women were a
consequence of mbaceo smoke (5. 85% in men) (23). The
group of S. Lam from Canada conducted the investigations
of precancerous changes in bronchial epithelium evaluated
using fluorescence bronchoscopy and special methods
of bronchial biopsy examination (24). In one study 401
subjects were investigated to present sex-related differences
in the grading of preinvasive bronchial lesions. The
comparable number of cigarerte smoking men and women
were included in this study. The prevalence of high-grade
preinvasive lesions and carcinoma i situ related to smoking
were found to be lower in women than in men.

Although some authors reported higher risk of lung
cancer development in men, the others did not confirm this
observation. O’Keeffe ¢t a/. presented a systematic review
and meta-analysis of prospective cohort studies (25), In this
analysis data from 99 cohorts, of 7,113,303 individuals (46%
women) were available. Current smoking was found w be
associated with an age-adjusted relative risk (RR) of lung
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cancer of 7.48 in women and 8.78 in men in comparison
to non-smokers. The risk was similarly correlated with the
number of cigarettes smoked per day in both sexes. The
risk among former smokers did not differ berween men and
women. The authors concluded that a risk of lung cancer
related to smoking was similar in both sexes, however,
pointing out that it may remain underestimated as self-
reported.

In a large study on 1,300,000 UK women the relationship
between smoking with and mortality was analyzed (26).
The 12 years relative risk of death of ever smoking @s. never
smoking women was found to be second afrer chronic lung
discases and was 21.4 (19.7-23.2). An important benefic
from early smoking cessation was shown in this study.
The opmion that women find it more difficult to quitung
smoking than men was repeated (27). In our unpublished
observarion women remained in abstinence longer than
men and they were more likely to undergo ant-nicotine
therapy.

Taking into account other risk factors for lung cancer
development the environmental tobacco smoke (E'TS)
is not to overestimated. Yer, it is doubtful whether E'TS
should be included next to other risk factors apart from
smoking. Indeed, this agent is extremely difficulr to
assess and measure. No dara concerning ETS in parents
anamneses are available, no objective methods of counting
ETS “intensity” have been developed (28). However, our
knowledge of relationships at home and in the workplace
in the near history justifics the decision to estimare a
considerable exposure of women to ETS. In Poland more
than 60% of men were smokers in the 1970s and 1980s.
Today female lung cancer patients aged 70-80 years, who
might have spent almost all their lives in the conditions
of tobacca smoke exposure are the ‘victims’ of common
smoking burden. The mechanisms of action of direct and
second-hand tobacco smoke differ. It was presented that
side stream of smoke is much more dangerous than the main
one. Therefore, E'TS is an important agent responsible for
such high incidence of lung cancer among “never smoking”
women in 21st century.

Lung cancer screening

“The only method tw achieve an carly lung cancer diagnosis in
population seems 10 be a sereening with low dose computed
tomography (LDCT). The goal of lung cancer screening
is to detect tumor in early stage when radical therapy is
passible, the survival rate and a reduction of mortality can
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be achieved. The results of large randomized mial known as
the Nartional Lung Screening “Trial (NLST) were published
in 2011 showing 20% reduction of lung cancer mortality
in the LDCT group when compared with classic Chest
X-ray or no mtervention (29). The debate on the system of
qualification to screening program, proper algorithms of
care, cost-effectiveness, psychological aspects of lung tumor
recognition is ongoing. In recently launched programs one
of the criteria 1s more than 30 pack years smoking history (in
majority) (30). It may be discriminating for women, among
whom heavy smokers are less numerous than among men.
Moreover, lung cancer is a frequent cause of death in never
smokers, who are out of screening programs and among
whom women are in majority. Interestingly, in NLST the
number of women was 10,952 vs, 15,770 of men (29), In the
other screening programs a proportion of women was lower:
mean 60% for men to 30% for women. In the results of the
NELSON study the data concerning sex were available (31).
In this study inclusion eriteria were as follow: subjects aged
50 to 75 years, smokers with history of more than 15 pack
years or ex-smokers from less than 10 years ago. There
were 16.5% of women in the study group, 17% of women
in the group with lung cancers identified by LDCT. The
group of women in this study was younger, with shorter
history of smoking and the female patients were classified
to significantly lower lung cancer stages than male, All of
these results provide the evidence of the rationale for the
modification of screenming programs which would include
women with short smoking history or even the never
smoking ones with documented exposure to ETS (16).
There is a prevalence of ADC in women. This type
of lung cancer presents different forms with different
degree of aggressiveness. The early forms of ADC could
be detected as ground glass opacities (GGO) by high-
resolution computed womography (HRCT). The presence
of solid part in GGO indicates malignant component and
influences on classification and prognosis. The following
forms of GGO with solid part are presented in 8th lung
cancer classification: ¢T'lmi (minimal invasive ADC)
with solid part 0<5 mm; ¢T'la with solid part 6-10 mm;
¢'I'lb with solid part 11-20 mm; and ¢T'le with solid part
21-30 mm (3). Detection of these early forms of cancer is
extremely important giving a chance for radical treatment.
This may concern in majority women without smoking

history. The course of these forms of lung cancer are mainly
asymptomatic with incidental recognition. Unfortunately,
this early ADC in nonsmoking women is out of screening
range,
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Lung cancer and never smoking women

Lung cancer in never-smokers is estimated at 10-15% of all
cases and 1s ranked 7th among all causes of cancer deaths (32).
NSCLC among never-smokers is diagnosed in about 53%
of women and only 15% of men. Incidence rate of lung
cancer among never smokers (per 100,000 person-years)
ranged from 14.4 1o 20.8 in women and 4.8 0 13.7 in men
and ADC is the most commonly diagnosed histological
type (33). In Japanese population 75% of female patents
with lung cancer are non-smokers (34). Thus, lung cancer
in never smokers is a real prablem among women. As it was
presented i the mew-analysis by O'Keeffe ez al., among
500,000 subjects the incidence of lung cancer was 30%
higher in never smoking women than men in the US, while
in an Australian cohort the propordon of patients with lung
cancer was 18% for women and 3% for men (25). Other
risk factors apart from smoking are numerous, difficult to
assess and are not included in screening programs (30,32).
These are radon, indoor fumes from cooking and heating
stoves, Lung cancer risk connected with combustion of fael
emission was pointed and found to have high prevalence
in women. Many analyses from developing countries
confirmed increased risk for lung cancer in women
exposed to biomass fuel and cooking. The combustion
products contain probable carcinogens (as dibenz/a b/
anthracene, cyclopenta/ed/pyrene and 1,3-butadiene) (35).
It is estimated that the lung cancer deaths were connected
with PM 2.5 in 10% of men and 18% in women in China.
Air polludon is responsible for the significant increase of
ADC incidence in China (36). The importance of coal use
was emphasized and the association persisted regardless of
smoking (37). Recently the additonal risk factors for lung
cancer e.g.. chronic obstrucove pulmonary disease (COPD)
and fibrotic lung disorders have been identified (38).
COPD is not an uniform disease and the emphysema
phenotype is much more associated with lung cancer than
the bronchitis pattern (39). A risk of lung cancer in COPD
patients is reported to be 2- o 6-fold higher regardless
of smoking and in many observational studies COPD
occurred 1 about 50% of Jung cancer patients. The study
of 2,222 patients from China showed 32.6% prevalence
of COPD in newly diagnosed lung cancer cases. There
were 552 (24.8%) women in this study group, and in 88
women (12.2%) COPD was diagnosed (40). Women scem
to be more susceprible to COPD than men although
different risk factors to develop this disease in both sexes
are known. Women suffering from COPD are vounger,
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with shorter smoking history than men and are likely to
have a phenotype with bronchitis rather than emphysema.
The decline in the results of pulmonary function tests in
post-menopausal women regardless of age related changes
was observed (41). The quality of life was lower in women
suffering from COPD than in men and less successful long
term smoking cessation among women was reported (42).

Interstitial lung diseases with most sever e.g. idiopathic
pulmonary fibrosis are recognized more frequently among
men with an increased risk of SQCC (38;43). This clinical
problem in women needs further investigatons.

Intrinsic-individual predisposition

The female susceptibility to carcinogenic effect of tobacco
smoke being a subject of different opinion might be
explained by genetie predisposition. The clearance of
nicotine was found to be higher in women than in men
independently of hormonal starus (44). The expression
of CYPIAI gene involved in metabolism of polyeystic
hydrocarbons from tobacco smoke was found to be elevated
in women. The glutathione S transferase M1 enzyme
mutation, leading to a high probability of lung cancer
development in female smokers was also observed (45). In
general, the most frequently mutated gene in all types of
lung cancer is tumor protein 533 (TP53). A higher incidence
of TP53 mutations in women than in men in the group of
smokers was observed whereas in non-smokers the results
were opposite (46). The lower capacity of DNA repair
is observed in women: both smokers and non-smokers,
which shows that this genetic alteration plays smoking-
independent role in lung cancer (2,47). Gastrin releasing
pepride (GRP) is involved in carcinogenesis. The gene
for GRP recepror is linked with X chromosome and is
expressed in the airway cells of nonsmoking women but
not in men (34). ADC is most the frequentdy recognized
histological type of NSCLC in both sexes with significant
predominance in women. The reporred proportion
varies from 40% to 60%. ADC is not a uniform type of
cancer with recognizable early lesions (such as atypical
adenomatous hyperplasia) visible in GGO on CT up w
very aggressive undifferentiated mucinous forms (2,48). In
ADC many driver mutations were identified, as follows:
EGFR (10-30%), FGIRT (20%), KRAS (15-30%), PIK3CA
(2-5%), ERBB2 (HER2) (2-5%), BRAF (1-3%), ALK
(3%), ROSI (19%) (49). The high rate of these mutations
was found in never smokers and in women, and the higher
rate was noted in Asia and South America. This group of
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patients have benefit from targered therapy which refers to
monoclonal antibodies or small molecules TKIs. Darta from
Asia sheds light on genetics of female lung cancer, which
shows cerrain differences when compared to Caucasian
padents. These are: a longer survival, higher response rates
to chemotherapy and targeted therapy in Asian patients (50).
More than 30% of patients with lung cancer in Asia never
had a smoking status and more than 50% of lung cancers
occur in women who were never-smokers (31). Meta-
analyses (52) which were conducted o characterize the
patterns of mutations in NSCLC and comparing them
berween Wesrern and Asian population demonstrate the
difference between the incidence of mutation in connection
with ethnic background. EGFR mutation oceurred in
Astan population in 47.9% of ADC cases while in Western
population in 19.2%. Frequency of EGFR murtations in
lung cancer is the highest in Vietnam (64.2%), Taiwan
(62.1%) and Thailand (53.8%). Also, in the Philippines
or China it is observed in more than 50% of patients, It
is known that EGFR mutation occurs independently of
smoking (53). Driver mutations were detected in 79% of
female never-smoker Asian patients with lung ADC and
the most frequent was EGFR mutation (63%) (54), whereas
KRAS and LKBI mutations are more frequent in Western
population. Soh et al. reported thar murations or copy
number gains (CNGs) of the EGFR and KRAS genes differ
between Asian and non-Asian patents with lung ADC (55).
EGFR CNGs (gEGFR) occurred more frequently than
EGFR mutations (nEGFR) (46% wv. 38% in Asians; 21%
oe. 10% in non-Asians), whereas KRAS mutations (imKRAS)
were more frequent than KRAS CNGs (gKRAS) (13%
vs. 7% and 35% ws. 4%, respectively). The never smoking
status was associated with mEGFR and gEGFR, in contrast
to mKRAS occurred significantly more frequently among
patients with smoking history (55). As evidenced by the
study in which never-smoking women of Fast Asian origin
with ADC were enrolled, patients with EGFR amplification
had 2 significantly worse outcome in univariate analysis (56).
On the other hand in a retrospective populaton-based study
of NSCLC cases herween 1991 to 2005, Asian ethnicity was
evidenced as an independent favorable prognostc factor for
overall survival in NSCLC regardless of smoking seatus (57).

Hormonal status
Looking for the reason for the specificity of lung eancer

biology and clinics in women, the conception of sex
dimorphism is taken into consideration. Estrogens are
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postulated as an important agent in cancer development
and progression. At the background—two types of
estrogen receptors: ERa and ERB in the lung epichelium
are identified. However, the expression of ERp is rwice
more higher than ERa (58) (Figure 3). Their role is to form
complete alveolar units in fermales and males (59). As it was
shown in the studies on mice, ERa is responsible for proper
differentiation of the lung and provides correct numbers of
alveoli per surface, whereas ERB controls the development
of extracellular matrix and provide elasticity (60,61). The
expression of ERP is elevated in lung cancer (62) and it
is noticed more often in premenopausal women than in
postmenopausal women and in men (63). 17-f-estradiol (E2)
which is the most potent form of estrogen was analyzed
in the studics as a possible agent in carcinogenesis. The
resules show that high concentration of 17-p-estradiol
can have an important impact on the development of
lung cancer (64). For example, in premenopausal women
higher concentration of estrogen is associated with worse
survival, just as in men with advanced NSCLC—higher
concentration of 17-fi-estradiol is related o worse survival
than in those men with lower, Estrogens may influence
metabolism of carcinogens in tobacco smoke, e.g., by
induction of CYPLA! gene (34).

Aromarase (ARQ) plays a erucial role in estrogen
synthesis. High expression, in even up to 86% of NSCLC
tissue in both sexes was found (65,66). The higher ARO
expression in metastases than in primary tumors was found
suggesting that this enzyme is locally synthetized, which can
lead 1o tumor progression {67). Thus, ARO seems to play
an important role in carcinogenesis in lung cancer through
the local production of 17-B-estradiol and by conversion of
androgens o estrogen also in men (34.68). The data which
are capable of confirm that postmenopausal women are at
higher risk than premenopausal are limited (69). In one
study postmenopausal status with elevated ARO and ERB
expression was predictor w shorted survival (70).

The group of Kucia e7 af. reported the presence of
functional receprors for pituitary sex hormones in lung
cancer cell lines (71). They conducted the study to show
that piwitary sex hormones are involved in pro-metastatic
potency in lung cancer,

There are some reports on the relationship between
estrogens and EGFR murtations. It was shown that
17-B-estradiol activates EGFR pathways in NSCLC and
the relationship between EGFR and ARO were found. In
the study of Deng et al. a high expression of ERP correlated
with EGFR mutations and the opposite prognostic
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significance was found-positive for EGFR while negative
for ERP expression (72). The use of ARO inhibitors could
improve response to TKIls in advanced NSCLC supporting
the role of estrogens in EGFR pathways (65,66). Recently
an impact of estrogens on the modulation of cancer
environment has been evaluated. There is some evidence
that E2 signaling contributes to pro-tumaor immunity and
may have an impact on immunotherapy (73).

All of these resules beg the question if hormone
replacement therapy (HIRT) can contribute to lung cancer
development. The answer is stll not clear. Some stdies
have shown an increased risk (even up to 50% for 10 years
of use) (74) and higher mortality among women receiving
HRT whereas others have not confirmed chat association
(75,76). The answer to HRT is individual; the prolonged
estrogen- progestin usage could contribure to cancer
development with genetic predisposition and premalignant
cpithelial damage (77). Recently some clinical trials with the
agents targeted estrogen pathways are conducted. These
are: ARQ inhibitors, the reversible nonsteroidal agents, ER
modulators or degraders (77,78).
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Clinical course and treatment

There is growing body of evidence that the ourcome in
thoracic malignancy in women is better than in men (79,80),
Over the years the differences between men and women
in the survival rate for many cancers were observed. Up to
37% higher risk of death from cancer in men versus women
was reported (80). Some explanation may be simple as in
the elderly men suffer from many chronic diseases and
these comorbidities significantly worse lung eancer course
(COPD, heart failure, atherosclerosis, diabetes). All of the
above are at least related to smoking and tobacco smoking
is an unfavorable prognostic factor in malignant disease
and women are saved in this aspect. The large study by
Wiainer ¢t al. was performed to compare sex differences
in the context of TNM staging (80). In their study two
data set were compared: Australian surgical base (555
patients) and American-SEER registry of patients who
had underwent resecdon (47,706 patents). The aim of the
smidy was to assess the effect of sex on survival in each stage
accordingly to the new Sth classification. A prevalence of
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never smokers among women was noted, but there were
only in 27.7%; 72.3% were ever smokers. The ADC was
significantly higher in women than in men and it was more
than 65%. The outpur proportion of women and men in
each NSCLC stage was comparable. However, the 5-year
survival for women was significanty higher than for men
(in the Australian cohort 68.9% vs. §3.9%, in SEER 65.6%
vs. 55.2% respectively). This difference remains unchanged
after multivariate analysis including age, smoking history,
ECOG PS, histology. These observations lead to the
conclusion that “incorporating of sex...wonld allow for more
accurate proguostication and beterogeneity currently seen in
TNM staging”.

The response to the newest therapies among female is
of interest. As benefits of TKIs in women is well known,
the results of immunotherapy with 1CIs in women are
the subject of research. Our studies we did nor find any
significant influence of sex on immune status of lung
cancer patients (81-83). In the recently published mera-
analysis of 23 randomized clinical trials no differences in
response to ICIs between sexes were found (84). In the
first study showing superiority of nivolumab o, docetaxel
the proportion of women was very low, which was not
surprising because the study groups included only patients
with SQCC (85). In the Keynote trial with pembrolizumab
all lung cancer types were incorporated and proportion of
males to females was comparable. The greater benefit of the
treatment was found for men, In the study with durvalumab
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the proportion of women was 30% and the results of
treatment were similar in both sexes (86), In the OAK
study conducted with atezolizumab proportion of women
was 39%. The results showed that the overall survival in
the group treated with ICI was longer in women when
compared to docetaxel and when compared with men (16.2
vs. 11.2 5. 12.6 months respectively) (87). In the meta-
analysis presented by Pinto ef 4/, no clear benefit for women
of nivalumab nor pembrolizamab when compared with
chemotherapy was found (88). It may be expected that the
influence of sex on ICls effectiveness will be observed and
better elucidated due to the common use of this wreaunent
in practice.

Conclusions

The dara presented in this review show that the atention
should be focused on the dissimilarity of lung cancer in
women. Figure 4 presents the main aspects of lung cancer in
women, importance of some risk factors and the main topics
for research. There is evidence showing different tendency
in the lung cancer rate in both sexes showing slow decrease
or even a lack of decrease of the incidence in women.
The different risk factors in women should lead to certain
modification in screening programs. More effort should
be put into the treatment of nicotine addiction in young
women. The exploration of other than cigarette smoke
environmental risk factors could bring health-relared legal
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regulations, Finally, the prevalence of ADC as ‘female’ lung
cancer requires wide area of exploration in the aspect of
generies, female hormone pathways and modification of the
mmor environment. There is a growing body of evidence
as to how much effort must be put into the reducdon of the
spread of lung cancer in women.
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Highlights
» Gender has important role in survival for NSCLC.

= Women had better 5-year survival compared to men overall and in
various subgroups.

» Women treated surgically for NSCLC have better outcomes in lower
and upper lobectomy.

Abstract

Introduction

More information is needed on gender differences in lung cancer surgery. Thus, we
conducted a retrospective study on thoracic treatment of non-small cell lung cancer
(NSCLC) patients between 2007 and 2020 in Poland. The aim was to characterize sex
differences in survival after complete surgical resection and to compare postoperative
complications between Polish men and women. The main aspects that were compared
between women and men were as follows: type of surgery and postoperative staging,
morbidity and mortality, thoracic surgery complications, comorbidities, and overall
survival based on a univariate analysis including propensity score matching (PSM) and a
Itivari fisis

Materials and Methods

Data were collected retrospectively from the Polish Lung Cancer Study Group database.
Patients who were surgically treated for NSCLC between 2007 and 2020 (n=17,192) were
included in the study.

Results

The univariate analysis showed significantly better survival in women than in men.
Women had better 5-year survival compared to men both for adenocarcinoma and
squamous cell carcinoma (66% vs. 53%, p<0.0001 and 65% vs. 51%, p<0.0001%,
respectively), for both smokers and non-smokers (65% vs. 52%, p<0.0001 and 65% vs. 51%,
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p<0.0001, respectively), all age groups, and all stages (IA1 to 11l B). In the PSM analysis,
statistically significant differences in favor of women were found for lower lobectomy
(67% vs. 50%, p<0.0001) and upper lobectomy (67% vs. 56%, p<0.0001). Overall,
postoperative complications occurred in 33.1% of patients and were observed more often

in men than in women (35.8% vs. 28.6%, p<0.001).

Conclusions

Women with NSCLC who were treated surgically had a better long-term outcome
compared to men, with no significant difference in disease severity. In addition to
gender, the histological type, comorbidities, and type of surgery and surgical approach
are also important.

Introduction

Lung cancer remains a major cause of cancer-related death. Worldwide, lung cancer has
been diagnosed in 2.2 million people, and it caused 1.8 million deaths in 2020
(representing 18% of all deaths from cancer). Taking into consideration the global
incidence, the age-standardized incidence rate per 100,000 is 31.5 among men and 14.6
among women. Eastern Europe represents an area of high incidence for age-standardized
rates (49 per 100,000 among men and 11.6 per 100,000 among women) [1].

Lung cancer was diagnosed in more than 22,000 patients in 2017 in Poland. Additionally,
17% of patients were men and 9% of the patients were women, and for both genders, it
was the main cause of cancer-related death [2]. Despite general similarities in
epidemiology and clinical management of oncology patients, there is evidence of
differences in individual countries. When the standardized lung cancer mortality rates in
Poland are compared to those of neighboring countries, there is a high incidence among
men (117.1) and women (44.9) (both per 100,000) [3]. There are a few ongoing Lung
Cancer National Initiatives to decrease these numbers. The 5-year lung cancer survival
rates of Polish patients increased slightly between 1999 and 2010 from 11.3% to 12.6% for
men and from 16.8% to 18.5% for women. The data for every patients who undergo
thoracic surgery are collected in a Polish Lung Cancer Study Group (PLCSG) database,
upon which we based our retrospective study.

World-wide, non-small cell lung cancer (NSCLC) currently occurs in more than 85% of
cases, and adenocarcinoma is the most frequent histological type [4]. Over the years,
scientists have looked for new risk predictors and methods of early diagnosis and
treatment for lung cancer. Smoking as the most important factor has become
increasingly less popular over time — the World Health Organization (WHO) points out
that the rates of prevalence for current tobacco use are declining for both sexes [5].
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Among never smokers, lung cancer is diagnosed more often in women than in men
(14.4-20.8 per 100,000 person-years in women and 4.8 to 13.7 per 100,000 person-years
in men) [6]. Generally, women have a higher percentage of adenocarcinoma or EGFR
(epidermal growth factor receptor) mutations, and they are never smokers in 30% of

cases [7].

To determine the cause of this disproportionality, many reports suggest that sex has an
impact on the diagnosis, treatment, and outcomes of NSCLC [[7], [8], [9]]. The hormonal
factors that are taken into consideration in this issue are as follows: receptors for
estrogens, aromatase, pituitary sex hormones, relationship between estrogens, and EGFR
mutations. Women with NSCLC have better survival compared to men after surgical
treatment in many studies [[10], [11], [12], [13], [14]]. Additionally, women are
considered to be a group of patients with significantly lower rates of postoperative
cardiovascular and pulmonary complications compared to men [15], but there are not
many studies to support this observation.

To provide a better understanding of sex differences in lung cancer surgery, we
conducted a retrospective study on thoracic treatment of NSCLC between 2007 and 2020
in Poland. The aim of this study was to characterize in detail the sex differences in
survival after complete surgical resection and to compare postoperative complications
between Polish men and women.

Section snippets

Patients

The data were collected retrospectively from the PLCSG database, which includes data
from 30 thoracic surgery centers in Poland. The PLCSG database contains information on
every lung cancer surgery in Poland. Thoracic surgery centers are required to provide all
information regarding patient data (such as age and sex), clinical and pathological tumor
advancement, surgical technique and extent of the surgery, complications, and
information on the patient's condition after surgery and follow-up ...

Population characteristics

The study included 6372 women and 10,820 men who were treated surgically for NSCLC.
The median age among women was lower (64.0 years; range: 22.0-87.0 years) compared
to men (65.0 years; range: 34.0-96.0 years; p<0.001). There was a higher percentage of
non-smokers among women compared to men (36.1% vs. 26.0%, p<0.001). This was also
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confirmed by the PSM analysis (36.1% vs. 33.2%, p<0.001). For men, a significantly higher
percentage of people with comorbidities was observed, as follows: ...

Discussion

We present a study that included a large group of NSCLC patients who were treated
surgically. To the best of our knowledge, our study is one of the few that compared the
data including complications and comorbidities between women and men. Our results
show better survival among women with lung cancer after surgical treatment, which
encourages reflection about the cause of this observation. Some important observations
in our study were strongly supported by careful statistical analysis. ...

Conclusions

In conclusion, our study showed that the long-term outcome in NSCLC patients who
were treated surgically is better among women than men, but there was no significant
difference in the disease severity. In addition to gender, the histological type,
comorbidities, the type of surgery, and the surgical approach are also important. Because
gender-based differences are starting to be elucidated, there is a question if screening
programs should differ depending on gender. Better overall survival ...
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Background: Non-small cell lung cancer diagnosed in young patients is rare. Younger patients with
lung cancer are mostly female and have a more advanced stage ar initial diagnosis. 1o our knowledge. no
studies have compared single-surgical treatment in different age groups among women. Our study aimed to
clucidate the clinicopathological characteristics and the best strategies for surgically trearing young women
with non-small-cell lung cancer.

Methods: The dat were collected retrospectively from the Polish Lung Cancer Study Group dambase.
Women who were surgically treated for non-small-cell lung cancer berween 2007 and 2020 were included in
the study. The participants (n=11,460) were divided into two subgroups: aged <35 and 53 years.

Results: Stanstically significant differences were found for grades [B, ITA, IHA, and HIB (22.8% vs. 24.5%,
5.3% o 7.5%, 19.3% w. 15.8%, 5.8% w 3.2%, for younger and older women, respectively, all P<0.001).
‘The univariate analysis showed a higher percentage of S-year survival in the group of younger women than
in older women (0.67 vs. 0.64, P=0.00076), Regarding the stage of advancement, stadstically significant
differences in survival were found for stages IA L, IA2, and TTIA (0.95 ©. 0.86, P=0.047; 0.88 ., 0.79, P=(.003;
0.5 2, 0.42, for vounger and older women, respectively, all P=0.01). Postoperative complications were more
common in older than younger women (27.6% wr, 23.1%, P<0.001). However, there were no statistically
signhificant differences in the number of hospitalization days since surgery and postoperative 30-day mortality.
Conclusions: Younger women treated surgically were characrerized by a lower pereentage of
comorbidities, were treated in a more advanced stage of the discase and had a lower percentage of
postoperative complicartions, which, however, did nor affect the hospitalization time, Despite the more
advanced stage of the disease, survival in selected stages was much better than in the group of older wornen.

Keywords: Non-small cell lung cancer: lung cancer survival; surgical reatment; women
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Introduction

The World Health Organization estimates that cancer is
the first or second leading cause of death hefore 70 years
old. Looking at the reasons for cancer death, lung cancer
remained the leading cause, with an estimated 1.8 million
deaths globally (18%). Among women, lung cancer has
increased in incidence over recent years and is a dominant
cause of death in 25 countries, mainly in Northern America,
Oceania, and Europe (1), After 5 years from diagnosis,
survival ranges from only 10% to 20% globally (2). Tt
is predominantly idendfied in the older population (the
median age of diagnosis is 71). Non-small cell lung cancer
(NSCLC) diagnosed in young patients is rare - according
to estimates, the age-adjusted incidence rates in women
<50 vears 1s 2.9 and 2.6 in men (per 100,000) (3). Younger
patients with lung eancer are the group with an increased
likelihood of harboring a targetable genotype (4), are
mostly female, have a greater frequency of adenocarcinoma
(5,6), and have a more advanced stage at initial diagnosis (7).
However young women seems beyoung suspicion of lung
cancer, what is observed in clinical practice as well in
screening programs.

Sex differences in survival concerning surgically treated
patients with NSCLC are divergent. In many meta-
analyses, women with NSCLC have better general survival
than men (8-10). On the other hand, another study show no
differences berween the sexes (11), or there are smdies thar
demonstrate that better survival in favor of women occurred
significantly only in stage I (12,13). However, there are no
studies of single surgical treatment m different age groups
among women.

Therefore, we aimed to elucidate the clinicopathological
characreristics and the best straregies for surgically treating
young women with NSCLC compared to older patents.
We present the following article in accordance with the
STROBE reporting checklist (available at hetps://tler.
amegroups.com/article/view/10.21037/tler-22-443/rc).

Methods
Patients

The dara were collecred retrospectively from the Polish
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Lung Cancer Study Group (PLCSG) database. This
database includes data from 30 thoracic surgery centers
in Poland and includes information on every lung cancer
surgery in Poland. The study included 11,460 women with
NSCLC treated surgically berween 2007 and 2020, aged
22 to 87 years (mean 63.5 years). In the available studies
concerning surgical rreatment for NSCLC in different
age groups, the sclected age of the analyzed younger
patents varied from 40 to 66 years (7,9,11,14,15). Due to
these differences in the age criterion, we chose 55 years
as a cut-off point in our stdy and we selected two study
groups. The age of 55 was the youngest age in which the
group of young women was large enough w be sadstically
comparable with the rest of the group. The first group
included younger women aged <55 years; 1574 participants
aged 23 to 55 years (mean 51.1 years, median 52 years).
The second group of 9,886 patients included older women
aged >55 years (56 to 87 years, mean 66 years, median
65 years). Age distributions are graphically presented in
Fignre 1. Most parients from both groups were treated
in academic hospitals, including a higher percentage of
patients hospitalized in academic hospitals in the group of
older women than younger (54.1% ws. 50.4%, P=0.00756).
However, in other medical facilities, vounger women were
treated more often (49.6% ws. 45.9%). Unfortunately, we
do not presented the data on the molecular alterations
(EGFR. ALK and ROS1) in tumors that could influence the
results because our study includes all years from 2007 when
maolecular alterations was not yet a standard procedure in
resectable NSCLC.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013), The ethics
committee of the National Research Institute of Chest
Diseases, Warsaw, Poland, approved this study (No.
96/2021). All the patients signed an informed consent form
to be included in the database.

Inclusion and exclusion criteria

The following patients were included in the study: women
whao underwenrt surgery berween 2007 and 2020 far
confirmed NSCLC and who underwent radical surgery (R0}
with ar least six nodes remieved according to the European
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Figure 1 Patients’ age distribution. freq, frequency; y, years.

Society of Thoracic Surgeons guidelines; and with complete
dara in the database. The following patients were excluded:
women with nonradical resection (R1); those whose dara
were lost or incomplete; or those who failed to complere
follow-up.

Preoperative staging

Before surgery, tumor staging in patients was assessed using
the following tests: chest X-ray, computed tomography
(CT), and/or magnetic resonance imaging, When hilar,
mediastinal lymph nodes enlarged more than 10 mm were
detected, patients underwent more invasive procedures (such
as endobronchial ultrasound with guided transbronchial
needle aspiration (EBUS/TBNA), endoscopic ultrasound
fine-needle aspiration (EUS/FNA), mediastinoscopy, and
mediastinotomy). Positron emission tomography (PET-CT)
examination was not frequently performed in the initial
years of the study period (only 23% of patients from 2008~
2010 underwent this examination), but by the end of this
study period, the majority of patients had PET-CT done
before surgery.

Follow-up

The patients were consulted with a surgeon within the
first 3 weeks after surgery. Additionally, they returned for
follow-up examinations every 3-5 months for 5 years, at
which they had a chest Xeray. CT; or PET-CT when it was
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required. The pattern of failures was assessed using follow-
up imaging studies and data obtained from procedures such
as bronchoscopy: endobronehial ultrasound-guided biopsy,
endoscopic ultrasound fine-needle aspiration, transthoracic
biopsy, mediastinoscopy, and mediastinotomy. Lymph node
failure in the hilum or mediastinum was defined as a new
or enlarging lymph node that showed excessive metabolism
in PET-CTT, or its short axis in the C'T image was ar least
10 mum. This was consistent with disease progression at the
patient’s subsequent follow-up, When follow-up data were
lost from the PLCSG dambase, patient dat were completed
from the Polish National Personal Tdentity Number

database.

Statistical analysis and propensity score matching (PSM)

The study patients were classified into one of two groups
under 55 years of age and above and then compared with
the presence or intensity of specific diagnostic factors,
Continuous factors are summarised as the mean and
standard deviation of the values of a given variable in
both age groups. In addition, the median and range of
accepred values are also given. The statstcal significance
of differences between the two groups was assessed by
the Wilcoxon test. For categorical data, each category of
variables was summarized as the percentage of occurrence
in the patient sub-population, and the stadistical significance
of differences was assessed by the Chi-square test.

After propensirty score matching, the study was
conducted for borh the original patient and the limited
cohort. ‘The marching method uses logistic regression and
is adjusted for parhological T" quality, stage, resection type,
surgical approach, histopathological recognition, occurrence
of mediastinoscopy, smoking history and comorbidities,
Selected variables are summarised with the Kaplan-Meier
estimator of the survival curve and differences are assessed
by log-rank test. Fyvery variable’s predictive power and effect
are estimated in the muldvariate Cox model. Their selection
was based on the backward selection. All chosen features
are also statistically significant predictors in the univariate
Cox model. To detect porential multicollinearity berween
features, the Generalized Variance Inflation factor (GVIF) is
computed for every variable (Tables S1,S2). For all of them,
GVIFs are less than 2, so we can assume that problem of
collinearity does not apply in the multivariate Cox model,
The Benjamini and Hochberg correction was applied for
multiple testing and pairwise comparisons. Analysis was
performed in R using the survival and survminer package,
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the GVIFs were calculated using the car package.

Results
Population characteristics

The characteristics of the groups are presented in Table 1.
The dominant histological type in both groups was
adenocarcinoma, the percentage of which differed
statistically in borh groups: 74.3% in the group of
younger women and 63.9% in the group of older women
(P<0.001). The percentage of patients with squamous cell
carcinoma was 25.7% and 36.1%, respectively (P<0.001).
In both groups, the percentage of smokers was similar and
amounted to, respectively, 64% and 63.7% (P=0.838). The
predominant stage of advancement for the enrtire group of
patients was IB (for younger and older women, 22.8% v,
24.5%, P<0.001). Statstically insignificant differences were
observed in grades TA1, IA2, TA3, and 1B (respectively for
younger and older women, 2.3% w5, 2.3%, 14.7% vs. 15.1%,
12.0% ws. 13.0%, 17.7% ws. 18.5%). Staustically significant
differences were found for grades 1B, 1TA, TITA, TIIB (for
younger and older women, respecrively, 22.8% zr. 24.5%,
5.3% or. 7.5%, 19.3% wvs. 15.8%, 5.8% v 3.2%, P<0.001).

Comorbidities

A higher percentage of comorbidities was found in the
group of older women. A significantly higher percentage
concerned arterial hypertension (50.7% ve. 24.1%,
P<0.001), chronic obstructive pulmonary disease (COPD)
(20.2% 5. 14.6%, P<0.001), coronary artery disease (6.6%
vy, 1.5%, P<0.001), cardiac infarction (4.0% vs. 1.0%,
P<0.001), insulin-dependent diabetes (3.6% wvs. 1.7%,
P<0.001), cardiac insufficiency (2.2% wr. 0.5, P<0.001), and
renal failure (0.9% v 0.4%, P<0.001). Detailed data on
comorbidities are presented in the Table 2.

Surgery and postoperative staging

In preoperative invasive diagm)slics, the percentage of
patients who underwent mediastinoscopy was higher in
the group of younger women (5.1% »s. 3.3%, P<0.001).
Minimally invasive surgical access |video-assisted
thoracoscopic surgery (VATS)] was used more often than
thoracotomy in the group of older women (25.8% wvs.
15.7%, P<0.001). The most frequendy performed surgery
was upper lobectomy (in total 58,5%), less frequently was
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lower lobectomy (in toral 33.7%) and pneumonectomy
(in toral 7.9%). A similar percenrage of younger and older
women underwent npper lobectomy (57.8% ws. 58.6%,
P<0.001), while significant statistical differences were
found in the case of lower lobectomy (28.8% ws. 34.3%,
P<0.001) and pneumonectomy (13.4% ws. 7.0%, P<0.001),
The most frequentdy observed pathological (p1) grade in
the whole group was 2a (32.6%). There were no significant
statstical differences between the two groups of women for
pT grades 1a, 1b and 2a (younger and older women, 2.4%
vs, 2.4%, 17.1% vs. 17.3%, 32.6% vs. 32.6%, P=0.114,
respectively). The percentage of pTle, pT2b, pT3, and
pT'4 patients differed statistically between the groups
(younger and older women, respectively, 15.2% w5 16.1%,
9.4% wvs. 10.9%, 15.3% w5, 14.3%, 8.0% w5, 6.3%, P<0.001).
No lymph node merastases were found among the patients
in 65.2% of the examined pauents. The percentage of pNO
patients in both groups was 59.3% and 66.1%, respectively
(P<0.001). On the other hand, pN | advancement was found
in 13.0% and 12.3%, respectvely (P<0.001). Smaustically
significant differences were shown for the pN2 grade.
Metastases to mediastinal nodes in the younger and older
women group were found in 14.7% and 10.0%, respectively
(P<0.001). On the other hand, the percentage of patients
with inadequate lymphadencetomy (pNX) was 13.0% and
11.6%, respectively, and was significantly higher in the
younger group (P<0.001),

Pastoperative morbidity and mortality

Postoperative complications oceurred in 27.0% of women
undergoing surgery, and they were more common in
older than younger women (27.6% vs. 23.1%, P<0.001).
Detatled data on complications are presented in Tuble 3.
Staristically significant differences were found in relation
to prolonged air leakage (4.5% vs. 7.19%, P<0.001), atrial
arrhythmias requiring treatment (1.6% us. 5.2%, P<0.001),
respiratory complications (0.6% wvs. 1,3%, P=0.0378),
postoperative psychosis (0.3% w5, 0.8%, P=0.0252), pleural
empyema without fistula (0.4% 2. 0.2%, P=0.031), and late
bronchial fistula (0.4% vs. 0.2%, P=0.038). Patients’ drains
were cleared on average after 3.64 days, including faster
in younger women (3.37 vs, 3.68, P<0.001). The average
hospitalization time in the whole group was 12.2 days
(median 10 days), and no stadistically significant differences
were found, as was the number of hospitalization days since
surgery (mean 7.78 days, median 7 days). Postoperative
30-day mortality in the whole group was 0.7%, and no
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Table 1 Female characteristies including PSM (propensity score marching) analysis

Original cohort Matched cohort
S (srff 1y:;:15) (ﬁfsl.'::; Fooy (NS::::O) (Srffiy;z (ﬁ:y:;: e (Nclmla)
Age, years
Mean (SD) 51.1(434)  66.0(6.13) <0D.001 639 (7.82) 51.1(434)  64.1(6.00) <0.001 57.6(8.35)
Median [Min, Max] 52,0 65.0 64,0 52.0 64.0 55.5
[22.0, 55.0] [56.0, 87.0] {22.0, 87.0] [22.0,55.0]  [56.0, 86.0] [22.0, 86.0]
Clinical stage <0.001 0.202
1A 558 (35.5%) 3,991 (40.4%) <0.001 4,549 (39.7%) 558(35.5%) 574 (36.5%) 1,132 (36.0%)
B 545 (34.6%) 3,529 (35.7%) 4,074 (35.5%) 545(34.6%) 507 (32.2%) 1,052 {33.4%)
1A 50 (3.2%) 311 (3.1%) 361 (3.2%) 50 (3.2%) 36 (2.3%) B6 (2.7%)
B8 229 (14.5%) 1,052 (10.6%) 1,281 (11.2%) 229(145%) 264 (16.8%) 493 (15.7%)
A 149 (9.5%) 743 (7.5%) 892 (7.8%) 149 (9.5%) 159 (10.1%) 308 (9.8%)
ne a3 (2.1%) 196 (2.0%) 229 (2.0%) 33(2.1%) 23 (1.5%) 56 (1.8%)
\ 10 (0.6%) 64 (0.6%) 74 (0.6%) 10 {0.6%) 11 (0.7%) 21 (0.7%)
Pathological stage <0.001 0.998
1A1 36 (2.3%) 231(2.3%) 267 (2.3%) 36 (2.3%) 39 (2.5%) 75 (2.4%)
IA2 282 (14.7%) 1,497 (16.1%) 1729 (15.19%) 232(14.7%) 241 (15.3%) 473 (16.0%)
IA3 189 (12.0%) 1,288 (13.0%) 1,477 (128%) 189(12.0%) 184 (11.7%) 373 (11.8%)
B 359 (22.8%) 2,426 (24.5%) 2,785 (24.3%) 359(22.8%) 366 (23.3%) 725 (23.0%)
1A 84 (5.3%) 743 (7.5%) 827 (7.2%) 84 (5.3%) B85 (5.4%) 169 (5.4%)
B 279 (17.7%) 1,824 (18.5%) 2,103 (18.4%) 279(17.7%) 278 (17.7%) 557 (17.7%)
1A 304 (19.3%) 1,561 (15.8%) 1,865(16.3%) 304 (19.3%) 200 (18.4%) 594 (18.9%)
ne 91 (5.8%) 316(3.2%) 407 (3.8%) 91 (5.8%) 91 (5.8%) 182 (5.8%)
Smoking 1,008 (64.0%) 6,301 (63.7%) 0.838 7,309 (63.8%) 1,008 (64.0%) 1,006(63.9%) 0.97 2,014 (84.0%)
pT descriptor 0.114 0.998
1a 38 (2.4%) 242 (2.4%) 280 {2.4%) 38 ({2.4%) 39 (2.5%) 77 (2.4%)
1b 269 (17.1%) 1,710{17.3%) 1979 (17.3%) 269 (17.1%) 275(17.5%) 544 (17.3%)
1c 239 (15.2%) 1,591 (16.1%) 1,830 (16.0%) 239(15.2%) 229 (14.5%) 468 (14.9%)
2a 513 (32.6%) 3,226 (32.6%) 3,739 (32.6%) 513(32.6%) 519(33.0%) 1,032 (32.8%)
2b 148(9.4%) 1,076 (10.9%) 1,224 (10.7%) 148 (9.4%) 143 (9.1%) 291 (9.2%)
3 241 (15.3%) 1,415 (14.3%) 1,656 (14.5%) 241(15.3%) 240 (15.2%) 481 (15.3%)
B 126 (8.0%) 626 (6.3%) 752 {6.6%) 126 (8.0%) 129 (8.2%) 255 (8.1%)

Table 1 (continued)
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Table 1 (vontinued)
Original cohort Matched cohort
Characteristic <55 years >abyears o Overall <55 years >sbyears . Overal
(N=1,574) (N=9,886) {N=11,460) (N=1,574) {N=1.574) {N=3,148)
pN descriptor <0.001 0.394
0 933 (59.3%) 6,537 (66.1%) 7.470(652%) 933(59.3%) 933 (59.3%) 1,866 {59.3%)
1 205(13.0%) 1,214 (12.3%) 1,419(12.4%) 205(13.0%) 199 (12.6%) 404 (12.8%)
2 232 (14.7%) 984 (10.0%) 1,216 (10.6%) 232 (14.7%) 210 (13.3%) 442 (14.0%)
X 204 (13.0%) 1,151 (11.6%) 1355(11.8%) 204 (13.0%) 232 (14.7%) 436 (13.9%)
Histopatological racognition <0.001 0.935
Adenocarcinoma 1,169 (74.3%) 6,314 (63.9%) 7,483 (653%) 1,169 (74.3%) 1,166 (74.1%) 2,335 (74.2%)
Squamous cell 406 (25.79%) 3,572 (36.1%) 3,977 (34.7%) 406(25.7%) 408 (25.9%) 813 (25.8%)
carcinoma
Surgery <0.001 0.779
Lobectomy lower 453 (28.8%) 3,407 (34.5%) 3,860 (33.7%) 453 (28.8%) 469 (29.8%) 922 (29.3%)
Lobectomy upper 910 (57.8%)  5.790 (58.6%) 6,700 (585%) Q10(57.8%) 801 (56.6%) 1,801 (57.29%)
Pneumonectomy 211 (13.4%) 689 (7.0%) 900 (7.9%) 211(13.4%) 214 (13.6%) 425 (13.5%)
Surgical approach <0.001 0.854
Thoracotomy 1,327 (84.3%) 7,334 (74.2%) 8,661 (75.6%) 1,327 (84.3%) 1,322 (84.0%) 2,649 (84.1%)
VATS 247 (15.7%) 2,552 (25.8%) 2,799 (24.4%) 247 (15.7%) 252 (16.0%) 499 (15.9%)
Mediastinoscopy 80 (5.1%) 331 (3.3%) <0.001 411 {3.6%) 80(5.1%) 70(4.4%) 0.451 150 (4.8%)
Clinic center 0.00756 <0.001
Academic 794 (50.4%) 5,348 (54.1%) 6,142 (536%) 794 (50.4%) 889 (56.5%) 1,683 (53.5%)
Other 780 (49.6%) 4,538 (459%) 5318 (46.4%) 780 (43.6%) 685 (43.5%) 1,465 (46.5%)

SD, standard deviation; pT descriptor, postoperative tumor descriptor; pN descriptor, postoperative nodule descriptor; VATS, video-

assisted thoracoscopic surgery.

statistically significant differences were found berween the
two groups.

Overall survival

Univariate analysis, including PSM

Follow-up in the whole group averaged 3363 days. The
univariate analysis showed a higher percentage of 5-year
survival in the group of younger women than in older
women (0.67 vs. 0.6%, P=0.00076). Moreover, in the PSM
analysis the difference in 5-year survival percentage hetween
groups was greater (0.67 vs. 0.59, P<0.0001, respective)
(Figure 2). Regarding the type of resection, the 5-year
survival rates were 0.67 for the upper lobectomy, (.66 for
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the lower lobectomy, and 0.44 for the pnenmonectomy.
The survival depended on the presence of lymph node
metastases. In the pN1 and pN2 cases, the survival in
the group of younger women was greater (0.74 os. 0.71,
respectively, P<0.0001; 0.41 vs. 0.34, P<0.0001). In the
case of inadequate lymphadenectomy (pNX), the mean
survival was 0.61 and was close to pN1 (it was higher in
younger women, (.64 os. 0.38, P<0.0001). Regarding the
stage of advancement, statstically significant differences in
survival were found for stages [A1, A2, and ITIA (0.95 w
0.86, P=0.047; 0.88 5. 0.79, P=0.003; 0.5 ws. (.42, P=0.01).
Detailed information concerning groups stage survivals post
PSM are found in Zable 4 and Figure S1.

In the PSM analysis for the pT feature, statistically
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“Table 2 Comorbidities in women including PSM (propensity score marching) analysis

Original cohort Matched cohort

Comarbidiities <55 yearsold  >55 years old B vl Overall <55 years old  >55 years okd ki Overall

(N=1,674) (N=9,886) (N=11,460) (N=1,674) (N=1,574) (N=3,148)
Arterial hypertension 379(241%) 5,014 (50.7%) <0.001 5393 {47.1%) 379 (24.1%) 369 (23.4%) 0.706 748 (23.8%)
COPD 230 (14.6%) 1,996 (20.2%) <0.001 2,226 (19.4%) 230 (14.6%) 229 (14.5%) 1 459 (14.6%)
Coronary disease 24 (1.5%) 654 (6.6%) <0.001 678 (5.9%) 24 (1.5%) 27 (1.7%) 0.778 51 (1.6%)
Cardiac infraction 16 (1.0%) 395 (4.0%) <0.001 411 (3.6%) 16 (1.0%) 16 (1.0%) 1 32(1.0%)
Insulin-dependent 26 (1.7%) 355 (3.6%) <0.001 381 (3.3%) 26 (1.7%) 19{1.2%) 0.368 45(1.4%)
diabetes
liability of circulatory 8 (0.5%) 214 (22%) <0.001 222 (1.9%) 8(0.5%) 8 (0.5%) 1 16 (0.5%)
system
Kidney failure 6 (0.4%) 81 (0.9%) 0.0433 97 (0.8%) 6 (0.4%) 6 (0.4%) 1 12 (0.4%)
Nervous system diseases 13 {0.8%) 73 (0.7%) 0.829 86 (0.8%) 13 (0.8%) 8(0.5%) 0.381 21(0.7%)

COPD, chronic obstructive pulmonary disease.

“Table 3 Complicanans of lung cancer surgical treamment in women

Type of complication =55 years (N=1574)  >55 years (N=8 886) P value Overall (N=11,480)
Total number 364 (23.1%) 2730 (27.8%) <0.001 3,094 (27.0%)
Intra or postoperative blood transfusion 129 (8.2%) 758 (7.7%) 0.498 8B7 (7.7%)
Prolonged air leak 71 (4.5%) 705 (7.1%) <0.001 776 (6.8%)
Atrial arrhythmias requiring treatment 25 (1.6%) 519 (5.2%) <0.001 544 (4.7%)
Atelectasis requiring bronchoscopy 50 (3.2%) 300 (3.0%) 0.822 350 (3.1%)
Residual air chamber 40 (2.5%) 248 (2.5%) 1 288 (2.5%)
Other respiratory complications 10 (0.6%) 127 (1.3%) 0.0378 137 (1.2%)
Pneumonia 10 (0.6%) 121 (1.2%) 0.0558 131 (1.1%)
Pleural hematoma requires reoperation 13 (0.8%) 75 (0.8%) 0.898 88 (0.8%)
Postoperative psychosis 4(0.3%) 80 (D.8%) 0.0252 84 (0.7%)
Haemorrhage requiring reoperation 9(0.6%) 61 (0.6%) 0.968 70 (0.6%)
QOther cardiovascular complications 3(0.2%) 60 (0.6%) 0.0586 63 (0.5%)
Infection of the surgical wound 11 (0.7%) 42 (0.4%) 0.198 53 (0.5%)
Prolonged intubation 6 (0.4%) 44 (0.4%) 0.88 50 (0.4%)
Ventricular arrhythmias requiring treatment 4(0.3%) 41 (0.4%) 0.466 45 (0.4%)
Prolonged intubation above 48 hours 4 (0.3%) 36 (0.4%) 0.647 40 (0.3%)
Reintubation 6(0.4%) 32 (0.3%) 0.895 38 (0.3%)
ARDS 2(0.1%) 30 (0.3%) 0.33 32 (0.3%)
Tracheostomy 2 (0.1%) 29 (0.3%) 0.358 31 (0.3%)
Chylothorax treated with drainage or conservatively 5(0.3%6) 18 (0.2%) 0.416 23 (0.2%)
“Table 3 (vunttnued)
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“Table 3 (continued)

Type of complication

<55 years (N=1,574)

>55 years (N=9.886) P value

Querall (N=11,460)

Pleural empyema without fistuia
Stroke or other CNS complication
Pulmonary embolism
Urinary tract infection
Late bronchial fistula (after 6 days)
Myocardial infarction
Early bronchial fistula
Recurrent laryngeal nerve paralysis
Deep vein thrombosis
Intraoperative death
Day of drain removal
Mean (SD)
Median [Min, Max]
Days of hospitalization
Mean (S0)
Median [Min, Max]
Number of days from surgery to discharge
Mean (SD)
Median [Min, Max]
Death during the hospitalization after surgery
Death in the first 24 hours after surgery

7 (0.4%)
3{0.2%)
2(0.1%)
3(0.2%)
6 (0.4%)
0(0%)
1(0.1%)
1{0.1%)
0(0%)
0(0%)

3.37 (2.00)
3.00 [0, 18.0]

125 (13.0)
10.0 [0, 238]

8.08 (10.6)
7.00 10, 233]
7 (0.4%)

7 (0.4%)

15 (0.2%) 0.031
18 (0.2%) 1
17 (0.2%) 0.942
16(0.2%) 1
12 (0.1%) 0.038
18 (0.2%) 0.177
14 (0.1%) 0.674
12 {0.1%) 0.818
4(0.0%) 0.943
1 (0.0%) 1
368 (2.45) <0.001
3.00[0, 26.0]
122{11.9) 0.891
10.0 [0, 337]
7.73(7.30) 0.497
7.00 [0, 310]
74(0.7%) 0.24
74(0.7%) 0.24

22 (0.2%)
21(0.2%)
19 (0.2%)
19 (0.2%)
18 (0.2%)
18 (0.2%)
15 (0.1%)
13{0.1%)
4 (0.0%)
1(0.0%)

3.4 (2.40)
3.00(0, 26.0]

12.2(12.1)
10,0 [0, 337)

7.78 (7.84)
7.00 0, 310)
81(0.7%)
81(0.7%)

ARDS, acute respiratory distress syndrome; CNS, central nervous system; SD, standard deviation.
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Figure 2 5-year survivals of the patents.
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Table 4 The 5-year survival rates in stage subgroups afeer
propensity-score matching

Trojnar et al. Lung cancer in surgically treated young women group

Table 5 Multivariable proportional hazards (Cox) regression
analyses after propensity score matching

S-year
Stage <55years, OSR =65 years, OSR P value
(95% Ciy {95% Cl)

IA1 0.95 (0.87, 1) 0.95 (0.87, 1) 0.19
n2 0.88(0.83, 0.94) 076(0.71.082)  0.0037
IA3 077 (07.0.84) 072(0.66,079  0.11
B 0.74(0.7,0.8)  0.72(0.68,077)  0.061
A 0.7(0.59,0.82)  0.54(0.44,067)  0.16
e 0.64(0.58,0.71)  0.53(0.48,060)  0.018
A 05{0.44,057)  0.32(0.26,038 <0.0001
s 029(02,0.42) 022(0.14,034 050

Cl, confidence interval; OSR, overall survival rate.

significant differences between the group of younger and
older women were found for the pT1b grade (0.84 zs. 0.74,
P=0.015), pT2a (0.68 ws. 0.62, P=0.002) pT’3 (0.57 vs, 0.42,
P=0.005) and pT4 (0.50 ve. 0.37, P=0.034). Tn the case of
the type of resections, PSM showed differences between
the groups concerning the lower lobectomy (0.72 ws. 0.62,
P=0.00031) the upper lobectomy (0.7 ws. 0.63, P=0.00035)
and pneumonectomy (0.48 @ 0.37, P=0.029). Regarding
the histological type, stadstically significant differences
were found for adenocarcinoma (0.69 zs. 0.60, P<0.0001)
and squamous cell carcinoma (0.64 zs. 0.56, P=0.0023). In
the PSM analysis, in the case of operative access, younger
women showed better survival in the VATS group (0.86 @s.
0.72, P=0.0033) and the thoracotomy group (0.65 ws. 0.57,
P<0.0001).

Multivariable analysis

The statistically significant independent prognostic factors
were as follows: insulin-dependent diabetes (TTR 1.981; 95%
CI: 1.308-3.002), pneumonectomy (HR 1.374; 95% CI:
1.153-1.638), VATS approach (IIR 0.695, 95% CI: 0.546-
0.883), pN2 (HR 1.444; 95% CI: 1.155-1.806), pNX (HR
1.355; 959% CI: 1.143-1.607), stages TA3 (HR 2.862, 95%
CI: 1.168-7.014), 1B (HR 2.843, 95%CI 1.171-6.902), TTA
(TTR 4.052, 95% CI: 1.632-10.059), IIB (FIR 4.317, 95%
CI: 1.769-10.538), IIIA (FIR 5.988 95% CI: 2.444-14.669),
ITIB (ITR §.128, 95% CI: 3.248-20.340) and age over
55 years (HR 1.497; 95% CI: 1.335-1.680). All data from
the multivariable analysis are presented in Tible 5.
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Variable HR 95% Ci P value
COPD 1126  0.963-1.316 0.13
Insulin-dependent diabetes 1.981 1.308-3.002 0.001
Upper lobectomy 1.036  0.906-1.184 0.602
Pneumonectomy 1.374 1.153-1.8638 <0.001
VATS 0.695 0.546-0.883 0.003
pN1 1.146  0.8935-1.406 0.188
pN2 1.444 1,155-1.806 0.001
pNX 1.355 1.143-1.607 <0.001
1A2 1.980 0.807-4.862 0.136
1A3 2.862  1.168-7.014 0.022
B 2843  1.171-6.902 0.021
1A 4052 1.632-10.058 0.003
B 4317 1.769-10.538 0.001
1A 5988 2.444-14.669 <0.001
s B.128  3.248-20.340 <0.001
Age over 55 years 1.497 1.335-1.680 <0.001

COPD, chronic obstructive pulmonary disease; pN, postoperative
nodule; pT, postoperative tumor.

Discussion

Surgical trearment of NSCLC remains the best radical
curative method. The differences in surgical outcomes in
women with NSCLC according to age are rarely the subject
of clinical studies. Here we present the precise clinical
analysis of a large group of young women who underwent
lung cancer resecuon. Our results show that lung cancer
affects young women on a large scale and differs in many
aspects compared to older patients. Our present study firs
the current interest in the problem of lung cancer among
women and seems o be a valuable supplement to our
previous works (16,17).

Most of the publications present material covering
both women treated surgically, and women treated with
chemotherapy and radiotherapy. In addition, in the part of
the studies where there is a distinction between age groups,
the entire population of treated patients, including women
and men, is analyzed. There are no studies detailing only
surgical treatment in different age groups among women.
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This rationale behind our retrospective studies rargetng
risk factors and outcomes among younger and older women
undergoing surgery.

The survival sudies concerning young people with
NSCLC varied. Some of them demonstrated higher survival
in younger patients compared with older (18-21). Others rate
the survival to be comparable (6,15), whereas others show
that the survival rate in younger groups was worse (14,22),

Over the last decade, there has been an increase in the
incidence of lung cancer among women, which is one of
the most common types of cancer, along with breast cancer
and colorectal cancer. In terms of age, there is a downward
trend in the age groups 30-39 (-5.31/100,000), 40-49
(=6.27/100,000), and 80-89 (-3.78/100,000) (23). For
comparison, there is a decrease in the incidence in all age
groups in men, with the greatesr decrease in the 40-49 age
group. The most important reason for the observed changes
is a significant decrease in the percentage of smokers,
especially among men, and an increase in the number of
NSCLC cases in the group of young, never non-smoking
women.

Smoking is known to be one of the most important
risk factors for the development of NSCLC. This study
found a high proportion of smokers among women in both
age groups. In Poland, there is decreasing tendency to
smoke among both sexes. However, a higher proportion
of smokers is noted among peaple aged 45-64 years, both
females and males (28.3% zs. 30.4%). Never smokers are
the most numerous in the group aged 20-44 years, with
the dominadon of females (69.4 % vs. 51.5% in men) (24).
According to the data from the literature, in the younger
group, the percentage of smoking patients diagnosed with
NSCLC is 75% (5). Only in the study by Galves-Nino er al.
this percentage was significantly lower and amounted
to only 14.4%, which indicates a significant influence
of environmental factors on the development of lung
cancer (14). In our study, the percentage of smoking in hoth
the younger and older groups was similar to the global data
and amounted to 64.0% and 63.7%, respectively, with no
statistical difference between the two groups. This prompts
a rellection on the necessity of smoking cessation programs
targeted at young women.

The histological type of lung cancer belongs to
prognostic factors of importance and some sense to
predictive ones. There is evidence that adenocarcinoma
is the predominant histological type among women. As
demonstrated by Fu er #/., adenocarcinoma (44.7%) was
predominant in women, followed by small cell carcinoma
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(22.6%) and squamous cell carcinoma (21.4%) (25). In our
study, the dominant histological type in both age groups
was adenocarcinoma (74.3% and 63.9%, respecrively),
bur in the group of elderly people, a significantly higher
percentage of squamous cell carcinoma was found (36.1%
v, 25.7%). Similar results were presented by Subramanian
et al.: the percentage of adenocarcinoma in the group of
younger patients was significantly higher than in the group
of older people (57.5% vs. 45.2%, P<0.0001), whereas
squamous cell carcinoma was substantially less prevalent in
the younger group compared to the older group (12.5% ws.
26.4%; P<0.0001) (26).

A greater percentage of elderly people was treated in
academic centers (34.1% ws. 50.4%, P=0.007), which can be
explained by better preparaton for treating patients with
multiple comorbidities, where the risk of postoperative
complicatuons is higher. It was supported by Arnold ef al.,
who showed that the percentage of comorbidities was
significantly higher in the group of older patients than
in younger partients (76% vs. 58%, P<0.0001) (27). The
presence of comorbidities, the percentage of which was
higher in the elderly group, significantly influenced the
long-term results. These included insulin-dependent
diabetes, previous myocardial infarction, coronary artery
discase, cardiovascular disorders, renal failure, arterial
hypertension, and COPD. It is assumed that in women, the
rate of COPD is 5.6% of the total population and is closely
related to cigarette smoking (28). There is growing evidence
suggesting thar females are more susceprible to developing
COPD because exposition 1o the same dose of smoking
causes a higher probability of airflow obstruction in women
than i men (29). A higher risk of developing NSCLC
before age 55 has heen shown in women with COPD (HR
=1.67) (30).

Analysing TNM classification, clear differences were
found in the stage of the disease herween both groups. In
our study, younger women showed a significantly higher
percentage of pN1 and pN2 (13.0% vs. 12.3% and 14.7%
ws. 10.0%, respectively). A higher percentage of young
patients than older was diagnosed with stage TTIA and TIIB
disease (19.3% vy, 15.8% and 5.8% ws. 3.2%, P<0.001).
Similar observations were presented by Lienert et al. (31).
In their study, the percentage of younger females in the
advanced stage of the disease was significantly higher than
in the group of older women and amounted to 73% and
49%, respecrively. Similarly, in the work of Arnold et al.,
in the group of younger people compared to older, the
percentage of patients with positive mediastinal nodes was
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higher (60% wvs. 51%, P<0.0001) with stage 111 (35% ws.
31%, P<0.0001) and IV (39% wvs, 31%, P<0.0001) (27). One
of the potental explanations for the above-described fact is
the helief that there is a lower risk of cancer among younger
people and greater neglect of symproms. The second
probable explanation is the greater biological aggressiveness
of the tumor in younger people and the shortening of
the time from the onser of symproms 1o the development
of advanced disease. Concerning preoperative diagnosis,
a higher percentage of younger women underwent
mediastinoscopy (3.1% wvr. 3.3%, P<0.001), which is
understandable considering the higher pereentage of pN1
and pN2 in this group. In the group of younger women,
VATS was used less frequently (15.7% ws. 25.8%, P<0.001)
and pueumoncctomy were performed more often (13.4%
ve, 7.0%, P<0.001). Both facts can be explained by a higher
degree of disease advancement, necessitating more extensive
resectons.

The rate of postoperative complications was higher
in the older women than in younger women (27.6% wvs.
23.1%, P<0.001), which is understandable given the higher
percentage of comorbidities. However, this mortality
was comparable in both groups (0.4% ws. 0.7%, P=0.24).
There was also no statistically significant difference in
the numher of days of hospitalization in both groups.
The 5-ycar survival rates were significantly higher in the
group of younger women and amounted to 0,67 and 0.64,
respectively (P=0.0007). Taking into account the stage of
advancement, the PSM analysis showed significantly better
survival in the group of younger women with stage [A2 (0.88
us. 0.76, P=0.0037), [1B (0.64 ws. 0.53, P=0.018} and I11A (0.5
vs. 0.32, P<0.0001). No significant differences were found
in other stages of advancement. “T'he differences in survival
in different histological types were found. Younger women
with adenocarcinoma and squamous cell carcinoma after
PSM had better survival than the older ones.

Also, the type of resection influenced survival. In the case
of all resection type, late resnlts favored younger women..
The better long-term results in the group of younger
women despite more advanced disease can be explained hy
the reducing cffect of a smaller number of comorbidities
and more aggressive surgical treatment. In the literature,
data on differences m survival between younger and older
patients are not unequivoeal. [n the study by Shi ef al, 1-,
3-, and S-year survival in the group of younger people were
68.58%, 36.86% and 27.14%, respectively, and were worse
than in the group of older people (75.11%, 41.83% and
30.82%, respectvely) (22). Similar conclusions were reached
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by Galvez-Nino et @/, (14). On the other hand, Hsu e a/. did
not show statistically significant differences berween both age
groups (32). At the other end of the spectrum, many studies
show a better prognosis in young patients. Lienert of /. found
that the survival in young women with stage I-IIIA NSCLC
treated with surgery was 2,238 days and was significantly
better than in the group of older women >45 years,
where it was only 609 days (31). In some publications, the
results vary depending on the stage of advancement. In the
study by Arnold et 4/, hetter 5-year survival was found in
younger patients in stages I and IT and similar in patients in
stages [l and [V (27). Similarly, in our study, better results in
the younger population were obtained in selected stages: IAL,
IA2, and IIA, which proves that the distribution of clinical
parameters varies within individual stages (c¢.g., greater
comorbidities in older stage 1 patients). Muldvariable analysis
showed that comorbidities, pnenmonectomy; thoracotomy,
advanced disease, and age over 55 are significant poor
prognostic factors in the study group.

Our study has some limitations. One limitation is the
study’s retrospective nature, which may bias the evaluation
of the results. The use of the PSM method does not
eliminate all potential errors in interpreting the results.
We do nor presented the daw on the molecular alrerations
in tumors that could influence the results because our
study includes all years from 2007 and recently molecular
diagnosis of adenocarcinoma is recommended also in
rescetable NSCLC. The retrospective character of the
study did not allow us to collect information about the
socioeconomic status of the patient and their family history
of cancers.

Conclusions

The occurrence of NSCLC among young women and the
most effective treatment f.e. tumor resection is noteworthy.
The women younger than 55 years old are weated surgically
in a more advanced stage of the disease. The predominant
histological type of NSCLC is adenocarcinoma, The
more invasive preoperative procedures were performed in
this group of patents. Young women with NSCLC had
significant lower percentage of comorbidities, a lower
percentage of postoperative complications. However
maoraality in both groups was comparable (0.4% 5. 0.7%,
P=0.24) what prompts us to the same careful care for young
women as for older. Despire the more advanced stage of the
disease, basing on PSM analysis survival was much berter
in younger than in older women only in selected stages of
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NSCLC (1A2, 1B, 1IA) whereas no significant differences
were found in other stages of advancement. In Poland the
opportunity of treatment is equal despire age. Our results
do not show significant differences in terms of access to
academic centers in both groups. To improve the survival
of young women with NSCLC we should rake into account
lung cancer in differential diagnosis in early stages, enable
faster diagnostic path for young patients and be aware of the
need for aggressive diagnostics in younger women knowing
that they have more often advanced disease ar the time of
diagnosis and modernize and-smoking programs.
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Abstract: (1) Background: There is a difference in the course of lung cancer between women and men.
Therefore, there is a need to evaluate various factors in the patient population treated in daily practice.
The purpose of this study was to analyze the clinical, sociodemographic and psychological aspects
of female lung cancer. To better express the results, we compared women and men. (2) Methods:
Consecutive patients with a history of lung cancer treatment admitted to the outpatient oncology
clini¢ (Department of Lung Cancer and Chest Tumours, Maria Skiodowska-Curie National Research
Institute of Oncology in Warsaw) and the Department of Internal Medicine, Pulmenary Diseases
and Allergy, were enrolled. We conducted analyses of the dlinical, psychological and socioeconomic
factors of women with lung cancer trezted in everyday practice, including 2 comparison with a group
of men. Demographic data were collected from a self-administered questionnaire. We used the
Perceived Stress Scale (PS5-10) and Acceptance of Illness Scale (AIS) questionnaires for psychological
evaluation, (3) Results: A total of 100 patients with confirmed primary lung cancer with a history
of treatment were enrolled in the study (50 women and 50 men). We found a significantly shorter
history of smoking in the group of women; at the same time, there were no differences in the reported
incidence of COPD. Despite comparable results to men on the psychological questionnaire (PSS-10,
AIS), women more often reported a willingness to be supported by a psychologist or psychiatrist due
to lung cancer. However, they did not decide to consult them more often than men. Immunotherapy
was a significantly less frequently used method in women. (4) Conclusions: We should be more
active in finding out the willingness to consult a psychologist or psychiatrist among women with
lung cancer. The diagnosis of COPD should be considered more often among women due to the lack
of differences in the reported incidence of COPD between men and women, despite a clear contrast
in the number of pack-years.

Keywords: lung cancer; sex differences; psychological evaluation; females; smoking; psychological
questionnaire

1. Background

Lung cancer is the leading reason for mortality from oncological causes. It remains a
growing health problem, with smoking as the main risk factor. Current data present an
incidence (age-standarized rate per 100,000 people) among men of 31.5, and women 14.6
and mortality among men of 25.9, and women 11.2 [1]. More than 84% of women and
90% of men with a new diagnosis of lung cancer have ever smoked [2]. Fortunately, in the
last 20 years, current tobacco users decreased by approximately 10% worldwide, and this
rate is projected to decline further [2]. The global reduction in smoking prevalence, the
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availability of screening programs and the use of targeted molecular therapies and immune
checkpoints inhibitors have improved incidence and mortality outcomes over the past two
decades in developed countries [4,5].

Women with lung cancer have certain characteristics that are different from men [6].
Females tend to have later adopted and then ceased tobacco smoking compared to males [7].
Lung cancer in women who have never smoked is diagnosed more often compared to men
in all age groups, race/ethnicities and most histological types [2,8]. Adenocarcinoma is
the histological type most frequently diagnosed in this group [9]. Women are more often
predisposed to lung cancer mutations (EGFR) and rearrangements (ALK, BRAF) [8,10].
Another factor includes hormonal influence—an overexpression of estrogen receptors in
adenocarcinomas, the role of aromatase in carcinogenesis of lung cancer and a relationship
between estrogens and EGFR mutations [11].

Socioeconomic status remains an important aspect among patients with lung cancer.
Based on systematic reviews by Redondo-Sachez, the risk of lung cancer is 50-80% higher
among people with a lower socioeconomic status (smoking is responsible for 40-70% of
this risk). A lower socioeconomic status in childhood can have a greater impact on cancer
mortality in adulthood (at least due to smoking exposure) [12]. Among the articles included
in the above systemic review, only one study was stratified by sex and reported similar
results in both sexes [13].

Patients with lung cancer have the highest incidence of mood and anxiety disorders
compared to other cancers [14,15]. In a recent Polish study, the prevalence of depression
among lung cancer patients was 41.7% and of anxiety was 37.2% [16].

The topic of lung cancer among women was analyzed by us in some aspects previously.
We discussed the specificity of lung cancer among women, including risk factors [6], and
analyzed surgical treatment and survival in both sexes: women had a better long-term
outcome compared to men, with no significant differences in disease severity [17]. We
also focused on the characteristics of young women with lung cancer who were surgically
treated [18] and we noticed that women under 55 years of age, despite surgical treatment
in a more advanced stage of the disease, had less complications and a better 5-year survival
compared to older women.

The aim of this study is an analysis of the clinical, sociodemographic and psychological
aspects of female lung cancer. To better express the results, we compared women and men.

2. Methods

Consecutive patients admitted between January and March 2023 to the outpatient
oncology clinic (Department of Lung Cancer and Chest Tumours, Maria Sktodowska-Curie
National Research Institute of Oncology in Warsaw) and the Department of the Internal
Medicine, Pulmonary Diseases and Allergy were enrolled. The following inclusion criteria
(the same for women and men) were used: histopathological confirmation of lung cancer,
history of lung cancer treatment, consent to participate and understanding the questions
included in the questionnaires. The exclusion criterion was cognitive impairment indicative
of dementia.

This study was approved by the Bioethics Committee at the Medical University
of Warsaw.

Demographic data, smoking history, education, domicile, family history of cancer, pri-
mary symptoms, course of the disease and history or need for consultation with a psycholo-
gist/psychiatrist in terms of lung cancer were collected from a self-administered questionnaire.

The patients were evaluated based on the eighth edition of the TNM classification for
lung cancer [19], histological diagnosis according to the latest WHO recommendations [201],
cancer mutation status and applied treatment according to medical records.

Psychological evaluation was obtained from self-administered questionnaires (the
Perceived Stress Scale (PSS-10} and the Acceptance of Iliness Scale (AIS).

The AIS was developed by Felton et al. [21] and adapted for Polish patients by Jur-
czyniski [22]. The scale contains eight statements that describe the negative consequences of
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disease. The patients were required to determine their current condition using a five-grade
scale (1—strongly agree and 5—strongly disagree). The sum of all points (ranges from 8 to
40) determines the overall assessment of the acceptance of the disease. Low scores (below
20 points) indicate a lack or poor acceptance of the disease, moderate scores (between 20
and 30 points) mean a moderate level of acceptance, while high scores (over 30 points)
indicate complete acceptance of the disease [23].

The PSS-10 was created by Cohen [24] and adapted to Polish conditions also by
Jurczynski [22]. It was designed to measure the degree to which situations in one’s life are
rated stressful. The 10-item PSS asks respondents to rate how often they felt or thoughtin a
particular way during the last month on a scale from 0 (never) to 4 {very often). The possible
score ranges from 0 to 40 points (0-13 points indicate a low level of stress, 14-19 points a
moderate level of stress and 2040 points reflect a high level of perceived stress).

Statistical Analysis

The analysis was performed using R 4.1.0 (R Foundation for Statistical Computing,
Vienna, Austria) for environmental statistical computing. Data are presented as median
followed by interquartile range or as number with percentage. For comparison between
groups, Wilcoxon or Chi-square tests were used. The results of the tests were considered
significant when the p-value was lower than 0.05. We also used logistic regression models
to evaluate odds ratios associated with specific treatments in women compared to men
among subjects with stage ITl or IV lung cancer.

3. Results
3.1. Study Group Description

A total of 100 patients with confirmed primary lung cancer (50 women and 50 men)
were enrolled in this study. Both women and men had a similar age: 66 (59.5-71) vs. 65
(61-71.8). The vast majority of patients in both sexes were ever smokers (84% vs. 98%)
with a median pack-years of 22.5 for females and 45 for males (p < 0.05). Despite being
diagnosed with lung cancer, 14% of women and 24% of men continue to smoke. We found
no statistically significant differences in the incidence of chronic obstructive lung disease
(COPD), second-hand smoke exposure, education, residence or symptoms and the time
from onset of symptoms to diagnosis.

Patients’ characteristics are presented in Tables 1 and 2.

Table 1. The comparison of study participants.

Females (N = 50} Males (N =50) p-Value
Age (years) 66 (59.5-71) 65 (61-71.8) 0.939
Pack-years of smoking 225 (6.2-30) 45 (26.2-50) <0.05
Current smokers (N, %) 7 (14%) 12 (24%) <0.05
Ever smokers 42 (81%) 49 (98%)
Non-smoker status (N, %) 8 (16%) 1(2%)
Second-hand smoke exposure (N, %) 34 (68%) 29 (58%) 0.407
COPD (N, %) 13 (26%) 11 (2%) 0.815
Primary symptoms 0.745
Cough (N, %) 32 (64%) 28 (56%)
Dyspnoea (N, %) 16 (32%) 14 (28%)
Weight loss (N, %) 11 (2%) 12 (24%)
Chest pain (N, %) 8 (16%) 8 (16%)
Hemoptysis (N, %) 3(6%) 3 (6%)
Hoarseness (N, %) 6 (12%) 11 (22%)
Symptoms of pneumonia (N, %) 6 (12%) 5(10%)
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Table 1. Cont.
Females (N = 50) Males (N = 50) p-Value
Time from onset of symptoms to diagnosis (months) 5(2-6) 3(2-6) 0416
Histopatology diagnosis <0.05
Adenocarcinoma (N, %) 27 (54%) 20 (40%:)
Squamous cell carcinoma (N, %) 13 (26%) 11 (22%)
Small cell lung cancer (N, %) 6 (12%) 15 (30%)
Large cell cancer (N, %) 4(8%) 1(2%)
Not otherwise specified 0{0%) 3 (6%)
ECFR mutations (N, %) 8 (29.6%) 1(4.3%) <0.05
ALK rearrangements (N, %) 2(7.4%) 1{4.3%) 0.649
ROS] rearrangements (N, %) 1(3.7%) 0 (%) 0.351
Clinical stage <0.05
I(N, %) 3(6%) 2 (4%)
11 (N, %) 3 (6%) 4 (8%)
M (N, %) 21 (42%) 9 (18%)
IV (N, %) 23 (46%) 35 (70%)
‘Treatment
Surgery (N, %) 10 (20%) 7 (14%) 0.594
Chemiotherapy (N, %) 35 (70%) 40 (80%) 0.421
Radiotherapy (N, %) 20 (40%) 25 (30%) 0.356
Immunotherapy (N, %) 13 (26%) 25 (50%) <0.05
Targeted therapy (N, %) 9 (18%) 4 (8%) 0.25
COPD—chromic obstructive pulmonary di Data p d as ber of cases (% all cases) or median
followed by interquartile range.

Table 2. Saciodemographic comparison of study participants.

Females (N = 50) Males (N = 50) p-Value
Education level
Lower (N, %) 6(12%) 8 (16%) 0.053
Secondary (N, %) 21 (44%) 31 (62%)
Higher (N, %) 22 (44%) 11 (2%)
Residence 0.165
Village (N, %) 10 (20%) 13 (26%)
City to 50,000 (N, %) 10 (20%) 10 (20%)
City 50-100,000 (N, %) 2 (4%) 9 (18%)
City 100-500,000 (N, %) 3(6%) 3 (6%)
City > 500,000 (N, %) 23 (£6%) 15 (30%)
Family history of lung cancer 8(16%) 8 (16%) 1

3.2. Comparison of Clinical Data Related to Lung Cancer

We found a statistically significant (p < 0.05) difference in the distribution of the
histological type of lung cancer. However, in both sexes, the most common lung cancer
was adenocarcinoma (54% vs. 40%), followed by squamous cell carcinoma (26% vs. 22%)
and small cell lung cancer (12% vs. 30%). The occurrence of large cell cancer (8% vs. 2%)
and non-otherwise-specified (NOS) cancer (0 vs. 6%) was low. The histopathology results
of both sexes are shown in Figure 1. Activating mutations in the EGFR gene were found in
nine patients (eight women and one man; p = 0.02) while rearrangements of ALK and ROSI1
were reported in isolated cases. When evaluating the classification of TNM, we found a
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statistically significant difference in the distribution of clinical stage (p < 0.05), and the
highest number of patients was classified as stage IV (46% vs. 70%)—detailed information

is shown in Figure 2.
Females Males
0%
8% 2% 6%
40%
30%
54%
22%
® Adenocarcinoma Squamous cell carcinoma = Small cell lung cancer
m Large cell cancer Non-otherwise-specified
Figure 1. Histopathology diagnosis in both sexes.
Females Males

6%

46%

! W owil =V
Figure 2. Stage of advancement of lung cancer in both sexes.

Within the history of treatment, women were significantly less likely to be treated with
immunotherapy (p < 0.05), while in the other treatment methods, we found no statistically
significant differences. Comparing treatment of subjects with stage IIl and stage [V lung
cancer, we found that women had a lower probability of receiving immunotherapy as a
cancer treatment (odds ratio 0.38 with 95% confidence interval 0.16-0.90; p = 0.03. Other
methods of therapy are compared in Table 3—data are presented as crude odds ratios with
95% confidence intervals associated with female sex.
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Table 3. Odds ratio with 95% intervals for receiving specified methods of treatment associated with
female sex in subjects with 3 or 4 stage lung cancer.

Treatment Method 0Odds Ratio with 95% Confidence Interval p-Value
Surgery 1.05 (0.27-4.05) 0.94
Chemotherapy 0.58 (0.21-1.54) 0.27
Radiotherapy 0.63(0.27-1.45) 0.28
Immunotherapy 0.38 (0.16-0.90) 0.03
Targeted therapy 27 (0.81-10.6) 0.12

3.3. Psychological Assessment

The results of AIS were similar in both groups. In PS5-10, women and men obtained a
score for moderate perceived stress; however, the women's results were borderline for high
stress (18.9). Furthermore, women expressed the need to seek psychological or psychiatrist
consultation in terms of lung cancer diagnosis significantly more often (p < 0.05), but only a
half of them finally did so. A history of the above-mentioned consultations was declared
by 24% of women and 6% of men. The assessment of the mental state of women compared
to men is presented in Table 4.

Table 4. Assessment of women’s mental state compared to men’s.

Females (N = 50) Males (N = 50) p-Value

Need of consultation with psychologist/ psychiatrist in terms of lung cancer 12 (24%) 3 (6%) <0.05
History of using a psychologist’s /psychiatrist’s consultation in terms of lung cancer 6 (12%) 3 (6%) 0485
PSS-10 189 (127-25.1) 16.3 (10.1-22.5) <005

AlS 27 (2-32) 27 (20.2-31) 0.648

PSS-10—Perceived Stress Scale; ATo—Acceptance of Tliness Scale. Data presented as number of cases (% all cases)
or median followed by interquartile range.

4, Discussion

We analyzed the clinical, sociodemographic and psychological aspects of female lung
cancer, For a better characterization of our group, we compared it with a group of men, As
a novelty, we took into account the psychological aspects of malignant disease. Qur study
confirmed well-known facts in relation to previous studies; however, the results of the
comparisons between both sexes may be considered new. We found a significantly shorter
history of smoking in the group of women; at the same time, there were no differences
in the reported incidence of COPD between men and women. Significant differences in
histopathological diagnosis were observed with the dominance of adenocarcinoma. The
second most common type in women was squamous cell carcinoma, while in men it was
small cell lung cancer. According to gene mutations, we only found differences in the
presence of EGFR mutations, which were more frequent in women. The total frequency
of EGFR mutations was similar to that previously reported in Caucasian NSCLC patients
(women and non-smokers have a higher incidence) [25,26].

Despite comparable results to men on the psychological questionnaire (PSS-10, AIS),
women more often reported a willingness to be supported by a psychologist or psychiatrist
due to lung cancer. However, they did not decide to consult them more often than men.
By comparing the treatment history, immunotherapy was found to be a significantly less
frequently used method in women. However, in general, our study consolidates the
knowledge that lung cancer is a serious problem among women.

The most important is the fact that most of the patients were in stage IIl or IV of lung
cancer (in both sexes 88%). Unfortunately, the unfavorable distribution of advanced stages
of lung cancer persists and the previous reports support our results [27]. Furthermore,
we found a significant difference between women and men—more men than women had
advanced lung cancer (stage IV). This is in contrast to global results—in general, the early
stage of the disease (I-III) is more frequently diagnosed in men than in women (in both
Europe and Asia) [28]. The type and advancement of lung cancer impact the methods
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of treatment. However, we did not observe differences related to sex when the rates of
surgery, chemiotherapy, radiotherapy and targeted therapy were compared. The only
difference found was the fact that immunotherapy was less frequent in women than in men.
In terms of immunotherapy treatment, our study is consistent with the results of other
authors. A lower rate of immunotherapy in women than in men was reported by Stabellini
et al. [29]; they also noticed higher rates of surgery in women than in men, which is in
contrast to our previous study where women were operated on less frequently compared
to men [17]. In general, in the immunotherapy registration studies, the majority of patients
were male [30-32].

According to the American Cancer Society, most patients are diagnosed with lung
cancer at 65 years or older [33]. In the study conducted by Ruano-Ravina et al. [34], women
were diagnosed on average 4 years earlier than men. We have not observed such differences.
However, we found two women under 40 years of age in our group.

As we know, the clinical course of lung cancer is insidious and often asymptomatic
for a long time. The most common reported symptom in women was cough (as in men),
Ruano-Ravina et al. noted different observations in terms of symptoms—in their study, weight
loss was the most common symptom in both sexes. However, we did not find differences
in the reported symptoms between sexes and our results are consistent in this regard with
the conclusion of Ruano-Ravina A et al., who showed a lack of differences between men and
women in the symptoms of lung cancer at the time of diagnosis in general.

In relation to the risk factors that affect both the morbidity and course of lung cancer,
we have found few differences. Women had a significantly shorter history of smoking
than men with a higher percentage of non-smokers in the group (non-smoker women 16%
vs. non-smoker men 2%) which is consistent with other studies [2,8]. In a multicenter
case-control study, women had 20-23% lower average pack-years at diagnosis compared to
men [35]—in our study, that difference was even higher. Overall, 14% of women and 24% of
men continued to smoke despite the diagnosis of lung cancer. Daniel et al. reported similar
results—17% of patients, mainly with advanced hung cancer, were defined as “persistent
smokers’ [36] without sex division,

Second-hand smoke exposure is possible risk factor for lung cancer; however, the
data concerning this factor are extremely scanty in clinical reports. Patients in both sexes
reported exposure to second-hand smoke (68% women vs. 58% men). However, both
groups had an important history of smoking (84% vs. 98%). The impact of passive smoking
is also difficult to assess at the time of active exposure. Only four women were never
smokers and had passive exposure to tobacco (in this subgroup, adenocarcinoma was
diagnosed in three patients). Second-hand smoking is an important factor that increases
lung cancer among non-smoking spouses by 20-30% [37].

In our study, eight women had a history of lung cancer (the same number was obtained
for men) in first-degree relatives. In the group of women with a familial history, squamous
cell carcinoma was diagnosed the most frequently (four women), then adenocarcinoma
(two women), NOS and small cell lung cancer. The results of Kaoru Yoshida show that a
family history of lung cancer in firsi-degree relatives was associated with an increased risk
of lung cancer between both sexes. According to histology and the type of family members,
a parental history of lung cancer was significantly associated with an increased risk of
female adenocarcinoma [38].

COPD was the most common pulmonary comorbidity in subjects with lung cancer, and
in our study it was similarly frequent in women (26%) and men (22%). In total, 45-63% of
lung cancer patients globally are estimated to be affected by COPD [39]. Loganathan Raghu
S and Wang W observed that the prevalence of COPD in women was significantly lower
compared to men [40,41], which is in contradiction with our results. However, it is assumed
that the number of COPD patients in Poland is underestimated. The results of many
analyses show that COPD is diagnosed primarily in its severe and very severe forms [42],
Undrunas A studied the prevalence of COPD in the Polish lung cancer screening cohort
and COPD was newly diagnosed in 20% of the patients (in the group of womenCOPD was
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diagnosed in 17%). Women with a diagnosis of COPD were younger than men and smoked
fewer cigarettes [43].

Sociodemographics can have an impact on the survival and treatment of patients
with lung cancer. People with a lower socioeconomic status have worse cancer survival,
most likely due to the limited likelihood of receiving both traditional and next-generation
treatments, and higher rates of comorbidities. They are generally diagnosed in the later
stages and have a higher prevalence of smoking, but there is a chance that this may change
due to the spread of lung cancer screening programs. However, early evidence suggests
that there may occur socioeconomic inequalities in the use of these screening programs [12].
Data from studies involving large groups of patients have shown that low socioeconomic
status remains a risk factor for lung cancer even after accounting for smoking habits. The
strongest inverse relationship between lung cancer and socioeconomic status was observed
in education [44,45]. Huagiang Zhou et al. provided evidence to suggest that a higher
education level plays a causal role in lowering the risk of lung cancer [46]. We observed a
trend towards the prevalence of higher education levels among women with lung cancer,
similar to Herndon JE [47].

Sociodemographic and clinical factors are also important for finding the cause of
psychological distress among lung cancer patients. Xu Tian et al. presented a predictive
algorithm based on sociodemographic and clinical factors to search for the risk of psy-
chological distress among lung cancer patients. They included 19 factors, among which
younger age, higher educational level, work, extremely low or high household income,
shorter duration of diagnosis, lack of family history, drinking history and advanced cancer
stage were first identified as risk factors for psychological distress [48]. The results of
several studies showed that anxiety and depression in cancer patients occurred in 12-25%,
with a higher prevalence reported in lung cancer, women and younger patients [49].

An important part of our project was the assessment of women’s mental state. We
found that despite similar results to males on psychological questionnaires (PS5-10, AIS),
women reported a willingness to be supported by a psychologist or psychiatrist due to lung
cancer four times more often. However, ultimately, they do not decide to consult them more
often than men. Female cancer patients in general are almost two times more likely than
males to report clinical levels of depression. Women with lung cancer demonstrated the
highest prevalence rate of depression, with 24.7%, compared to other cancers [50]. A series
of recommendations have been distributed in cancer settings for routine active screening
for distress among patients [51]. However, less than half of patients with advanced lung
cancer with anxiety or depressive symptoms received mental health care [52,53].

AIS score was considered as an independent determinant of the physical and mental
component of quality of life among lung cancer patients. Our results on the AIS scale
show a moderate level of acceptance for lung cancer and are consistent with the study
conducted by Chabowski [54], in which the mean score of acceptance of the disease was
27.1. Kaczmarek-Borowska et al. have published similar results, in which an average degree
of acceptance was found in 56.16% of lung cancer patients [55]. Women obtained a higher
median score in PPS-10 (18.9 vs. 16.3). The results of the patients of both sexes were within
the range of medium stress; however, the results for women were borderline (high stress is
defined as 19 or more points). In the study conducted by Tian X et al., the median score on
this scale was 20 (71.4% of the group were men) [56]. Tian X et al. confirmed that perceived
stress partially mediated the relationship between social support and psychological distress,
with a positive correlation between perceived stress and psychological distress. Despite
comparable results to men on psychological questionnaires (PS5-10, AIS), women reported
a more frequent willingness to be supported by a psychologist or psychiatrist due to lung
cancer. However, they do not decide to consult more often than men.

Despite some limitations {the relatively low number of patients, patients only in good
condition qualified for treatment and data declared by patients in questionnaires), this
study provided evidence for some important differences in sociodemographic, clinical and
psychological characteristics associated with lung cancer among women.
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5. Conclusions

A statistically significantly shorter history of smoking and a higher incidence of
adenocarcinoma among women confirms the supposition of the importance of other factors
with lung cancer. Future studies should investigate potential factors other than smoking
among women in the field of lung cancer screening programs. Due to the lack of differences
in the reported incidence of COPD between men and women, despite a clear contrast in
the number of pack-years, the diagnosis of COPD should be considered more often among
women. Physicians should be aware of the less frequent use of immunotherapy in women
and improve access to this form of treatment. The problem of differences in lung cancer in
women has been already noticed, which has been confirmed by the introduction of a special
section dedicated to women in the SOLACE screening program (in Europe)—to increase
women'’s knowledge about lung cancer and their participation in such programs [57]. We
should also be more active in finding out the willingness to consult a psychologist or
psychiatrist among women.

6. Clinical Practice Points

1. The role of collecting sociodemographic information among lung cancer patients
continues to grow.

2. Appropriate campaigns of screening programs aimed at different education levels in
both sexes are needed.

3. We should be more active in finding out the willingness to consult a psychologist or
psychiatrist among women with lung cancer.

4. The diagnosis of COPD should be considered more often among women due to the
lack of differences in the reported incidence of COPD between men and women,
despite a clear contrast in the number of pack-years.
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9. Podsumowanie wynikow

W publikacji nr 1 szeroko omowiono aktualny problem raka pluca u kobiet.
Zapadalno$¢ na raka phuc jest najwyzsza w Azji (58,5 % wszystkich przypadkow raka
ptuca), Europie (22,4 %) i Ameryce Potnocnej (12,1 %). Wsrod kobiet najwyzsza
zapadalnos¢ (>24/100 000) odnotowano w Mikronezji, Europie Zachodniej i Poétnocne;,
Ameryce Potnocnej oraz Australii/Nowej Zelandii. W Europie Wschodniej wspotczynnik
zapadalno$ci standaryzowany pod wzgledem wieku wynosit 11,9/100 000.

Zwrocono uwage na aspekt zapadalnosci na raka gruczotowego w grupie nigdy
niepalgcych kobiet, wplywu biernego palenia oraz czynnikow s$rodowiskowych
m.in. takich jak spalanie biomasy. Wyniki badan dotyczacych réznic pomigdzy piciami
w zakresie wptywu palenia tytoniu na wystgpowanie raka ptuca sa podzielone. Czgs¢
badaczy wskazuje na mniejsza zalezno$¢ tego wpltywu u kobiet, podczas gdy inni
wykazuja, ze ryzyko to jest porownywalne u obu plci. Poszukiwane sg takze inne czynniki
ryzyka raka pluca. Wsrod kobiet oraz chorych niepalagcych z rakiem phuca
zidentyfikowano wiele aberracji m.in. w genach EGFR (10-30 %), KRAS (15-30 %),
BRAF (1-3 %), ALK (3 %), ROS1 (1 %). Ich czgsto$¢ wystgpowania rozni si¢ w populacji
azjatyckiej i kaukaskiej. W rozwoju raka ptuca zwlaszcza u kobiet bierze si¢ takze
pod uwage takze wptyw 17-B-estradiolu, receptoréw estrogenowych, ekspresji aromatazy
i hormonow piciowych przysadki mozgowe;.

Trwa dyskusja na temat systemu kwalifikacji do badan przesiewowych, wlasciwych
algorytmow opieki, oplacalnosci, psychologicznych aspektow rozpoznawania nowotworu
ptuc. W niedawno uruchomionych programach z NDTK jednym z kryteriow jest ponad 20
paczkolat palenia. Moze to by¢ dyskryminujace dla kobiet, wsrod ktérych natogowych
palaczy jest mniej niz wsrod mezczyzn.

W publikacji nr 2 poddano analizie grupe 17,192 chorych leczonych chirurgicznie
z powodu raka ptuca. Medina wieku wynosita dla kobiet 64 lata, a dla mezczyzn 65 lat
(p<0,001). Wyzszy odsetek niepalacych stwierdzono wérod kobiet (36,1 % vs. 26,0 %,
p<0,001), co potwierdzono takze po analizie PSM. Mezczyzni istotnie czesciej mieli
wywiad choréb wspdtistniejacych tj. POChP, cukrzycy typu 1, zawatu serca, choroby
niedokrwiennej serca i innych chordb sercowo-naczyniowych. W obu grupach rak
gruczolowy byl dominujagcym typem histologicznym i wystepowat cze$ciej u kobiet
(67,4 % vs. 50,7%, p<0,001).
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U kobiet mediastinoskopi¢ wykonano w mniejszym odsetku przypadkoéw
niz U m¢zczyzn (w analizie PSM odsetek ten wynosit odpowiednio 3,5 % i 5,1 %, p<0,001).
Technike VATS zastosowano u 24,7 % kobiet i 22,7 % megzczyzn (w analizie PSM
p=0,006). Ogotem najczesciej wykonywanymi operacjami byly lobektomia goérna
(58,7 %), lobektomia dolna (30,6 %) i pneumonektomia (10,7 %). W analizie PSM nie
stwierdzono istotnych statystycznie roznic w rodzaju wykonanego zabiegu operacyjnego
ze wzgledu na pte¢. W przypadku obu pici dominowaty stadia pIB i plIB (odpowiednio
u kobiet i mezczyzn: 24,8 % vs. 25,5 % oraz 17,8 % i 18,2 %). W PSM nie wykazano
istotnych statystycznie réznic w stopniu zaawansowania pooperacyjnego raka ptuc u obu
ptci. Ogdétem powiktania pooperacyjne wystapity U 33,1 % chorych i czes$ciej wystgpowaty
u mezezyzn (35,8 % vs. 28,65 %, p<0,001). Smiertelnos¢ pooperacyjna wyniosta 1,3 %
I byla wyzsza takze u m¢zezyzn (1,6 % vs. 0,8 %, p<0,001). Analiza jednoczynnikowa
wykazata istotnie wyzsze przezycie u kobiet niz u m¢zczyzn. Kobiety miaty takze lepsze
5-letnie przezycie w porownaniu z m¢zczyznami, zarOwno w przypadku gruczolakoraka,
jak 1 raka ptaskonabtonkowego (odpowiednio 66 % vs. 53 %, p<0,0001 i 65 % vs. 51 %,
p<0,000), takze wsrod osob palacych, jak i niepalacych (odpowiednio 65 % vs. 52 %,
p<0,0001 i 65 % vs. 51%, p< 0,0001) oraz we wszystkich grupach wiekowych i wszystkich
stadiach zaawansowania (IA1l do Il B). W analizie PSM statystycznie istotne rdéznice
na korzy$¢ kobiet stwierdzono w przypadku lobektomii dolnej (67 % vs. 50 %, p<0,0001)
I gornej (67 % vs. 56 %, p<0,0001).

W zwiazku z wykazaniem wyzszego 5-letniego przezycia wsrod kobiet w publikacji
nr 2., w kolejnej pracy (publikacja nr 3) poddano szczegotowej ocenie kobiety leczone
operacyjnie z powodu raka pluca — w obrebie tej grupy zastosowano podzial na kobiety
mtodsze 1 starsze. Dominujagcym typem histologicznym w badanych grupach byl rak
gruczotowy, ktorego czgstos¢ wystepowania roznita si¢ statystycznie (p <0,001) i wynosita
74,3 % w grupie kobiet mtodszych (<55 roku zycia) w porownaniu z kobietami starszymi
(63,9 %). W obu grupach wywiad palenia tytoniu byt porownywalny (64 % vs. 63,7 %,
p=0,838). Dominujgcym stopniem zaawansowania w obu grupach byt stopien IB (22,8 %
vs. 24,5 %, p<0,001). Istotne statystycznie roznice odnotowano w stadiach pTNM: IB, I1A,
1A 1 11IB (odpowiednio dla kobiet mtodszych i starszych: 22,8 % vs. 24,5 %, 5,3 % vs.
7,5 %, 19,3 % vs. 15,8 %, 5,8 % vs. 3,2 %, we wszystkich przypadkach p<0,001). Analiza
jednoczynnikowa wykazata wyzszy odsetek 5-letnich przezy¢ w grupie kobiet mtodszych
niz u kobiet starszych (67 % vs. 64 %, p=0,00076). Ze wzgledu na stopien zaawansowania

istotne statystycznie roznice w przezywalnosci stwierdzono dla stadiow IA1, IA2 1 IIIA (95
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% vs. 86 %, p=0,047; 88 % vs. 79 % p=0,003; 50 % vs. 42 %, dla kobiet mtodszych
i starszych). Pooperacyjne powiklania byly cze$ciej obserwowane w grupie starszych
kobiet niz u mtodszych (27,6 % vs. 23,1 %, p<0,001). W analizie PSM, w ocenie przezycia
z zaleznosci od dostepu operacyjnego, mitodsze kobiety wykazaly lepsze przezycie
zarowno W grupie z zastosowaniem VATS (86 % vs. 72 %, p=0,0053) jak i torakotomii
(65 % vs. 57 %, p<0,0001). W ocenie rodzaju resekcji PSM wykazato réznice migdzy
grupami w zakresie lobektomii dolnej (kobiety mtodsze 72 % vs. kobiety starsze 62 %
p=0,00031), lobektomii goérnej (70 % vs. 63 %, p=0,00035) i pneumonektomii (48 %
vs. 37 %, p = 0,029).

W kolejnej pracy, bedacej podstawa publikacji nr 4 poréwnano kobiety i m¢zczyzn
chorych na raka ptuca pod katem klinicznym, socjodemograficznym i psychologiczym.
Mediana wieku u obu pici byta porownywalna (66 lat u kobiet vs. 65 lat u mezczyzn).
Zdecydowana wigkszos$¢ pacjentéw W obu grupach miata wywiad palenia tytoniu (84 %
vs. 98 %) z mediang paczkolat wynoszaca 22,5 dla kobiet i 45 dla mezczyzn (p<0,05).
Mimo rozpoznania raka ptuca nadal palito tyton 14 % kobiet i 24 % mezczyzn. Nie
zidentyfikowano istotnie statystycznie roznic w zakresie zapadalnosci na POChP,
narazenia na bierne palenie, wyksztalcenia, miejsca zamieszkania, objawdéw 1 czasu
od wystgpienia pierwszych objawow do rozpoznania. Z istotnych statystycznie rdéznic
odnotowano krotsza histori¢ palenia tytoniu wsrdd kobiet przy braku réznic w odnotowane;j
czestosci wystepowania POChP u obu plci. Kolejng istotng roznica byl rozkiad
wystepowania poszczegdlnych typow histopatologicznych z dominacja raka gruczotowego
u obu plci oraz czestsze wystepowanie mutacji EGFR u kobiet. W kwestionariuszach oceny
psychologicznej (PSS-10 i AlS) uzyskano porownywalne wyniki w obu grupach. Kobiety
czesciej deklarowaty chec skorzystania ze wsparcia psychologa lub psychiatry z powodu
raka ptuc, jednak nie decydowaty si¢ na konsultacje z powyzszymi specjalistami czesciej
niz m¢zezyzni. Porownujac historie leczenia, stwierdzono, ze immunoterapia byta rzadziej

stosowang metoda leczenia u kobiet.
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10. Whnioski

1. Rak pluca wsrod kobiet stanowi wazny 1 aktualny problem. Zwraca uwage czestsze
wystepowanie raka pluca u kobiet niepalacych oraz wptyw czynnikow genetycznych
i hormonalnych na przebieg tego nowotworu u kobiet. Istnigje potrzeba pogltebiania badan

w tym obszarze.

2. Wnioski dotyczace leczenia chirurgicznego NDRP:

a. Kobiety leczone chirurgicznie z powodu niedrobnokomorkowego raka pluca byty
mtodsze, rzadziej palily papierosy, a rak pluca byl czesciej rozpoznawany w nizszym
stadium zaawansowania w poréwnaniu z mezczyznami. Ws§rod Kkobiet rzadziej

obserwowano istotne choroby wspotwystepujace.

b. Analiza PSM wykazata, ze dlugoterminowe przezycie kobiet bylo wyzsze niz me¢zczyzn
wsrod chorych leczonych operacyjnie z powodu raka pluca, pomimo braku istotnej réznicy

w stopniu zaawansowania raka w obu grupach.

C. Przezycie mtodszych kobiet (<55 roku zycia) leczonych operacyjnie z powodu raka
ptuca bylo lepsze w poroéwnaniu do grupy starszych kobiet, pomimo, ze byly one leczone

w bardziej zaawansowanym stadium choroby.

d. Potwierdzono istotnie czgstsze wystepowanie podtypu gruczotowego u kobiet

w poréwnaniu do me¢zczyzn. Ten typ NDRP dominowat tez w grupie mtodszych kobiet.

3. Niezbedna jest pomoc psychologiczna wsérdd chorych na raka pluca szczeg6élnie wsrod

kobiet, ktore deklaruja czgsciej niz mezczyzni potrzebe takich konsultacji.
4. Wyniki pracy stanowig przestanke do wzmozonej czujnosci onkologicznej, wlaczania

kobiet do badan przesiewowych i prob klinicznych z koniecznoscig modyfikacji kryterium

narazenia na dym papierosowy.
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11. Opinia Komisji Bioetycznej

N Komisja Bioetyczna
o przy Warszawskim Uniwersytecie Medycznym
&7 Tel: 022/57-20-303 ul. Zwirki i Wigury nr 61
Z Fax: 022/57-20-165 02-091 Warszawa

e-mail: komisja.bioetyczna@wum.edu.pl
www.komisja-bioetyczna.wum.edu.pl

Warszawa, dnia 17 stycznia 2022r.
AKBE/ § /2022

Lek .med. Anna Trojnar

Katedra i Klinika Choréb Wewnetrznych,
Pneumonologii i Alergologii,

ul. Banacha 1a,02-097 Warszawa

OSWIADCZENIE

Niniejszym oswiadczam, ze Komisja Bioetyczna przy Warszawskim Uniwersytecie
Medycznym w dniu 17 stycznia 2022r. przyjeta do wiadomosci informacje na temat

badania pt.” Odrebnos¢ przebiegu raka ptuca u kobiet.” Przedstawione badanie nie stanowi
eksperymentu medycznego w rozumieniu art. 21 ust. 1 ustawy z dnia S grudnia 1996 r. o
zawodach lekarza i lekarza dentysty(Dz.U. z 2018 r. poz. 617) i nie wymaga uzyskania opinii

Komisji Bioetycznej przy Warszawskim Uniwersytecie Medycznym, o ktérej mowa w art. 29
ust.] ww. ustawy.

Przew niczyji Bioetycznej
Prof. dy'h /

n. med. Magdalena Kuzma -Kozakiewicz
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KOMISJA BIOETYCZNA

przy
Instytucie Gruzlicy i Choréb Plue
ul. Plocka 26, 01-138 Warszawa

Przewodniczacy: Dr hab. n. med. Piotr Boros, prof. nadzw. IGiChP

Warszawa, 10 grudnia 2020r.

Dr hab. n. med. Dari iedzic
Klinika Chirurgii

Instytut Gruzlicy i Choréb Pluc
UL Plocka 26, 01-138 Warszawa

DECYZJA KB- 83/2020

Dotyczy cksperymentu medycznego: ,The influence of the number of lymph
nodes removed in the accuracy of a newly proposed N descriptor classification in
patients with surgically-treated NSCLC.”

Uprzejmie informuje, iz Komisja Bioetyczna przy Instytucie Gruzlicy i Choréb Pluc |
ul. Plocka 26, 01-138 Warszawa na posiedzeniu w dniu 10 grudnia 2020 roku zaakceptowata
wniosek zgloszony w dn. 18.09.2.2020r. dotyczace badania retrospektywnego : ,The
influence of the number of lymph nodes removed in the accuracy of a newly proposed N

r classification in patients with _surgically-treated NSCLC.” Badanic ma na celu
ocene zaleznodci miedzy liczbg usunigtych wezldw a dokladnoscia nowej klasyfikacji cechy
N w nadchodzacej 8 edycji TNM dla raka pluca. Badanie wieloosrodkowe w oparci o material
pochodzacy z Krajowego Rejestru Bazy Raka Pluca prowadzonego przez Polskg Grupg Raka
Pluca, obejmuje material z lat 2005-2015.

Komisja zapoznata si¢ i zaakceptowala nastgpujace dokumenty:

1. Whniosck do Komisji Bioetycznej przy Instytucie Gruzlicy i Chorob Phue wraz z
opisem badania— list z dnia 18.09.2020 r.
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Warszawa, 28.10.2024
Lek. Anna Trojnar

OSWIADCZENIE

Oswiadczam, ze w dwoch publikacjach:

1. Trojnar A, Domagata-Kulawik J, Sienkiewicz-Ulita A, Zbytniewski M, Gryszko GM, Cackowski
MM, Dziedzic M, WoZnica K, Orlowski TM, Dziedzic DA: Polish Lung Cancer Study Group
(PLCSG). Sex differences in clinico-pathologic characteristics and long-term survival among
17,192 surgically treated NSCLC patients: Nationwide population-based propensity score-matching
study. doi: 10.1016/j.suronc.2022.101873,

2. Trojnar A, Domagata-Kulawik J, Sienkiewicz-Ulita A, Zbymiewski M, Gryszko GM, Cackowski
MM, Dziedzic M, Woznica K, Orlowski TM, Dziedzic DA, The clinico-pathological characteristics
of surgically treated young women with NSCLC. doi: 10.21037/tlcr-22-443

doszto do pomylki edytorskiej nr zgody Komisji Bioetycznej przy Instytucie Gruzlicy i Choréb
Pluc — zamiast nr 96/2021 wiasciwym nr jest nr §3/2020,

s N Kierownik Kliniki Chirprgii
#/VVVZQ //po{/W INSTYTUTU GAUZLICY ; C PLUC /
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12. Oswiadczenia wspolautoréow publikacji

Lek. Anna Trojnar

Warszawa, 28.10.2024

Lek. Anna Trojnar

OSWIADCZENIE

1. Jako wspolautor pracy pt. ,.Lung cancer in women in 21th century”, doi: 10.21037/jtd-20-
287 oswiadczam, iz méj whasny wklad merytoryczny w przygotowanie, przeprowadzenie

i opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: przygotowanie
zarysu pracy, przegladu literatury, przygotowanie manuskryptu, ostateczne poprawki.

Méj udzial procentowy w przygotowaniu publikacji okredlam jako 60 %.

2. Jako wspolautor pracy pt. ,Sex differences in clinico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching study” doi: 10.1016/j.suronc.2022.101873 o$wiadczam, iz méj
wiasny wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie zarysu pracy, analiza

i interpretacja danych, interpretacja wynikow, przygotowanie manuskryptu, ostateczne
poprawki. M6j udzial procentowy w przygotowaniu publikacji okre$lam jako 60 %.

3. Jako wspolautor pracy pt. ., The clinico-pathological characteristics of surgically treated
young women with NSCLC™, doi: 10.21037/tler-22-443 o$wiadczam, iz méj wiasny wkilad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: przygotowanie zarysu pracy, analiza i interpretacja
danych, interpretacja wynikow, przygotowanie manuskryptu, ostateczne poprawki.

MGj udzial procentowy w przygotowaniu publikacji okreslam jako 60 %.

4. Jako wspélautor pracy pt. .Lung Cancer in Women-Saciodemographic, Clinical and
Psychological Characteristics with Comparison to Men *, doi: 10.3390/jcm13051450
oswiadezam, iz moj wlasny wklad merytoryczny w przygotowanie, przeprowadzenie

i opracowanie badai oraz przedstawienie pracy w formie publikacji stanowi: przygotowanie
zarysu pracy, zbieranie i analiz¢ danych, interpretacje wynikow, przygotowanie manuskryptu,
ostateczne poprawki,

M¢j udzial procentowy w przygotowaniu publikacji okreslam jako 60 %.

(podpis oswiadczajacego)
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Prof. dr hab. n. med. Joanna Domagata-Kulawik

Warszawa, 28.10.2024
Prof. dr hab. n. med . Joanna Domagata- Kulawik

OSWIADCZENIE

1. Jako wspdlautor pracy pt. ., Lung cancer in women in 21th century” doi: 10.21037/jtd-20-
287 oswiadezam, iz mdj whasny wktad merytoryezny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formic publikacji stanowi: przygotowanie
zarysu pracy, przegladu literatury, przygotowanie manuskryplu, ostateczne poprawki.

Madj udzial procentowy w przygotowaniu publikacji okre§lam jako 40 %.

Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obegjmowat on:
przygotowanie zarysu pracy, przegladu literatury, przygotowanie manuskryptu, ostateczne

poprawki.

2. Jako wspotautor pracy pt. ,, Sex differences in clinico-pathologic characieristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching sudy” doi: 10.1016/j.suronc.2022.101873 o$wiadczam, iz méj
wiasny wklad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie zarysu pracy, ostateczne
poprawki. M) udziat procentowy w przygotowaniu publikacji okreslam jako 5 %. Wklad lek.
Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on: przygotowanie
zarysu pracy, analizg i interpretacjg danych, interpretacj¢ wynikow, przygotowanie

manuskryptu, ostateczne poprawki.

3. Jako wspolautor pracy pt. ,, The clinico-patholagical characteristics of surgically treated
young women with NSCLC™ doi: 10.21037/tlcr-22-443 oswiadezam, iz moj wlasny wklad
merytoryezny W przygotowanie, przeprowadzenic i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: przygotowanie zarysu pracy, interpretacja wynikow,
ostateczne poprawki. M6j udzial procentowy w przygotowaniu publikaciji okreslam jako 10%.
Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowat on:
przygolowanie zarysu pracy, analize i interpretacjg danych, interpretacje wynikow.

przygotowanie manuskryptu, ostateczne poprawki.

4. Jako wspolautor pracy pt. ,, Lung Cancer in Women-Sociodemographic, Clinical and
Psychological Characteristics with Comparison 1o Men “, doi: 10.3390/jem 13051450
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oswiadczam, iz méj wlasny wkiad merytoryezny w przygotowanie, przeprowadzenie i
opracowanic badan oraz przedstawienie pracy w formie publikacji stanowi: przygotowanie
zarysu pracy, interpretacja wynikow, ostateczne poprawki.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 15 %.

Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%. obejmowat on:
przygotowanie zarysu pracy, zbieranie i analize danych, interpretacje wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czg§é rozprawy doktorskiej

lek. Anny Trojnar.
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y (podpis oswiadezajacego)
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Prof. dr hab. n. med. Tadeusz Ortowski

Warszawa, 28.10.2024

Prof. dr hab. n. med. Tadeusz Orlowski
OSWIADCZENIE

1. Jako wspotautor pracy pt. ,.Sex differences in clin ico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching study” doi: 10. 1016/j.surone.2022.101873 o$wiadezam, iz méj
wiasny wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawicnie pracy w formie publikacji stanowi: przygotowanie zarysu pracy, ostateczne
poprawki. Mj udziat procentowy w przygotowaniu publikacji okreslam jako 5 %.

Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on:
przygotowanie zarysu pracy, analizg i interpretacj¢ danych, interpretacj¢ wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

2. Jako wspdtautor pracy pt. ,, The clinico-pathological characteristics of surgically treated
young women with NSCLC”, doi: 10.21037/tler-22-443 oéwiadczam, iz méj wiasny wklad
meryloryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: przygotowanie zarysu pracy, ostateczne poprawki. Méj
udzial procentowy w przygotowaniu publikacji okreslam jako 5 %.

Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on:
przygotowanie zarysu pracy, analiz¢ i interpretacj¢ danych, interpretacje wynikow,
przygotowanie manuskryptu, ostateczne poprawki.

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako czgs¢ rozprawy doktorskiej

lek. Anny Trojnar.
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prof.dr hab. med Tadeust Ortohodpis oéwiadczajacego)
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Dr hab. n. med. Dariusz Dziedzic

Warszawa, 28.10.2024
Dr hab. n. med. Dariusz Dziedzic

OSWIADCZENIE

1. Jako wspdlautor pracy pt. . Sex differences in clinico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching study” doi: 10.1016/j.suronc.2022.101873 oéwiadczam, iz mgj
wlasny wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie zarysu pracy, analiza

i interpretacja danych, interpretacja wynikow, przygotowanic manuskryptu. Moj udziat
procentowy w przygotowaniu publikacji okreslam jako 10 %.

Whkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on:
przygotowanie zarysu pracy, analiz¢ i interpretacje danych, interpretacjg wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

2. Jako wspotautor pracy pt. ,. The clinico-pathological characteristics of surgically ireated
young women with NSCLC™, doi: 10.21037/tlcr-22-443 o$wiadczam, iz moj wiasny wklad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: przygotowanie zarysu pracy, analiza i interpretacja
danych, interpretacja wynikow, przygotowanie manuskryptu. Méj udzial procentowy w
przygotowaniu publikacji okreslam jako 10%.

Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowat on:
przygotowanie zarysu pracy, analiz¢ i interpretacje danych, interpretacje wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cz¢sé rozprawy doktorskiej

%JL Mﬁ/

(podpis oswiadczajacego)

lek. Anny Trojnar,
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Dr hab. n. med. Magdalena Knetki-Wroblewska

Warszawa, 24.10.2024

dr hab. n. med. Magdalena Knetki-Wrdblewska

OSWIADCZENIE

Jako wspoélautor pracy pt ,, Lung Cancer in Women-Sociodemographic, Clinical and
Psychological Characteristics with Comparison to Men *, doi: 10.3390/jcm13051450

oswiadczam, iz mdj) wlasny wkiad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: zbieranie danych,

interpretacja wynikow, ostateczne poprawki.
Madj udzial procentowy w przygotowaniu publikacji okreslam jako 15 %.
Wklad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on:

przygotowanie zarysu pracy, zbieranie i analiz¢ danych, interpretacj¢ wynikow, przygotowanie
manuskryptu, ostateczne poprawki.

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako cz¢$¢ rozprawy doktorskiej
lek. Anny Trojnar.

(podpis oswiadczajgeego)
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Dr n. med. Marcin Cackowski

Warszawa, 28.10.2024
Dr n. med. Marcin Cackowski

OSWIADCZENIE

1. Jako wspotautor pracy pt. ,,Sex differences in clinico-pathologic characteristics and long-

term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based

propensity score-matching study” doi: 10.1016/j.suronc.2022.101873 oéwiadczam, iz méj
wiasny wklad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badari oraz
przedstawienie pracy w formie publikacji stanowi: analiza i interpretacja danych, interpretacja
wynikéw, przygotowanie manuskryptu. Méj udziat procentowy w przygotowaniu publikacji
okreslam jako 2 %. Wkiad lek. Anny Trojnar w powstawanie publikacji okre$lam jako 60%,
obejmowat on: przygotowanie zarysu pracy, analiz¢ i interpretacj¢ danych, interpretacjg
wynikéw, przygotowanie manuskryptu, ostateczne poprawki.

2. Jako wspdtautor pracy pt. ,, The clinico-pathological characteristics of surgically treated
young women with NSCLC™, doi: 10.21037/tlcr-22-443 o$wiadczam, iz méj wlasny wkiad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: analiza i interpretacja danych, interpretacji wynikow,
przygotowanie manuskryptu. M6j udzial procentowy w przygotowaniu publikacji okreslam
jako 2 %. Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowat
on: przygotowanie zarysu pracy, analizg i interpretacj¢ danych, interpretacjg wynikéw,
przygotowanie manuskryptu, ostateczne poprawki.

Jednoczeénie wyrazam zgodg na wykorzystanic w/w pracy jako cz¢$¢ rozprawy doktorskiej

lek. Anny Trojnar. M

(podpis oéwiadczajgcego)
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Dr n. med. Piotr Sobieraj

Warszawa, 28.10.2024

Dr n. med. Piotr Sobieraj
OSWIADCZENIE

1. Jako wspélautor pracy pt. ,, Lung Cancer in Women-Sociodemographic, Clinical and
Psychological Characteristics with Comparison to Men *, doi: 10.3390/jcm13051450
o$wiadczam, iz moj wiasny wklad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: analiza danych
i interpretacja wynikéw, przygotowanie manuskryptu, ostateczne poprawki.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 10 %.

Wkiad lek. Anny Trojnar w powstawanie publikacji okre§lam jako 60 %, obejmowat on:
przygotowanie zarysu pracy, zbieranie i analiz¢ danych, interpretacjg wynikow,
przygotowanie manuskryptu, ostateczne poprawki.

Jednoczesnie wyrazam zgod¢ na wykorzystanie w/w pracy jako cz¢§¢ rozprawy doktorskiej
lek. Anny Trojnar.

nodpis o$wiadczajacego)
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Mgr Katarzyna Woznica

Warszawa, 28.10.2024
Mgr Katarzyna WoZnica

OSWIADCZENIE

1. Jako wspélautor pracy pt. ,.Sex differences in clinico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching study” doi: 10.1016/).suronc.2022.101873 o§wiadczam, iz moj
whasny wklad merytoryczny w przygotowanie, przeprowadzenie 1 opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: analiza i interpretacja danych, interpretacja
wynikow, przygotowanie manuskryptu. Méj udzial procentowy w przygotowaniu publikacji
okreslam jako 10 %. Wklad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%,
obejmowal on: przygotowanie zarysu pracy. analiz¢ 1 interpretacje danych, interpretacje

wynikow, przygotowanie manuskryptu, ostateczne poprawki,

2. Jako wspélautor pracy pt. ,, The clinico-pathological characteristics of surgically treated
young women with NSCLC”, doi: 10.21037/tler-22-443 oSwiadczam, iz moj wlasny wkiad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: analiza i interpretacja danych, interpretacja wynikow,
przygotowanie manuskryptu. Moj udzial procentowy w przygotowaniu publikacji okreslam
jako S %.

Whklad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowat on:
przygotowanie zarysu pracy, analizg i interpretacj¢ danych, interpretacje wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

Jednoczeénie wyrazam zgod¢ na wykorzystanie w/w pracy jako czg$¢ rozprawy doktorskiej

lek. Anny Trojnar.

(podpis o$wiadczajacego)
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Lek. Marcin Zbytniewski

Warszawa, 28.10.2024
Lek. Marcin Zbytniewski

OSWIADCZENIE

1. Jako wspolautor pracy pt. ,, Sex differences in clinico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching study” doi: 10.1016/}.suronc.2022.101873 o$wiadczam, iz moj
wtlasny wklad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: analiza i interpretacja danych,
przygotowanie manuskryptu. Méj udzial procentowy w przygotowaniu publikacji okreslam
jako 2 %. Wklad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowat
on: przygotowanie zarysu pracy, analiz¢ i interpretacje danych, interpretacj¢ wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

2. Jako wspolautor pracy pt. .. The clinico-pathological characteristics of surgically treated
young women with NSCLC”, doi: 10.21037/tlcr-22-443 o$wiadczam, iz moj wiasny wkiad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: analiza i interpretacja danych, przygotowanie
manuskryptu. Mo6j udzial procentowy w przygotowaniu publikacji okreslam jako 2 %.
Wkiad lek. Anny Trojnar w powstawanie publikacji okre§lam jako 60%, obejmowat on:
przygotowanie zarysu pracy, analizg i interpretacj¢ danych, interpretacjg wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

Jednoczesnie wyrazam zgodg na wykorzystanie w/w pracy jako czgs¢ rozprawy doktorskie]
lek. Anny Trojnar.

(podpis o$wiadczajacego)
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Lek. Grzegorz Gryszko

Warszawa, 28.10.2024

Lek. Grzegorz Gryszko

OSWIADCZENIE

1. Jako wspolautor pracy pt. ,.Sex differences in clinico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Natiomvide population-based
propensity score-maiching study” doi: 10.1016/j.suronc.2022.101873 o$wiadczam, iz moj
wlasny wklad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: przygotowanie manuskryptu. Méj udziat
procentowy w przygotowaniu publikacji okreslam jako 2 %. Wkiad lek. Anny Trojnar w
powstawanie publikacji okre§lam jako 60%. obejmowal on: przygotowanie zarysu pracy.
analiz i interpretacje danych, interpretacje wynikow, przygotowanic manuskryptu. ostateezne

poprawki.

2. Jako wspélautor pracy pt. ., The clinico-pathological characteristics of surgically treated
young women with NSCLC™, doi: 10.21037/tlcr-22-443 oswiadczam, iz moj wlasny wklad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi: przygotowanic manuskryptu. Méj udzial procentowy w
przygotowaniu publikacji okreslam jako 2 %.

Wklad lek. Anny Trojnar w powstawanie publikacji okreslam jake 60%, obejmowat on:
przygotowanie zarysu pracy, analiz¢ i interpretacje danych, interpretacjg wynikow,

przygotowanie manuskryptu. ostateczne poprawki.

Jednocze$nie wyrazam zgodg na wykorzystanie w/w pracy jako czgs¢ rozprawy doktorskiej

lek. Anny Trojnar.
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Michat Dziedzic

Warszawa, 28102024

Michal Dzied e
OSWIADCZENIE

I Jako wspolautor pracy pt . Sex differences in clinico-pathologic characteristics and long-
term survival among 17,192 surgically treated NSCLC patients: Nationwide population-based
propensity score-matching study” doi 10.1016/) suronc.2022. 101873 oswiadczam, 1z moj
wlasny wklad merytoryczny w przygotowanie, przeprowadzenie | opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi- przygotowanie manuskryptu. Mo) udziat
procentowy w przygotowaniu publikacji okreslam jako 2 %

Wklad lek Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on
przygotowanie zarysu pracy, analiz¢ i interpretacj¢ danych, interpretacjg wynikow,

przygotowanie manuskryptu, ostateczne poprawki.

2 Jako wspolautor pracy pt. ., The clinico-pathological characteristics of surgically treated
young women with NSCLC”, doi: 10.21037/tler-22-443 o$wiadczam, iz moj wiasny wklad

merytoryezny w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie
pracy w formie publikacji stanowi’ przygotowanie manuskryptu. Mo) udzial procentowy w

przygotowaniu publikacji okreslam jako 2 %.
Wklad lek Anny Trojnar w powstawanic publikacji okreslam jako 60%, obejmowal on

przygotowanie zarysu pracy, analize i interpretacj¢ danych, interpretacje wynikow,

przygotowanie manuskryptu, ostateczne poprawki

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako cze¢s¢ rozprawy doktorskie)

\&\w\ Qu MC

(podpis oswiadczajacego)

lek Anny Trojnar
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Lek. Anna Sienkiewicz- Ulita

Warszawa, 28.10.2024

Lek. Anna Sienkiewies- Ulita

OSWIADCZENIE

1. Jako wspotautor pracy pt. Sex differences in clinico-pathologic characterisiics and long-
term survival among 17,192 surgically treated NSCLC pattents: Nationwide population-based
propensiny score-matching study™ dor; 10.1016/).surone. 2022101873 odwiadczam, 12 moj
whasny wilad meryvtoryezny w przypotowanic, przeprowadzenic i opracowanic badan oraz
proedstawienic pracy w formie publikacii stanowi: przygotowanie manuskryptu. M) udziat
procentowy w przyeotowaniu pubhikacp oksestam jako 2 %o, Wklad Ick. Anny Trojnar w
powstawanie publikacy okrestam jako 60%, obeymowal on: przygotowanic zarysu pracy,
analize 1 interpretacie danych, mterpretaciy wynikow, przygotowanic manuskryptu, ostateczne

poprawki

2 Jako wspotautor pracy pt. .. The clinico-pathological characteristics of surgically treated
young women with NSCLC™, doi: 10.21037/lcr-22-443 o$wiadezam, iz moj whasny wklad
mentonyesny w przygotowanie. przeprowadzenie 1 opracowanie badan oraz przedstawienic
pracy w formic publikacii stanowi: przygotowanic manuskryptu, Moj udzial procentowy w
przyvgotowaniu publikacyi okreslam jako 2 %.

Wkiad lek. Anny Trojnar w powstawanie publikacji okreslam jako 60%, obejmowal on:
przyeotowanie zarysu pracy. analiz¢ i interpretacig danych, interpretacjg wynikow,

przygotowanic manuskryptu, ostateczne poprawki.

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czgs¢ rozprawy doktorskie)

lek. Anny Trojnar

(podpis oswiadczajgeego)
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