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/alecenia dla pacjentow onkologicznych w zwigzku
z sytuacjg epidemiologiczng w kraju

16 marca 2020

W zwiazku z rozprzestrzenianiem sie wirusa SARS-CoV-2 oraz
majac na wzgledzie fakt, ze chorzy na nowotwory w trakcie
leczenia majg czesto obnizong odpornos¢, w szpitalach wpro-
wadzono wzmozone systemy ochrony pacjentdw i personelu
medycznego. Prosimy pacjentdw i ich rodziny o stosowanie
sie do nowych procedur.

Wedtug informacji podawanych przez Ministerstwo Zdro-
wia, najbardziej narazone na rozwiniecie ciezkiej postaci cho-
roby i zgon sg osoby starsze, a takze z obnizong odpornoscia,
ktérym towarzyszg inne choroby, w szczegdlnosci przewlekte.
Dotyczy to rowniez pacjentdw onkologicznych.

W przypadku podejrzenia zakazenia wirusem SARS-CoV-2
wszystkim osobom zaleca sie pilny kontakt pod numerem
telefonu — 800 190 590 - infolinia Narodowego Funduszu
Zdrowia dotyczaca postepowania w sytuacji podejrzenia za-
kazenia koronawirusem.

Wszystkich pacjentow prosimy o stosowanie sie do zalecer
0gdlnych Ministra Zdrowia.

Pacjenci onkologiczni leczeni w trybie

szpitalnym

1. Szpitale wprowadzity catkowity zakaz odwiedzin pacjen-
téw onkologicznych. Zakaz obowiazuje do odwotania.

2. Pacjenci hospitalizowani majg bezwzgledny zakaz opusz-
czania szpitali, gdyz przebywajac poza szpitalem moga
zarazi¢ sie wirusem. Dotyczy to réwniez spotkan z rodzina.

3. Personel medyczny dokfada wszelkich starar, aby pacjenci
przebywajacy na oddziatach byli bezpieczni.

Pacjenci leczeniu w trybie ambulatoryjnym/

wizyty kontrolne

1. Pacjent przed wizyta w centrum onkologii powinien zmie-
rzy¢ sobie temperature. Jesli wynik pomiaru bedzie rowny
38 stopni C lub wyzszy, wystepuja objawy, takie jak: kaszel,
dusznos¢ oraz pacjent znajduje sie w grupie ryzyka (pobyt
w okresie ostatnich 14 dni w rejonie aktywnej transmisji
koronawirusa SARS-CoV-2 lub kontakt z osobg zakazong)

— NIE POWINIEN PRZYCHODZIC DO CENTRUM ONKOLO-
Gll, poniewaz stanowi potencjalne zagrozenie dla innych
pacjentow przebywajacych w szpitalu.

2. Pacjent, jesli to mozliwe, powinien przyjechac¢ do szpitala
sam lub w towarzystwie maksymalnie jednej osoby. Szpi-
tale prosza o ograniczenie przychodzenia do szpitala z oso-
bami towarzyszacymi — nie dotyczy to pacjentow, ktérzy
potrzebuja wsparcia opiekuna. Osoba towarzyszaca musi
byc¢ zdrowa — jej rowniez zostanie zmierzona temperatura
i zebrany wywiad medyczny.

3. Wejscia do szpitali onkologicznych mogg by¢ ograniczone
—w celu minimalizowania ryzyka szpitale zamykaja wejscia
do szpitali, pozostawiajac tylko specjalne sluzy. Prosimy
o stosowanie do informacji na drzwiach szpitali.

4. Ponadto, niektore szpitale moga wprowadzi¢ zmiany w wi-
zytach kontrolnych — zalecamy, aby zadzwonic¢ wczesniej
do szpitala i zapytac, czy planowana wizyta jest aktualna.
Jesli wizyta nie zostata odwotana — prosimy stosowac sie
do ww. procedur bezpieczenstwa.

5. Pacjenci proszeni s3 o przychodzenie na wyznaczong
godzine, ktérg majg Panstwo w karcie pacjenta. Nie ma
potrzeby by przychodzili Panstwo wczesniej i narazali sie
na ryzyko infekgji.

Apelujemy o odpowiedzialnos¢ i zrozumienie.

Informacje o zmianach w organizacji pracy
centréw onkologii, dostepne sa na stronach
internetowych placéwek:
Narodowy Instytut Onkologii — Panstwowy Instytut Ba-
dawczy w Warszawie
Narodowy Instytut Onkologii — Panstwowy Instytut Ba-
dawczy oddziat w Krakowie
Narodowy Instytut Onkologii — Panstwowy Instytut Ba-
dawczy oddziat w Gliwicach
Wojskowy Instytut Medyczny w Warszawie
Instytut Gruzlicy i Chorob Ptuc w Warszawie
Zachodniopomorskie Centrum Onkologii
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https://www.gov.pl/web/zdrowie/co-musisz-wiedziec-o-koronawirusie
https://www.gov.pl/web/zdrowie/co-musisz-wiedziec-o-koronawirusie
https://www.pib-nio.pl/
https://www.pib-nio.pl/
http://www.onkologia.krakow.pl/
http://www.onkologia.krakow.pl/
https://www.io.gliwice.pl/node/43
https://www.io.gliwice.pl/node/43
https://wim.mil.pl/
http://www.igichp.edu.pl/
https://onkologia.szczecin.pl/
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Swietokrzyskie Centrum Onkologii SP ZOZ w Kielcach
Wielkopolskie Centrum Onkologii w Poznaniu
Wojewddzkie Wielospecjalistyczne Centrum Onkologii
i Traumatologii im. M. Kopernika w todzi

Samodzielny Publiczny ZOZ MSW zWarmirisko-Mazurskim
Centrum Onkologii w Olsztynie

Kliniczny Szpital Wojewddzki nr 1 im. Fryderyka Chopina
w Rzeszowie

Szpital Specjalistyczny w Brzozowie

Dolnoslaskie Centrum Onkologii we Wroctawiu

Centrum Onkologii w Bydgoszczy

Uniwersyteckie Centrum Kliniczne w Gdansku

Szpitale Pomorskie Sp.z 0.0. w Gdyni

Beskidzkie Centrum Onkologii Szpital Miejskiim. Jana Paw-
fa Il w Bielsku-Biatej

Szpital Uniwersytecki im. Karola Marcinkowskiego w Zie-
lonej Gorze

Biatostockie Centrum Onkologii im. Marii Sktodowskiej-
-Curie

SP ZOZ Opolskie Centrum Onkologii w Opolu

Centrum Onkologii Ziemi Lubelskiej w Lublinie

Zalecenia zostaty opracowane na podstawie procedur wdro-

zonych w specjalistycznych szpitalach onkologicznych.


https://www.szpitalepomorskie.eu/
https://www.onkologia.bielsko.pl/
https://www.onkologia.bielsko.pl/
http://www.szpital.zgora.pl/
http://www.szpital.zgora.pl/
https://www.onkologia.bialystok.pl/
https://www.onkologia.bialystok.pl/
http://nowa.onkologia.opole.pl/
https://cozl.eu/
https://www.onkol.kielce.pl/
https://wco.pl/
https://roo.kopernik.lodz.pl/
https://roo.kopernik.lodz.pl/
https://poliklinika.net/
https://poliklinika.net/
http://www.szpital.rzeszow.pl/
http://www.szpital.rzeszow.pl/
http://www.szpital-brzozow.pl/
https://www.dco.com.pl/
http://www.co.bydgoszcz.pl/
https://uck.pl/
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/alecenia Polskiego Towarzystwa Onkologicznego
i Polskiego Towarzystwa Chirurgii Onkologicznej w sprawie
postepowania z pacjentami onkologicznymi

18 marca 2020

W zwigzku z sytuacjg epidemiologiczng w kraju, Polskie To-
warzystwo Onkologiczne zaleca wszystkim podmiotom me-
dycznym zajmujacym sie leczeniem onkologicznym wdrozenie
procedur bezpieczenstwa majacych na celu ochrone przed
zarazeniem wirusem SARS-CoV-2 pacjentdw oraz personelu
medycznego.

Przypominamy, ze choroby nowotworowe nadal pozostaja
drugg najczestsza przyczyna zgondw w Polsce. Smiertelnoé¢
w tej grupie chorych jest jedna z najwyzszych, dlatego opieka
nad pacjentami onkologicznymi powinna by¢ bezwzglednie
kontynuowana. Sytuacja epidemiologiczna nie powinna byc
przestankg do catkowitego wstrzymania przyjec¢ pacjentdw
onkologicznych. Kazdy pacjent ma prawo do kontynuowania
terapii przeciwnowotworowej. Dotyczy to rowniez pacjentow z
podejrzeniem nowotworu —oni rowniez nie powinni pozostac
bez opieki. Obecnie najwyzszym priorytetem jest zachowanie
bezpieczenstwa i prawidtowosci leczenia wielospecjalistycz-
nego radykalnego leczenia chorych na nowotwory nad czym
pracuja rzesze lekarzy onkologdw w catym kraju.

Przypominamy réwniez o zaleceniach ogélnych dla
pacjentow onkologicznych w zwiazku z sytuacja epi-
demiologiczna w kraju. Prosimy o bezwzgledne stoso-
wanie sie do zaostrzonych procedur bezpieczenstwa:

Szpitale wprowadzity catkowity zakaz odwiedzin pacjen-

téw onkologicznych. Zakaz obowigzuje do odwotania.

Pacjenci hospitalizowani majg bezwzgledny zakaz opusz-

czania szpitali, gdyz przebywajac poza szpitalem mogg

zarazic sie wirusem. Dotyczy to rowniez spotkan z rodzing.

Prosimy o ograniczenie wizyt w szpitalach onkologicznych

wylacznie do umodwionych wizyt, uprzednio zatwierdzo-

nych przez szpital.

Przy wejsciu do szpitali onkologicznych prosimy o zacho-

wanie bezpiecznej odlegtosci od innych oséb i stosowanie

sie do polecen personelu medycznego.

Pacjent przed wizyta w centrum onkologii powinien zmie-
rzy¢ sobie temperature. Jesli wynik pomiaru bedzie rowny
38 stopni C lub wyzszy, wystepuja objawy, takie jak: kaszel,
dusznos¢ oraz pacjent znajduje sie w grupie ryzyka (pobyt
w okresie ostatnich 14 dni w rejonie aktywnej transmisji
koronawirusa SARS-CoV-2 lub kontakt z osobg zakazo-
ng) — NIE POWINIEN PRZYCHODZIC DO SZPITALA ONKO-
LOGICZNEGO, poniewaz stanowi potencjalne zagrozenie
dla innych pacjentéw przebywajgcych w szpitali.

W przypadku podejrzenia zarazenia wirusem SARS-CoV-2
nalezy zadzwonic¢ na specjalng infolinie NFZ: 800 190 590.

Organizacja opieki onkologicznej w sytuacji
epidemii

Ze wzgledu na duze ryzyko zarazenia wirusem SARS-CoV-2
w obecnej sytuacji nalezy dazy¢ do skoordynowania opieki
onkologicznej w wojewddztwach oraz sprawnej komunikadji.
Nadmierne rozproszenie opieki onkologicznej spowodowa-
fo powstanie duzego chaosu informacyjnego i niemoznosc
sprawnej pomocy niektérym pacjentom, ktérzy z dnia na dziert
zostali pozbawieni mozliwosci leczenia. W kazdym wojewddz-
twie powinnazosta¢ powotana jedna jednostka, w ktérej pacjent
bedzie mdgt uzyskac wszystkie niezbedne informacje. Jednostka
ta powinna wesprzec pacjenta w zorganizowaniu i przeprowa-
dzeniu przez sciezke leczenia w danym wojewddztwie. Opieka
onkologiczna powinna by¢ skoncentrowana w tych osrodkach
onkologicznych, ktére wdrozyty procedury bezpieczenstwa.

Potrzebna krew dla pacjentéw onkologicznych
Apelujemy, aby pamieta¢ o koniecznosci zapewnienia krwi
i produktéw krwiopochodnych dla chorych operowanych
z powodu nowotwordw. Narodowe Centrum Krwiodawstwa
apeluje o oddawanie krwi — do tego apelu przytaczaja sie
chirurdzy onkologiczni i inni onkolodzy!

39
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Rekomendowane kanaty komunikacji

z pacjentami

Uwaga! Ze wzgledu na wyjatkowa sytuacje Polskie Towarzy-

stwo Onkologiczne otrzymato od Prezesa Urzedu Ochrony Da-

nych Osobowych o$wiadczenie o tym, ze przepisy o ochronie
danych osobowych nie moga by¢ stawiane jako przeszkoda

w realizacji dziatart w zwigzku z walka z koronawirusem.

1. ONKO-INFOLINIA w kazdym wojewoddztwie — w woje-
wodztwach, w ktérych odbywa sie pilotaz sieci onkologicz-
nej (dolnoslaskie, Swietokrzyskie, podlaskie) te role petnig
wojewddzkie osrodki koordynujace. Jest to najczesciej
wybierany przez pacjentow kanat komunikacji. Powinien
by¢ uruchomiony w kazdym wojewddztwie i obstugiwany
przez osoby znajace strukture opieki onkologicznej w da-
nym wojewddztwie (znajomos¢ wszystkich podmiotéw
zajmujacych sie leczeniem onkologicznym, znajomosc
zasad systemu opieki zdrowotnej, itp.). Ze wzgledu na
duze obcigzenie konsultantow nalezy uruchomic tez al-
ternatywne kanaty komunikacji.

Kontakt SMS - wykorzystanie istniejacych bramek SMS.

Kontakt E-MAIL - wykorzystanie istniejgcych, sprawdzo-

nych adreséw mailowych.

4. Kontrakt za posrednictwem platform internetowych
- wykorzystanie istniejacych szpitalnych platform do ko-
munikacji z pacjentami.

5. Telekonsultacja - w przypadku podejrzenia jakiego-
kolwiek ryzyka zakazenia zaleca sie przeprowadzenie te-
lekonsultacji.

Uwaga! Infolinie i bramki SMS sg bardzo przetadowane
co wymagac bedzie dtuzszego czasu na wygenerowanie
odpowiedzi. Jednak s3 to obecnie najbezpieczniejsze formy
komunikacji. Prosimy pacjentéw o cierpliwosc i wyrozumiatose.

Rekomendowane postepowanie z pacjentami
onkologicznymi

1.1. Pacjenci rozpoczynajacy terapie
onkologiczna - z karta DiLO

Pacjenci z podejrzeniem nowotworu z wystawiong karta DiLO,
ktorzy chca umowic sie na wizyte, powinni skorzystac z kontak-
tu telefonicznego lub za posrednictwem innych dostepnych
w danym szpitalu kanatéw komunikacji (SMS, wewnetrzny
system informatyczny dla pacjentéw). Szpital po ustaleniu
terminu wizyty powinien skontaktowac sie z pacjentem.

40

1.2. Pacjenci rozpoczynajacy terapie
onkologiczng - bez karty DiLO

W przypadku, gdy pacjent ma podejrzenie nowotworu, ale
nie ma karty DiLO, istnieje mozliwo$¢ zdalnego wystawienia
karty przez lekarza POZ/AQS lub punkt rejestracji w szpitalu
onkologicznym. Pacjent musi jedynie zna¢ NUMER tej karty.
Numer karty nalezy poda¢ przy umawianiu sie na pierwsza
wizyte w poradni onkologicznej.

1.3. Pacjenci w trakcie terapii onkologicznej
Koordynator leczenia powinien pozosta¢ z pacjentem w statym
kontakcie telefoniczym/SMS-owym/mailowym w zakresie:
umawiania wizyt i terminéw konsultacji,
odbierania i informowania o wynikach pacjenta,
ustalenia termindw konsyliow,
wyjasnienie biezacych problemow —informacje celowane.
Zaleca sie odbiér wynikéw badan on-line lub w specjalnie
do tego przeznaczonych punktach.

1.4. Pacjenci po zakonczonym leczeniu (1-5 lat)
Zaleca sie uprzedni kontakt telefoniczny/mailowy.

Schemat badan kontrolnych powinien by¢ zgodny z usta-
long $ciezke terapeutyczna i ustalonymi terminami.

Umowione wizyty kontrolne tylko po wykluczeniu ryzyka.
Pacjent powinien poddac¢ sie procedurom epidemiologicznym
/ przejsc przez sluze (wydzielone wejscia do szpitali/kontenery
lub namioty przed szpitalami).

W przypadku podejrzenia jakiegokolwiek ryzyka zaleca
sie telekonsultacje.

1.5. Pacjenci po zakonczonym leczeniu (powyzej
5 lat)
Zaleca sie kontakt telefoniczny i mailowy.

Przy kontakcie osobistym w rejestracji pacjent powinien
poddac sie procedurom epidemiologicznym/ i przejs¢ przez
Sluze.

Badania kontrolne w dtuzszym okresie po zakonczeniu
leczenia nowotworéw w chwili obecnej powinny by¢ reali-
zowane poza osrodkami onkologicznymi i/lub ewentualnie
w formie telekonsultacji.
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Stanowisko Polskiego Towarzystwa Chirurgii Onkologicznej
W sprawie postepowania u chorych na nowotwory
wymagajgcych leczenia chirurgicznego w okresie
zagrozenia epidemiologicznego

25 marca 2020

Zarzad Polskiego Towarzystwa Chirurgii Onkologicznej zdecy-
dowanie wzywa do scistego przestrzegania wprowadzanych
regulacji prawnych dotyczacych funkcjonowania catego kraju
w okresie stanu epidemicznego oraz zasad opracowanych
przezWorld Health Organization i Ministerstwo Zdrowia (www.
mz.gov.pl). Powinnoscia lekarzy jest m.in. wskazywanie wiasci-
wych zachowan w sytuacji zagrozenia zdrowia publicznego.

Jednocze$nie Zarzad PTChO wzywa chirurgdw onkologow
do stosowania srodkéw ochrony osobistej zgodnie z zale-
ceniami szpitali i troski o wiasne zdrowie, bowiem zdrowie
lekarzy jest niezbednym warunkiem, aby mogli oni pomagac
pacjentom.

Polskie Towarzystwo Chirurgii Onkologicznej apeluje do
wszystkich chirurgdw zajmujacych sie leczeniem chorych na
nowotwory o zapoznanie sie z rekomendacjami Polskiego To-
warzystwa Onkologicznego i Polskiego Towarzystwa Chirurgii
Onkologicznej, ktore sg dostepne m.in. na stronach obu Towa-
rzystw (www.ptomed.pl; www.ptcho.pl). Apelujemy takze, aby
wszyscy chirurdzy onkologiczni zapoznali sie ze stanowiskiem
Polskiego Towarzystwa Onkologii Klinicznej, dostepnym na
stronie www.ptok.pl oraz udostepnionymi przez Polska Lige
Walki z Rakiem zaleceniami wtoskich towarzystw onkologicz-
nych (www.ligawalkizrakiem.pl).

Odnosnie do chirurgicznego postepowania terapeu-
tycznego, podkreslamy, iz utrzymanie ciggtosci wielo-
specjalistycznego leczenia chorych na nowotwory jest
kluczowe dla efektu terapii, z tego powodu utrzyma-
nie normalnej pracy oddziatéw chirurgii onkologicznej
winno by¢ priorytetem dla wladz. Apelujemy do witadz
szpitali, aby w trudnym okresie umozliwi¢ chorym na nowo-
twory mozliwos¢ prawidtowej diagnostyki i leczenia zintencja
radykalnosci.

W szczegolnosci rekomendujemy, aby:

We wszystkich przypadkach, w ktérych jest to mozliwe,
ograniczac czas trwania pobytu w szpitalu — skrécenie
czasu ekspozycji zmniejsza ryzyko transmisji zakazenia.
Nalezy utrzymac wewnatrzszpitalne procedury ERAS lub
podobne, bowiem pozwalaja one na szybka mobilizacje

i wypisane chorego.

Nalezy chorym w trakcie diagnostyki, leczonym oraz wy-

pisywanym umozliwi¢ fatwy i pewny telefoniczny cato-

dobowy kontakt z lekarzem prowadzacym lub lekarzem
dyzurnym danego oddziatu (np. numer telefonu do dyzurki
lekarskiej).

Wszystkie wizyty pooperacyjne powinny odbywac sie

w formie teleporady, z wyjatkiem oczywistych sytuacji,

w ktérych wizyta w poradni jest nieunikniona (np. usu-

niecie szwoéw czy drendw).

Nalezy zabroni¢ zgtaszania sie chorym bezposrednio na

oddziat chirurgii onkologicznej celem zasiegniecia pora-

dy, odebrania dokumentagji itp.; dopuszczalne s jedynie
wizyty w poradni w przypadkach, w ktérych jest taka bez-
wzgledna koniecznosc.

Nalezy odwofta¢ wszystkie wizyty kontrolne do czasu przy-

wrdcenia normalnej pracy szpitali (z wyjatkiem chorych,

u ktérych w czasie teleporady podjeto podejrzenie nawro-

tu lub rozwiniecia sie powiktania po leczeniu); nalezy takze

odroczy¢ wizyty zwigzane z badaniami przesiewowymi.

Nalezy umozliwi¢ normalng diagnostyke i leczenie cho-

rym z podejrzeniem lub potwierdzeniem nowotworu

ztosliwego.

Jednoczes$nie Polskie Towarzystwo Chirurgii Onkologicznej
rekomenduje okresowe zapoznawanie sie ze strong interne-
towg amerykanskiego Society of Surgical Oncology (www.
surgonc.org), na ktérej regularnie aktualizowane sg swoiste
narzadowo rekomendacje dotyczace mozliwosci odroczenia
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leczenia poszczegodlnych typdw nowotwordw i wiasciwego
doboru pacjentéw w przypadku wystapienia ograniczen w do-
stepnosci do leczenia operacyjnego. Zalecenia te opracowano
w taki sposob, aby ustalone priorytety leczenia nie powodo-
waly rzeczywistych negatywnych skutkéw zdrowotnych dla
wszystkich pacjentéw.

Wojciech Wysocki (Prezes) oraz Cztonkowie Zarzqdu Polskiego
Towarzystwa Chirurgii Onkologicznej: Jozef Ktadny, Dawid Mu-
rawa, Piotr Rutkowski, Zbigniew |. Nowecki, Arkadiusz Jeziorski,
Michat Jankowski, Jacek Kargul, Andrzej Kurylcio, Piotr Richter,
Andrzej Rutkowski, Wojciech Zegarski
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Wstep

Pandemia SARS-CoV-2 stata sie faktem i z dnia na dzierh odno-
towuje sie w Europie rosnagca liczbe oséb zarazonych i zmartych
z powodu COVID-19. Gwattownie narastajgce obcigzenie sys-
temow opieki zdrowotnej moze sie w niedtugim czasie oka-
za¢ niemozliwym do udZwigniecia nawet dla tych najlepiej
zorganizowanych i finansowanych. Nie ulega watpliwosci, ze
w Polsce — podobnie jak we wszystkich krajach — istnieje wiele
niewiadomych dotyczacych zaréwno czasu trwania pandemii,
dynamiki przyrostu liczby chorych wymagajgcych hospitalizacji
lub intensywnej terapii, jak i mozliwosci organizacyjnego zabez-
pieczenia gwattownie rosnacych potrzeb opieki zdrowotnej. W
ostatnich dniach wiele szpitali w naszym kraju zostato zamienio-
nych w takzwane jednoimienne szpitale zakazne, co spowodo-
wato de facto ich zamkniecie dla chorych zinnymi chorobami niz
COVID-19. W licznych szpitalach odwotano planowe przyjecia
i zawieszono funkcjonowanie poradni z powodu ograniczonej
liczby personelu. W przypadku wielu chorob opdznienie dia-
gnostyki lub leczenia nie ma istotnego wptywu na rokowanie
chorych, jednak nie dotyczy to chorych onkologicznych, ktorzy
wymagajg przeciwnowotworowego leczenia systemowego.
W ostatnich dniach pojawity sie doniesienia medialne o za-
mykaniu oddziatéw onkologii klinicznej w przeksztatcanych
szpitalach lub przerywaniu leczenia systemowego z powodu

panujacej pandemii. Dla wielu chorych takie postepowanie
moze by¢ réwnoznaczne z odebraniem szans na wyleczenie
czy z gwattownym pogorszeniem rokowania. W zwigzku z po-
wyzszym oraz w odpowiedzi na wiele pojawiajacych sie pytan
dotyczacych zasad postepowania z chorymi poddawanymi
przeciwnowotworowemu leczeniu systemowemu w aktualnej
sytuacji zagrozenia epidemicznego, Polskie Towarzystwo Onko-
logii Klinicznej (PTOK) przygotowato niniejsze stanowisko. Pra-
gniemy jednoczes$nie zaznaczy¢, ze nie dotyczy ono pacjentéw
onkohematologicznych oraz pediatrycznych.

COVID-19 u dorostych chorych na lite nowotwory
zlosliwe

Do powszechnej wiedzy nalezy juz fakt, ze populacjg naj-
bardziej narazong na powikfania i smier¢ w wyniku zaraze-
nia SARS-CoV-2 sg osoby w podesztym wieku z chorobami
wspdtistniejagcymi [1]. Poniewaz wiekszos¢ (>60%) przypadkow
nowotwordéw rozpoznaje sie po 65. roku zycia, a w Polsce
obecnie zyje okoto miliona 0séb z rozpoznaniem choroby
nowotworowej (w tym duza grupa jest w trakcie aktywnego
leczenia), nie ulega watpliwosci, ze jest to populacja szcze-
golnego ryzyka. Dostepne informacje dotyczace przebiegu
COVID-19 u chorych na nowotwory sg bardzo ograniczone
i dotycza jedynie 18 przypadkéw [2]. Liang i wsp. [2] przeanali
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zowali dane 1590 chorych na COVID-19 — w ocenianej grupie
18 (19) miato wywiad choroby nowotworowej i odsetek ten
byt ponad 3-krotnie wyzszy niz wskaznik w ogdlnej popu-
lacji chinskiej (0,29%). Wiekszos¢ chorych objetych analizg
stanowity osoby poddane obserwacji po zakoriczonym le-
czeniu przeciwnowotworowym, natomiast 6 chorych byto
poddawanych aktywnemu leczeniu systemowemu (2 — le-
czeniu celowanemu w raku ptuca, 2 — chemioterapii w raku
ptuca, 1 — immunoterapii w raku jasnokomaérkowym nerki,
1 — uzupetniajgcemu leczeniu systemowemu w raku piersi
bez sprecyzowania rodzaju). Powazne powikfania zwigzane
z COVID-19 obserwowano zdecydowanie czesciej w grupie
chorych na nowotwory niz w ogolnej populacji (39% vs. 8%),
jednak chorzy na nowotwory byli starsi (Srednia wieku — 63,1
vs. 48,7 lat) i czesciej byli palaczami (22% vs. 79%). W przypadku
chorych na raka ptuca, ktérych w ciggu miesigca przed roz-
poznaniem COVID-19 poddano chemioterapii lub leczeniu
chirurgicznemu, powazne powikfania wystepowaty czesciej
niz u oséb pozostajacych w wieloletniej obserwacji (odpo-
wiednio - 75% vs. 43%). W modelu regresji logistycznej wyka-
zano, ze ryzyko wystapienia powaznych powiktart COVID-19
byto wieksze dla 0séb z wywiadem onkologicznym [iloraz
szans (odds ratio — OR) = 5,39] niz z przewlekig obturacyjng
choroba ptuc (OR = 3,39), cukrzyca (OR = 2,2) i nadcisnieniem
tetniczym (OR = 1,87). Z punktu widzenia onkologii klinicznej
wazng obserwacja jest brak powaznych powikfan u wiekszosci
analizowanych chorych z rozpoznaniem COVID-19 w trakcie
prowadzenia przeciwnowotworowego leczenia systemowego
- nie obserwowano ich ani u jedynej chorej (52 lata) leczonej z
powodu raka piersi, ani u 3 chorych leczonych z powodu raka
ptuca (chorzy w wieku 55 i 58 lat poddawani leczeniu celo-
wanemu; 47-letni chory poddawany chemioterapii). Powazne
powikfania obserwowano u 63-letniego chorego otrzymu-
jacego paliatywnga chemioterapie z powodu raka ptuca i, co
moze byc¢ zaskakujace, u 58-letniego chorego poddawanego
immunoterapii z powodu raka jasnokomaérkowego nerki [2].

Niewielka liczebnos¢ analizowanej populacji nie pozwala
wyciagnac definitywnych wnioskéw dotyczacych zasad poste-
powania u chorych z rozpoznaniem choroby nowotworowe;j
w kontekscie ryzyka zarazenia SARS-CoV-2. Nie ulega jednak
watpliwosci, ze wiek chorych, choroby wspétistniejgce oraz
leczenie przeciwnowotworowe moga zwiekszac ryzyko wy-
stapienia ciezkich powiktan i $mierci w przebiegu COVID-19.

W zwigzku z powyzszym, w zaleznosci od stanu ogdlnego
chorego, charakteru planowanego lub prowadzonego juz
leczenia przeciwnowotworowego oraz stanu zaawansowania
choroby, nalezy réznicowac zasady postepowania w okresie
pandemii SARS-CoV-2.

Zalecenia dotyczace systemowego leczenia
onkologicznego

Leczenie systemowe chorych z rozpoznaniem choroby no-
wotworowej moze mie¢ charakter radykalny (leczenie przed-
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operacyjne lub pooperacyjne, samodzielna chemioterapia
w przypadku nowotwordéw chemiowyleczalnych, chemio-
terapia w skojarzeniu z napromienianiem) lub paliatywny.
Autorzy uwazaja, ze nalezy bezwzglednie dazy¢ do utrzy-
mania rekomendowanej intensywnosci leczenia o zatozeniu
radykalnym. Kazdorazowo, w przypadku braku mozliwosci
kontynuacji stosowanego juz leczenia systemowego o zato-
zeniu radykalnym, chory musi by¢ w trybie pilnym przekaza-
ny do innego, funkcjonujgcego osrodka onkologii klinicznej
w danym wojewddztwie w celu kontynuacji leczenia. Spisami
takich osrodkéw dysponujg wojewddzcy konsultanci do spraw
onkologii klinicznej.

Leczenie przedoperacyjne

Decyzja o rozpoczeciu leczenia przedoperacyjnego, podejmo-
wana w ramach konsylium wielodyscyplinarnego, uwzglednia
kazdorazowo planowany termin przeprowadzenia zabiegu
operacyjnego. W przypadku chorych na raka piersi, gdy celem
leczenia przedoperacyjnego ma by¢ przeprowadzenie zabie-
gu oszczedzajacego (szczegdlnie u chorych po menopauzie
[3]), mozna rozwazy¢ kilkutygodniowe odroczenie rozpocze-
cia chemioterapii przedoperacyjnej. U chorych pierwotnie
operacyjnych, u ktérych chemioterapia przedoperacyjna nie
ma udowodnionego wptywu na poprawe rokowania, nale-
7y w pierwszej kolejnosci przeprowadzi¢ zabieg operacyjny,
a nastepnie zastosowac systemowe leczenie uzupetniajace.
Z kolei u wszystkich chorych ze znacznym miejscowym za-
awansowaniem choroby, gdy celem leczenia neoadiuwanto-
wego jest osiggniecie mozliwosci przeprowadzenia zabiegu
chirurgicznego lub radykalnej radioterapii, postepowanie po-
winno by¢ rozpoczete bez zbednej zwtoki. U chorych w trakcie
chemioterapii przedoperacyjnej, w przypadku spodziewane-
go znacznego (wielotygodniowego) opdznienia momentu
przeprowadzenia zabiegu operacyjnego, nalezy rozwazyc
podanie 1-2 dodatkowych cykli chemioterapii wedtug ostat-
nio stosowanego schematu. Nalezy przy tym upewni¢ sie,
Ze nie wystepuja bezwzgledne przeciwwskazania do konty-
nuowania chemioterapii (dotychczasowa tolerancja, kumu-
lacyjna toksycznosc). W przypadku watpliwosci zwigzanych
z ewentualnym,przedtuzeniem”leczenia przedoperacyjnego
istnieje mozliwosc¢ konsultacji z zespotem konsultantéw Kliniki
Onkologii Uniwersytetu Jagielloriskiego — Collegium Medicum
w Krakowie (chemioterapia@su.krakow.pl).

Leczenie pooperacyjne

Rozpoczecie systemowego leczenia uzupetniajgcego moze
by¢ w wiekszosci przypadkéw odroczone i podjete w okresie
do 3 miesiecy od zabiegu. Wyjatkiem sg tutaj chorzy nalezacy
do grupy bardzo wysokiego ryzyka nawrotu (np.znaczne miej-
scowe zaawansowanie, potrojnie ujemny rak piersi). W uzasad-
nionych sytuacjach klinicznych leczenie uzupetniajace moze
by¢ zastgpione $cistg obserwacja. W przypadku chorych na
hormonozaleznego raka piersi [szczegdlnie z niskim stopniem



ztosdliwosci (G1) i/lub niskim indeksem proliferacyjnym (Ki67
< 30%)], u ktérych potencjalna korzys¢ z chemioterapii moze
by¢ niewielka, nalezy rozwazy¢ samodzielng hormonoterapie
uzupetniajaca. W przypadku watpliwosci odnosnie mozliwosci/
zasadnosci rezygnadji z uzupetniajacej chemioterapii istnieje
mozliwos¢ konsultacji chorych z zespotem konsultujacym
Kliniki Onkologii Uniwersytetu Jagielloriskiego — Collegium
Medicum w Krakowie (chemioterapia@su.krakow.pl).

Leczenie o zatozeniu paliatywnym
W odréznieniu od leczenia o zatozeniu radykalnym, paliatywne
leczenie systemowe, szczegdlnie na etapie pdzniejszych linii,
jest — w wielu przypadkach — postepowaniem o mniejszej sile
dowoddw naukowych uzyskanych w ramach duzych badan
klinicznych zrandomizacja lub metaanaliz. Jest to postepowanie
oparte przede wszystkim na dostepnych i aktywnych w danym
wskazaniu lekach cytotoksycznych stosowanych samodzielnie lub
w schematach skojarzonych. W wiekszosci przypadkéw sposéb
prowadzenia dtugotrwatego, wieloetapowego leczenia palia-
tywnego jest konsekwencja dostepnych danych literaturowych
o relatywnie niskiej wiarygodnosci naukowej oraz doswiadczen
wiasnych poszczegdlnych osrodkéw onkologicznych. Z uwagina
nieokreslony czas i zasieg pandemii SARS-CoV-2 nie ma obecnie
zadnych mozliwosci przewidywania, jak dtugo konieczne be-
dzie wdrazanie wyjatkowych zasad postepowania w przypadku
chorych onkologicznych. W tym kontekscie najwiecej pytan do-
tyczacych optymalnego postepowania pojawia sie w przypadku
chorych wymagajacych przewlektego leczenia przeciwnowo-
tworowego. Nie ulega watpliwosci, ze dtugotrwate wstrzymanie
systemowego leczenia zwieksza ryzyko progresji choroby, ktorej
konsekwencja moze by¢ znaczace pogorszenie stanu sprawnosci i
wydolnoscinarzadowej chorych. Nalezy zatem miec swiadomos¢,
ze dtugotrwate pogorszenie opieki onkologicznej nad chorymi
w czasie pandemii moze znaczaco, w stopniu niedajacym sie
w obecnej chwili przewidzie¢, pogorszy¢ ich rokowanie.

W zwigzku z powyzszym, stanowisko PTOK dotycza-
ce modyfikacji leczenia paliatywnego, w sytuacji catko-

witej niepewnosci co do skalii czasu trwania zagrozenia
epidemicznego, stanowi probe znalezienia optymalnych
rozwigzan, pozwalajacych w wielomiesiecznej perspek-
tywie zapewni¢ maksymalne, mozliwe do uzyskania
bezpieczenstwo chorego i kontrole choroby.
Proponujemy ponizsze rozwigzania:
chorzy bezobjawowi, z dobra kontrolg choroby oraz bez

zagrozenia ,kryza" narzagdowa — nalezy rozwazy¢ mozli-

wos¢ przerwania (,wakacje terapeutyczne”), zredukowania
intensywnosci terapii (wydtuzenie odstepdw pomiedzy
kursami o 50-100%) lub wdrozenia leczenia systemowego
z wykorzystaniem dostepnych lekoéw doustnych (w tym
stosowanych metronomicznie);

chorzy z gteboka remisjg choroby w trakcie leczenia pod-
trzymujacego — nalezy rozwazy¢ okresowe przerwanie

leczenia;

chorzy wymagajacy utrzymania ciggtego leczenia syste-

mowego (zagrozenie, kryza"narzadowa, objawy, niedawno

rozpoczete leczenie)

- otrzymujacy chemioterapie oparta na schematach
stosowanych w odstepach 3-tygodniowych — nalezy
kontynuowac leczenie wybranym schematem,

- otrzymujacy schematy cotygodniowe — rekomenduje
sie modyfikacje schematu do schematow 2- lub 3-ty-
godniowych (zwiekszenie dawki leku) lub modyfikacje
do schematu 2-lekowego stosowanego co 2-3 tygo-
dnie. Przyktady modyfikacji schematéw cotygodnio-
wych zostaty przedstawione w tabeli I.

W przypadku watpliwosci w kwestii mozliwosci modyfika-
¢ji dawkowania mozliwy jest kontakt z zespotem konsultuja-
cym Kliniki Onkologii Uniwersytetu Jagielloriskiego — Collegium
Medicum w Krakowie (chemioterapia@su.krakow.pl).

Gorqczka neutropeniczna w przebiegu leczenia
przeciwnowotworowego

Z uwagi na fakt, ze objawowa infekcja SARS-CoV-2 przebiega
z wysoka goraczka, bez wykonania badan diagnostycznych

Tabela I. Przyktadowe modyfikacje schematéw chemioterapii w leczeniu paliatywnym

N Proponowana modyfikacja

Paklitaksel 80 mg/m? co tydzien Paklitaksel 120 mg/m? co 2 tygodnie [4]

Gemcytabina 1000 mg/m?d. 1, 8.co 21 dni
Gemcytabina 1000 mg/m?d. 1., 8.,15. co 28 dni

Gemcytabina 1250 mg/m? co 2 tygodnie
Przy problemie we wczesniejszym utrzymaniu dawkowania z powodu
toksycznosci - gemcytabina 1000 mg/m? co 2 tygodnie

Cisplatyna 50 mg/m? co 2 tygodnie
Cisplatyna 75 mg/m? co 3 tygodnie

Cisplatyna 25-30 mg/m? co tydzien

Cisplatyna 25 mg/m? + gemcytabina 1000 mg/m?d. 1., 8. co 21 dni Cisplatyna 50 mg/m? + gemcytabina 1250 mg/m? co 2 tygodnie

Winorelbina 25 mg/m? i.v. lub 60-80 mg/m? po co tydzier 50 mg p.o. (poniedziatek, sroda, pigtek) [5] lub 30 mg p.o. co 2. dzien

(u chorych w podesztym wieku) — cykle co 2-3 tygodnie [6]

Karboplatyna 2 AUC i.v. co tydzien Karboplatyna 6 AUC i.v. co 3 tygodnie

Kapecytabina — dawkowanie d. 1.-14.co 21 dni Kapecytabina - tryb ciagty (66% standardowej dawki dobowej dla cyklu

14/21), wizyty co 6 tygodni
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trudno odréznic¢ pierwsze objawy COVID-19 od gorgczki

neutropenicznej. Zgodnie z aktualnymi zaleceniami, chorzy

z podejrzeniem COVID-19 (co najmniej jeden z objawdw:

goraczka, kaszel, dusznos¢) powinni by¢ izolowani w od-

powiednio wyposazonych pomieszczeniach (Sluza, srodki
ochrony osobistej, pulsoksymetr, termometr, dostep do gazow
medycznych, zestaw do resuscytacji), a nastepnie poddani
dalszej diagnostyce [7]. Nie ulega watpliwosci, ze kazdy pacjent

z objawami sugerujagcymi COVID-19 (réwniez chory wylacz-

nie z klasyczng” gorgczkg neutropeniczng) moze w obecne;j

sytuacji powaznie zaburzy¢ funkcjonowanie catej jednostki
leczniczej i zdezorganizowac prace personelu medycznego.

W zwigzku z powyzszym, w celu maksymalnego ogranicze-

nia ryzyka wystepowania goraczek neutropenicznych u cho-

rych poddawanych chemioterapii zaleca sie, na czas trwania
pandemii SARS-CoV-2, profilaktyczne stosowanie czynnikdw

wzrostu G-CSF u:

- wszystkich chorych otrzymujacych chemioterapie z gru-
py posredniego (10-20%) ryzyka wystepowania goraczki
neutropenicznej;

- wszystkich chorych otrzymujgcych chemioterapie, u kté-
rych obserwowano w trakcie aktualnie stosowanego sche-
matu epizod neutropenii G3 wedtug Common Terminology
Criteria for Adverse Events (CTCAE) (<1000/mm?3).

Podsumowanie

Stanowisko PTOK i skrétowe zalecenia (Tab. Il), wobec
braku adekwatnych, silnych dowodéw naukowych dla
postepowania w obliczu pandemii SARS-CoV-2, stanowi
odzwierciedlenie opinii autoréw niniejszego opraco-
wania. Stanowisko PTOK oraz pomoc oferowana przez
zespot konsultacyjny Kliniki Onkologii Uniwersytetu Ja-

giellonskiego - Collegium Medicum w Krakowie maja na
celuwsparcie decyzyjne onkologow klinicznych w tej eks-
tremalnie skomplikowanej sytuacji, w ktorej sie znalezli.

Jako lekarze musimy pamieta¢, ze bezpieczernstwo nasze
i naszych wspodtpracownikéw jest krytycznym czynnikiem
warunkujgcym mozliwos¢ zapewnienia ciggtej opieki naszym
chorym. Jako onkolodzy kliniczni, petnigcy w wielu przypad-
kach funkcje koordynujaca i spajajaca leczenie onkologicz-
ne, mozemy by¢ zmuszeni w tej nadzwyczajnej sytuacji do
nadzwyczajnych decyzji, nadzwyczajnego zaangazowania,
nadzwyczajnego wysitku. Musimy przy tym pamietac, ze w na-
szych rekach sg zaréwno losy chorych, u ktérych nie mozemy
zaprzepasci¢ szans na catkowite wyleczenie, jak i chorych
z chorobg zaawansowana, u ktérych nie powinnismy naszymi
decyzjami pogarszac rokowania.
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Tabela Il. Zalecenia PTOK w kontekscie pandemii SARS-CoV-2 — podsumowanie

1.

Zalecenia postepowania w zakresie przeciwnowotworowego leczenia systemowego w okresie pandemii SARS-CoV-2 nie s3 oparte na wynikach
prospektywnych badar i w najwiekszym stopniu uwzgledniaja obserwacje dotyczace postepowania w innych zakazeniach oraz opinie ekspertow.

2. Najwazniejszym elementem postepowania jest przeciwdziatanie szerzeniu sie zakazenia wedtug typowych zasad zalecanych w sytuacjach
zagrozenia epidemicznego.

3. Systemowe leczenie przeciwnowotworowe powinno by¢ prowadzone wedtug ogdlnie przyjetych zasad.

4. Prowadzenie leczenia systemowego wedtug ogélnie przyjetych zasad powinno réwniez obejmowac postepowanie w przypadku wystepowania
powikfan.

5. Prowadzenie leczenia systemowego wedtug ogdlnie przyjetych zasad powinno by¢ szczegdinie przestrzegane w przypadku postepowania
o zatozeniu radykalnym.

6. Przerywanie lub zaniechanie kontynuowania systemowego leczenia o zatozeniu radykalnym w sytuacji pandemii SARS-CoV-2 nie ma naukowego
uzasadnienia.

7. Rozpoczynanie systemowego leczenia uzupetniajagcego moze by¢ w Scisle uzasadnionych sytuacjach klinicznych zastapione $cista obserwacja.
Nalezy rozwazy¢ stosowanie jednej sposrod mozliwych do wykorzystania metod lub skrocenie dtugosci catego leczenia.

8. Postepowanie w ramach systemowego leczenia przeciwnowotworowego o zatozeniu paliatywnym powinno by¢ kontynuowane, przy czym
mozliwe jest modyfikowanie schematdw i dawek w zaleznosci od indywidualnych sytuacji.

9. Modyfikowanie systemowego leczenia przeciwnowotworowego stosowanego z zatozeniem paliatywnym moze obejmowac szersze korzystanie
z lekdw w postaciach doustnych lub wykorzystanie leczenia metronomicznego.

10. Stosowanie profilaktyczne lekéw przeciwwirusowych nie ma uzasadnienia naukowego.

11. Stosowanie profilaktyki granulopoetynami w czasie stanu zagrozenia epidemicznego powinno dotyczy¢ chorych z grupy posredniego ryzyka
wystapienia goraczki neutropenicznej.

12

46

. Kazdy chory z podejrzeniem COVID-19 przed przyjeciem w osrodku onkologicznym powinien mie¢ wykluczona infekcje SARS-CoV-2 zgodnie

z obowigzujacymi rekomendacjami Gtéwnego Inspektoratu Sanitarnego i Ministerstwa Zdrowia.
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Introduction: To assess the dose received by testes during XVI-guided IMRT in prostate cancer patients (PCPs).
Material and methods: Testes dose was calculated in 56 PCPs who underwent definitive IMRT using 6 MV or 15 MV
photon energies. The dose was measured by thermoluminescent dosimeters (TLDs) MTS-N attached to the scrotum
during the first three fractions of IMRT. Testicular concomitant exposure from XVI was measured using a PTW DIADOS E
diagnostic dosimeter in ten randomly chosen patients.

Results: The mean and standard deviation values of the average calculated testes dose was 123 + 117 cGy comprising
1.6% of the prescribed total irradiation dose (Dt). A testicular dose measured by TLDs was 303 + 110.5 cGy (4% of Dt) and
depended on the distance from isocenter to testes (r = —0.8). From one XVI scan, the detected testicular mean dose was
4.3 mGy. Mean XVl scan numbers for all patients was 10.4 so mean concomitant dose in testes was 44.7 mGy (0.06% of Dt).
Conclusions: Testicular dose may be significant in the aspect of fertility during IMRT in PCPs. Kilovoltage XVI-contributed

dose to testes seems to be clinically negligible.

Key words: prostate cancer, testes doses, XVI, IMRT

Introduction

Prostate cancer (PC) is the second most common cancer and the
third most common cause of cancer-related death among men
inPoland [1]. Itis diagnosed mainly in the age group 65-79 years.
Prostate-specific antigen (PSA) measurement was introduced
to the diagnosis of PC in 1970 resulting in a growing number
of younger patients (aged 45-64) suffering from this disease
[2]. Radiotherapy (external beam radiotherapy, EBRT or/plus
brachytherapy) is a standard treatment modality in localized PC
patients (PCPs) [2-4]. As far as EBRT is concerned, it is preferable
to use more sophisticated techniques (e.g. intensity-modulated
radiation therapy, IMRT) [5, 6]. Epidemiological changes in the
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PC incidence pattern are enforcing alterations in the approach
taken by physicians. It seems that the sexual area and even ferti-
lity aspects cannot be neglected in some subset of PCPs. During
EBRT delivered to the prostate, the testes, which are in close
proximity to this organ, are unshielded. The specific structure
(seminiferous tubules are composed of germinal, Sertoli and
Leydig cells) and functions of the testes (both reproductive and
endocrine) determine their radiobiological response. Germinal
cells divide and differentiate to produce spermatocytes, sper-
matids and eventually spermatozoa or sperm cells. In humans,
the transition time from stem cells to spermatozoa is about 74
days. Leydig cells produce the male hormone testosterone.
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A mean testicular dose as low as 100 cGy leads to a temporary
reduction in the number of spermatozoa while 150 cGy may
cause temporary sterility. Azoospermia lasting several years
occurs after 2 Gy and permanent azoospermia occurs after
a dose of about 6 to 8 Gy in 2-Gy fractions [7, 8]. In turn, even
much higher doses have little effect on the Leydig cells in the
adult so whereas irradiation of the testes can lead to sterility, it
has little or no effect on the libido [7, 9]. What is of paramount
importance is the fact that fractionated radiotherapy or even
low-doses of scattered radiation reaching the testes during
pelvic area irradiation are more harmful to germinal cells than
single high-dose exposure. This results from the fact that some
proportion of the stem cells move from a radioresistant phase
of the cell cycle into more radiosensitive phases in the course
of definitive fractionated irradiation [8]. Animal studies have
revealed that low-dose radiotherapy would result in persistent
double-strand breaks in the spermatogonial stem cells [10],
injury to the blood-testis barrier [11] and temporarily observed
testosterone abnormal function [12].

IMRT allows the delivery of a higher total dose than 3-D
conventional radiotherapy (CRT) to the target volume without
exceeding the tolerance dose to the organs at risk (OARs) such
as the rectum or the bladder, by careful modulation of photon
fluence within a subset of the beams [5, 6, 13, 14]. On the other
hand, a considerable increase in the number of beams and
monitor units (MUs) for IMRT produces a risk of the delivery
of a higher equivalent dose in the OARs located outside the
target volume (secondary scattered radiation from the patient)
[15]. In addition, tissues outside the primary beam trajectory
may be also exposed to low doses of scattered and leakage
radiation attributable to imperfections in the radiation delivery
devices - secondary scattering from the machine head or the
floor and walls of the room [15, 16]. Furthermore, during the
course of IMRT, the patient is subjected to an additional dose
called“concomitant exposure”from image-guided localization
and verification procedures (IGRT), e.g. kilovoltage X-ray volu-
me imaging (kKV XVI) [17-20].

Although the dose received by the testes during CRT on
the pelvic area guided by portal films has been widely investi-
gated [2,21-24], little is known about the testes-dose contribu-
ted by IMRT (MV energy) and XVI (kV energy) in PCPs. The aim
of the present study was to assess the quantity of undesired
testicular doses during XVI-guided IMRT for localized PCPs.

Material and methods

The calculations were performed in 56 localized PCPs (Tab. I)
who underwent small field step-and-shoot IMRT with curative
intent. The work was carried out in accordance with The Code
of Ethics of the World Medical Association (the Declaration
of Helsinki) for experiments involving humans. Approval for
this study was obtained from the Human Care Committee of
the Medical University in Bialystok, Poland. Informed written
consent was obtained from the patients.
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Table I. Characteristics of the studied group — prostate cancer patients (n =
56) treated with definitive small field step-and-shoot intensity-modulated
radiation therapy (IMRT)

Characteristics Value

Age (year), mean 70
min—-max 54-83
TNM™ (n):
TINOMO 13
T2NOMO 39
T3NOMO 2
TANOMO 2
PSA [ng/ml], mean 285
Gleason score, mean 6.9
Fraction dose [Gy] 2
Total dose [Gy], mean 74
To.tal dose [Gy], 66-76
min-max
Photon beam energy — X [MV:
6 29
15 27

TNM*.T - tumour, N - lymph node, M - metastase; nt — number of patients

Radiotherapy planning and treatment

The IMRTs were planned in accordance with the protocol
applied for PCPs in Comprehensive Cancer Center in Bialystok,
Poland. Patients were immobilized in the supine position on
styrofoam with individually selected accessories such as a kne-
efix or feetfix. Next, computed tomography (CT) scans of the
pelvic area and testes were performed for patients immobi-
lized in the treatment position, which provided the basis for
target and OAR delineation. The clinical target volume (CTV)
comprised the prostate and the base of the seminal vesicles
(SV). An 8-10 mm margin encompassing the CTV was added
to create a planning target volume (PTV). The delineation was
comprised of the following OARs: the bladder, the rectum,
the heads of the femoral bones and additionally to standard
protocol — the testes. Inverse planning Oncentra MasterPlan
V 3.3 SP3 (Nucletron, Veenendaal, The Netherlands) with a
collapsed cone algorithm (Elekta Corporation, Atlanta, GA) was
used to create IMRT plans. Measurements in homogeneous
and inhomogeneous phantoms (Alderson Radiation Therapy
Phantom, ART) were performed (data not provided) to validate
the dose calculation accuracy of the Oncentra Masterplan TPS.
In this study, we did not specifically separate the dose from
head leakage or collimator scatter which have been measured
to comprise 0.5% of the fractionated dose (corresponding
therefore to 0.38 Gy for a radiotherapy treatment delivering
76 Gy). IMRT plans were created with a configuration of 7-9
coplanar beams, generated individually for each patient using
a 1 cm —multileaf collimater (MLC). All the IMRT plans created
by the Oncentra Masterplan TPS were verified using ion cham-
ber arrays including PTW729 and IBA Matrixx systems before
treatment. Photon 6 MV or 15 MV beams generated by an



Elekta (Elekta, Stockholm, Sweden) linear accelerator using
the XVI technique (Elekta, XVI R4.5) as IGRT were used for the
treatment process (Tab. I).

Testicular dose calculated in the treatment
planning system (TPS)

Based on the CT datasets of the 56 PCPs, the testes dose was
calculated in the TPS. The 3D dose distributions, mean, me-
dian, maximum and minimum doses regarding testes were
analyzed for a total dose of 76 Gy delivered to the prostate in
38 fractions. The correlation between CTV, PTV volume and
testes dose was analyzed.

Testicular dose measured by thermoluminescent
dosimeters (TLD)

Thermoluminescent dosimeters (TLDs) MTS-N (Radcard, Krakow,
Poland) were attached to the scrotum in close proximity to the
testes for each of ten randomly chosen patients during the first
three fractions of definitive IMRT (6 MV). Dose measurements
were obtained using lithium-fluorine round chips with a diameter
of 45 mm and a thickness of 0.9 mm. All TLDs were previously
prepared in a MagmaTherm laboratory furnace and calibrated.
Annealing was started by dosimeters heating to a temperature
of 400 + 5°C for 1 h and this was followed by a cooling down
to 80°C for 17 h. Calibration was performed in an X-ray beam
of narrow spectrum N-80, N-100, N-120, N-150. A Mikrolab RA'04
device (Mikrolab, Krakow, Poland) was used to readout the dose
as measured. Final calculations were obtained using calibration
factors. The total doses to the testes of each patient were calcu-
lated from the mean dose of the three TLD measurements and
extrapolated for a treatment course of 38 fractions. The mean
distance from isocenter to detector was 12.2 cm. The overall
number of TLD measurements was 30. The accuracy of in vivoTLD
measurements was verified using an anthropomorphic phantom
and multidetector matrix PTW 729 with PMMA phantom.

kV XVI-contributed testes dose measurements

Concomitant testicular dose was measured in 10 randomly
chosen patients included in the study. A PTW DIADOS E dia-
gnostic dosimeter with semiconductor detector of the T60004
type (PTW, Freiburg, Germany), previously calibrated in the
Central Laboratory for Radiological Protection in Warsaw, was
used to measure testes dose contributed by kV XVI. Calibration

was performed using an X-ray beam of narrow spectrum N-80,
N-100, N-120, N-150. The dosimeter was placed in the area of
the testes. An M15F1 (M15: medium collimater, size 15 cm; F1:
bow-tie filter; 120 kVp, 64 mA, acquisition angle range —180;
180, acquisition time 120s) was used in procedures.

In accordance with protocol, XVI was performed before
the Tst, 2nd, 3rd and every 7th fraction as well as in each case
of more than 5mm displacement in pelvic area. The number
of XVI procedures performed for each patient was counted
so that the total testes dose contributed by XVI over the full
course of treatment could be calculated.

QA procedures were performed in line with the instruc-
tions covered in “Customer Acceptance Tests” as well as “In-
structions For Use”in the XVI 4.5 manuals.

The data was statistically analyzed using the computer
software Microsoft Excel and Statistica ver.10. Spearman'’s
test ranks were chosen for verification of the hypotheses.
A confidence level of 0.05 was accepted. A correlation test of
Spearman'’s ranks was used for correlation analysis, which is
a nonparametric measure of statistical dependence between
random variables.

Results

MV-testicular dose calculations

The mean and standard deviation (mean + SD) value of the
average testes dose was 123 + 117 cGy comprising 1.6% of
the prescribed treatment dose (76 Gy). The mean values of
minimum and maximum doses were 53 and 370 cGy, respec-
tively. The smallest calculated dose in the testes was 0 Gy, the
highest — 35.19 Gy (Tab. Il).

Atrend forincreased testes dose in patients irradiated with
higher energy was observed. However, dosimetric compari-
sons between IMRTs using 6 MV and 15 MV photon energies
were not significantly different — mean testes doses were 100
vs 130 cGy, respectively (p > 0.05).

Mean volume of CTV, PTV and testes was 87.5, 264.5 and
57.4 cm?, respectively. There was no correlation between CTV
(r="0.2) or PTV volume (r = 0.3) and mean testicular dose.

MV-testicular dose measurements
The secondary testes dose was measured for ten PCPs during
the first three fractions of definitive IMRT (total dose 76 Gy,

Table II. Testes doses calculated for prostate cancer patients who underwent definitive small field IMRT (n = 56, prescribed treatment dose 76 Gy, daily dose
2 Gy, SD - standard deviation)

Value Calculated testes dose

Mean dose [cGy] Median dose [cGy] Minimum dose [cGy] Maximum dose [cGy]
Mean £ SD 123+ 117 122+70 53+£42 370+ 69
Median 98 97 55 102
(25-75%) (56-150) (60-150) (19-78) (160-317)
Min-Max 9-73 9-234 0-166 15-3519
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38 fractions, 6 MV photon energy). A mean testicular dose
of 7.97 + 2.9 cGy (min-max 5.17-11.62 cGy) was delivered
during one fraction of IMRT (with the mean value taken from
3 measurements for 10 patients). The total testes dose after 38
fractions for these patients was calculated to be 303 + 110.5
cGy (min—max 196.5-441.6 cGy) and correlated with the di-
stance from the isocenter to the testes (r = —0.84) (Tab. Ill).

Concomitant kV-testicular dose measurements

Inall 10 patients the detector was located outside the XVI veri-
fication field. A single XVI procedure delivered a mean dose of
4.3 +£2.0mGy (min-max: 2.1-9.1 mGy) to the testes. The mean
number of XVI verifications performed during radiotherapy
was 10.4 (min-max: 7-16) so that the total mean dose from XVI
procedures was 46.3 mGy (min-max: 24.5-136.5 mGy) (Tab. V).

Conclusions

Testicular dose contributed by megavoltage IMRT, as well as
concomitant dose added by the kV XVI procedure were ana-
lyzed in the current study. According to the data indicated in
the literature, the testes dose originating from neutrons gen-
erated at high energies is very small (0.04% of the treatment
dose) and has not been taken into consideration in this analysis
[25,26]. Unfortunately, the minimum dose which affects testes
functionin irradiated PCPs has not been precisely determined.
Based on patient studies of testicular injury following conven-
tionally fractionated irradiation, it seems that doses smaller
than 20-50 cGy should not cause hormonal impairment [22,
24] while doses ranged 100-350 cGy are sufficient to impair
germinal cells [7, 24, 27-32]. The standard total dose applied
for PCPs treated with definitive IMRT in the present study was
76 Gy (38 fractions). The dose constraints were not specified
for the testes to determine the dose distribution in a standard
situation where testes are not contoured as critical structures.
We found that for these patients the mean doses to the testes
were 123 cGy (calculated by TPS) or 303 cGy (measured by
TLDs), comprising 1.6 or 4.0% of the total treatment dose.
The difference between the calculated and measured doses
may result from the fact that TLDs detected only a superficial
dose in one point of the scrotum while TPS assessed the dose
distribution throughout the whole organs. Moreover, it is well
known that TPS may undercalculate the peripheral dose in
irradiated patients [33].

Table IV. Assumed XVI-contributed testes dose for whole course of
treatment (10.4 scans)

Testes dose per scan Testes dose (10.4 scans)

[mGy] [mGy]

Mean + SD Min-Max Mean Min-Max

43+199 2.1-91 447 21.84-94.64

Importantly, the doses detected by both methods indicate
that IMRT may be associated with testes function impairment
if no constraints are determined during the planning process.
If the testes are not imaged and delineated, the treatment
planning system does not regard them as “worth-protection’,
resulting in beam fluence through the genitalia. Additionally,
a high number of MUs delivered during IMRT may increase
internal scattering leading ultimately to a clinically significant
testicular dose. Intensity modulation techniques require the
accelerator to be energized 3-4 times longer than that for
3D-CRT methods, thus increasing linear accelerator head le-
akage and the overall exposure of the patient to secondary
radiation [15, 23, 34-37]. The equivalent doses for the whole
body produced by IMRT are greater than those seen when
using conventional radiation [38, 39]. On the other hand, due
to multileaf collimater (MLC) movements, the effective field
size in IMRT is smaller than in 3-D CRT which may help reduce
the dose received by nearby out-of-field organs, such as the
gonads in PCPs [15, 34, 39]. The results of other studies have
shown that the testes, despite the increased number of MUs
for IMRT, receive as much as a 2.5 times lower dose during
IMRT than 3-D CRT when regarded as critical structures [34,
40]. Data presented by Deng et al. [41] and Martin et al. [42]
showed that, during definitive IMRT, testes doses contributed
by photon scattering may be as low as 0.7-1.4 cGy per fraction
(inourstudy — 3.2 cGy). Basing on the available literature, mean
testicular doses from CRT calculated to 76 Gy ranged from
206.9 to 234 cGy comprising 2.72-3.08% of the prescribed
dose, thus being higher than the doses presented for IMRT
[2, 21, 31]. This is why dynamic techniques are the method
of choice in PCPs with plans for a family, providing the testes
are given high priority as an avoidance structure in order to
minimize beam fluence through the genitalia.

In addition, our findings suggest that lower MV-energy
is associated with reduced testicular dose. These results are

Table Ill. Testes dose measured for prostate cancer patients who underwent definitive 6 MV small field IMRT (n = 10, prescribed treatment dose 76 Gy, daily

dose 2 Gy)
Measured testes dose

One fraction - 2 Gy [cGy]

38 fractions - 76 Gy [cGy]

Distance isocenter-detector [cm]

Mean + SD 797+29 303+110.5 1224135
Median 6.74 256.1 12

(range 25-75%) (5.8-10.5) (220.8-399.8) (11.6-13.5)
Min-Max 517-11.62 196.5-441.6 9-14.5
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in agreement with other studies which have shown a weak
dependence of photon dose outside the treatment field on
beam energy [16, 43]. According to King et al. [44] the photon
scattered dose in the testes is about 1.3 times higher with
15 MV beams compared with 6 MV beams. The dependence of
testicular dose on CTV/PTV volume was also described [44-46)].
In our study, where all patients were irradiated on small fields,
a correlation between CTV, PTV volume and mean testicular
dose was not observed.

It would be impossible to determine on the basis of this
study what the exact components of the measured dose are.
According to van der Giessen [43], the major contributors of
dose totissues in close proximity to the field edge are collima-
tor scatter and patient scatter. As the distance increases from
the field edge collimator scatter decreases, and patient scatter,
as well as head leakage, becomes more dominant [15,47, 48].

In the current study, the testicular dose decreased with
increasing distance from the isocenter to the testes. Many
studies have shown such an association and out-of-field dose
data are often presented as a function of distance from the
field edge or central axis relative to the tumor target in the
patient [15, 19,47, 49, 50].

Concomitant exposure - XVI

It is assumed that the additional imaging dose should be lo-
wer than 2% of the therapy dose variation in order to comply
with the ALARA convention rule [51]. In the present study we
found that kV XVl increased the total testicular dose by 4.3 mGy
per fraction (max 9.1 mGy). There are very few studies in the
literature exploring the impact of CBCT-based prcoedures (XVI
Elekta, Varian OBI system) on the testes dose in PCPs [35, 50].
Both Hyeretal.[52] and Deng et al. [41] determined the mean
testicular dose from one procedure of CBCT as 29 mGy. Most
importantly, the results from the Deng study comprise mean
testes doses for different OBI field spans. The testes dose for
a 30 cm-field produced 57 mGy while for 10 cm-field - only
2 mGy (this calculation is similar to ours, received fora 15 cm
XVI field from the measured method). In Hyer's investigation
[52], the detector was placed in some cases within the XVI
field which also increased the testes doses and may explain
the differences with the present study where the detector
was never located in the field. The testes concomitant dose
deserves additional investigation on a large group of patients
with different XVI settings.

The results of the current study indicate that the dose in
the testes may be significant from a fertility perspective during
IMRT in PCPs. It seems that the IMRT protocol for PCPs who
have not completed family planning should involve the deter-
mination of the testes as an avoidance structure to keep the
dose as low as reasonably achievable during the optimization
process. The kilovoltage XVI-contributed dose to the testes
seems to be clinically negligible, especially if verifications are
performed once or twice a week using a small field span. To

minimize the testicular dose in PCPs with plans for a family,
the establishment of a specific quality assurance protocol for
XVI-guided IMRT is warranted.
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Oncogeriatrics (part 5.)
The role of comorbidities in older patients with cancer

Urszula Skorus, Jakub Kenig

Department of General, Oncological and Geriatric Surgery, Jagiellonian University Medical College, Krakow, Poland

Comorbidity is defined as the presence of one or more additional conditions co-occurring with primary indices. Comor-
bidity is common in older cancer patients. Its prevalence, however, is difficult to determine and varies by cancer site. There
is no single reason for which comorbidity and cancer coexist, but chronic diseases and cancer are both common in older
age and share many risk factors.

There is no consensus on how should comorbidity be measured. Even though many comorbidity indices have been
developed so far, no unified, widely used instrument exists.

Patients with comorbidities have worse outcomes compared to those with no such conditions. They may experience
diagnostic and therapeutic delay and be disqualified from radical treatment more often. Moreover, they are more likely
to suffer from treatment-related complications and have worse overall survival.

It seems important to assess the comorbidity status as a part of individualised oncologic treatment planning. However,
as data regarding its significance are insufficient and in many cases conflicting, patients with comorbidity should not be
routinely considered as not fit enough for a radical treatment. Therefore, to adequately address all of the concerns that

have been raised, a broader participation of older, comorbid patients in clinical trials is needed.
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Introduction

Almost all chronic diseases are more prevalent in elderly than
younger individuals, and so is cancer. That is why taking care
of oncology patients who suffer from multiple, concurrent
comorbidities is an everyday job [1]. Nevertheless, such pa-
tients are still often excluded from randomised controlled
trials, making it difficult to generalise results and establish
relevant clinical guidelines [2]. This, in turn, leads to diagnostic
and treatment dilemmas. Older patients with comorbidity are
often disqualified from radical therapy, receive suboptimal
care, and suffer from various adverse events: prolonged ho-
spitalisation, institutionalisation, decreased quality of life, and
higher complication rates and mortality [3]. Despite the fact,
that comorbidity is considered important by most clinicians,
there is no consensus on definition, way to measure it, and its
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role in geriatric assessment. It also often gets confused with
other terms, which are related to but not synonymous with
comorbidity, such as multimorbidity, polypharmacy, frailty or
disability [1].

Definition and etiology

The problem of comorbidity was firstly addressed in 1970 by
Feinstein, who noticed its influence on the diagnostic and
therapeutic process and defined it as “any distinct additional
clinical entity that has existed or that may occur during the
clinical course of a patient that has the index disease under
study”[4]. Since that time, the term has been used in multiple
studies indicating either a disease coexisting with the primary
disorder simultaneously, butindependently, or every additional
condition, even one related to the“index"disease. The concept



of comorbidity is important not only in clinical medicine, but
also in public health and epidemiology, which explains the
need for different definitions and approaches to its measure-
ment [5]. For the clinicians’purposes, it seems most appropriate
to acknowledge that comorbidity is the presence of one or
more additional conditions co-occurring with a primary
condition. Regarding oncological patients, in most cases
cancer is considered the primary, index disease, while other
disorders are named as comorbidities.

Considering the etiology of comorbidity, Valderas et. al.
[5] suggested five main pathways in which the co-existing
diseases may be associated:

1. There is no etiological association between the diseases
(two diseases occur by chance e.g. lung cancer and pso-
riasis)

2. Oneofthediseasesis adirect cause of the other (e.g. brain
tumor and epilepsy)

3. The risk factors for each disease are correlated (e.g. risk
factor1: smoking - disease1: chronic pulmonary obstruc-
tive disease; risk factor2: alcohol- disease2: Hepatocellular
carcinoma)

4. The risk factors for each disease are not correlated, but
each can cause either disease (e.g. risk factor 1: smoking;
risk factor 2: age, disease 1:ischaemic heart disease; disease
2:lung cancer)

5. The symptoms of each disease are in fact all caused by
another, undiagnosed disease (e.g. diseasel: tension he-
adaches, disease2: hypertension, disease 3: pheochromo-
cytoma) [5].

In older patients, however, such interrelations are difficult
to follow, as their comorbidities are often multiple, long-lasting
and co-exist with functional decline. Nevertheless, looking for
possible causes and associations between particular condi-
tions is essential, as in some cases the onset of comorbidity
can be predicted, or a single intervention may address more
than one health issue. Itis also worth mentioning that oncolo-
gical treatment itself may cause or worsen comorbidity. While
cancer often becomes a chronic condition, this mechanism
seems to be of growing importance [1].

How can we measure comorbidity?
Thereis no“gold standard"regarding comorbidity measurement,
as none of the existing approaches is optimal for all purposes.
The simplest way is to divide patients into two groups: with
or without comorbidity; or to simply count the prevalence of
all comorbid conditions. However, defining what a comorbid
condition is may be difficult, resulting in weak repeatability and
the poor prognostic value of this approach. The problem may
be solved by the use of comorbidity indices. The most popular
ways to quantify the problem of comorbidity are simple condi-
tion counts, organ-based systems or weighted indices (Tab. ).
While choosing the measure of comorbidity, the key con-
siderations are [16]:

1. Whatis the cancer site? As some of the measures have
been developed specifically for a particular disease, it se-
ems appropriate to use them if applicable.

2. What is the endpoint to predict? The indices have
been developed to predict different outcome measures
e.g. 10-year mortality, cancer survival, postoperative mor-
tality etc. It would be reasonable to use the index with
the highest possible validity for the particular clinical or
research question.

3. What kind of data and how much time do we have?
Some of the indices require a lot of specific information
that is unavailable or assessment may be too time-con-
suming. The choice should be, though, adjusted to the
clinical situation or research plan.

Unfortunately, there is still a great inconsistency in appro-
ach to the analysis of comorbidity status. The prognostic value,
validity, reliability and feasibility of different measures is often
questioned, making clinicians unclear about their usefulness
and generally unwilling to use them on a regular basis [16].

Epidemiology

The burden of comorbidity in older cancer patients is of in-
creasing concern. Its prevalence is generally high, but differs
depending on the population included and research metho-
dology (e.g. type of cancer, age range, way in which comor-
bidity was assessed). Regarding lung cancer, in patients aged
>70 several authors reported that 80-83% of patients had
CCl =1 [17-19]. In oesophageal cancer patients aged >65,
prevalence of comorbidity (CCl >1) was also high and ranged
from 70-80% depending on the study [20—-22]. Among indi-
viduals aged 65 or more suffering from head and neck cancer,
Dziemianczyk-Pakieta et. al. reported comorbidity in 62% of
patients, based on a list of diagnoses available in medical re-
cords [23].In older patients with colon cancer (=65 y), however,
comorbidity (CCl >1) was present less often as its' prevalence
ranged from 32—52% [24—-26]. In a US study of 49 616 women
with breast cancer, 23% of patients aged 85-89 and 11% of
patients aged 67-69 had severe comorbidity (CCl >2) [27]. In
general, studies with more inclusive measures of comorbidity
show a higher percentage of affected patients. It also seems
to be more common in those with certain cancer types, espe-
cially smoking-related cancers such as lung, head and neck or
bladder cancer [28], and in reports based on questionnaires or
review of medical notes, rather than in those based on admi-
nistrative data [29-31]. Analysis of the prevalence of different
types of comorbidity is difficult, as most authors uses indexes,
rather than list all of the the diagnoses. Most likely, however,
the spectrum of diseases coexisting with cancer reflects the
distribution of disorders in the general populations of the el-
derly. For example, in a Dutch registry of patients with breast,
lung, colorectal, prostate and ovarian cancer aged >70, most
common were heart disease, cerebrovascular and peripheral
vascular disease, hypertension, pulmonary disease and diabe-
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Table I. A summary of the characteristics of frequently used comorbidity indices

Severity of
assessed items

Index name Items included

Author, year

Clinical purpose Scoring Score range

ASA Saklad et al, 1941 to assess and communicate overall physical ~ does not apply does not 1-6
Last Amended: a patient’s pre-anesthesia status apply
ASA House of Delegates, comorbidities. The classification
2019 [6] system alone does not predict
the perioperative risks
CIRS Linnetal, 1968 [7] physical impairment assessment  13/14 systems 0-4 summative 0-56
for various clinical uses
KFI Kaplan and to predict 5-year mortality due 12 systems 1-3 highest score  1-3
Feinstein, to the comorbid conditions in
1974 (8] patient with type Il diabetes
cd Charlson et al, to predict risk of death from 17 conditions 1-6 summative 0-33
1987 [9] comorbid disease during
10-years follow-up
ICED Greenfield et al,, to predict the impact of 14 systems 0-4 (comorbidity)  highest 0-3
1993 [10] comorbidity and functional +10 functional 0-2 (functional scores of both
status on the 1-year impairments status) dimensions
postoperative complications
and quality of life after total hip
replacement
Satariano Index ~ Satariano et al,, to predict the effect of 7 conditions unweighted condition 0-7
1994 [11] comorbidity on 3-years survival count
in breast cancer patients
Elixhauser Elixhauser et al,, assessment of comorbidity using 30 conditions conditions does not does not
Comorbidity 1998 [12] administrative data analysed apply apply
Index separately
Elixhauser van Walraven et al,, to derive an index from 21 conditions B-coefficient summ of -19to 89
Point System 2009 [13] Elixhauser conditions B-coefficients
ACE-27 Picirillo et al., 1996 [14] assessment of comorbidity in 27 conditions 1-3 highest score  1-3
oncological patients of single item
CPS Evans etal, 2012 [15] assessment of the severity of all known unweighted summative 0-n
comorbid conditions in trauma conditions +
patients all pre-injury
medications

ASA - American Society of Anesthesiologists Physical Status Classification System; CIRS — Cumulative Iliness Rating Scale; KFI - Kaplan-Feinstein Index; CCl - Charlson Comorbidity
Score; ICED - Index of Coexistent Disease; ACE-27 — Adult Comorbidity Evaluation-27; CPS — Comorbidity-Polypharmacy Score

tes [32].In recent years, researchers have also tried to examine
so-called patterns of comorbidity, as certain diseases seem to
occurin typical clusters (e.g. cardiopulmonary, cardiovascular,
metabolic, neurological/mental health etc.). This approach may
facilitate development of prevention strategies and clinical
practice guidelines, but considering older cancer patients, the
existing data is still insufficient [33, 34].

How does comorbidity affect cancer outcomes?
Cancer outcomes may be influenced by comorbidity on many
levels, starting from screening and detection, through choice of
treatment, adherence and compliance, ending with treatment
response and complications.

The presence of comorbid conditions may blur the
classical clinical presentation of cancer, resulting in dia-
gnostic delay. It is no surprise that diseases like dementia,
alcohol dependence or other psychiatric disorders have been
associated with late cancer diagnoses [33]. Also, the greater
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number of comorbid conditions has been shown to be as-
sociated with longer cancer diagnostic intervals [35]. As
physicians are usually focused mostly on the chief complaint,
comorbid patients may receive screening procedures less
often. For example, that is why in a Canadian cross-sectional
study, patients with depression were found to receive colorec-
tal cancer screening recommendations less often [36]. With
fewer resources and social support, older patients with chronic
diseases may also experience difficulties with travelling to
medical facilities. Moreover, such individuals (especially the ol-
dest) may be simply less interested in undergoing life prolonging
procedures [37]. On the other hand, comorbid patients are more
likely to use medical services. They may undergo preventive fol-
low-ups more often and so benefit from oncological alertness.
This positive impact, however, seems only to occur in certain
comorbidity types. Fleming et al. reported that women who had
cardiovascular, musculoskeletal, gastrointestinal, genitourinary
disease, or osteoarthritis had 7%—24% lower risk of developing



advanced breast cancer. Conversely, however, they found those
with diabetes, renal, endocrine, psychiatric, haematological di-
sease, osteoporosis, obesity and AIDS to be at 11%—-20% higher
risk of being diagnosed with cancer at an advanced stage [38].
Other studies analysing the use of mammography, PSA, Pap
smear and colorectal cancer screening between patients with
different comorbidity burdens have also had mixed results,
reporting either higher or lower risk of being diagnosed with an
advanced disease [39]. While cancer screening is in many ways
related to comorbidity status, a common dilemma is whether
achronically ill patient may benefit from early cancer detection.
Unfortunately, as no recommendations are available in this
matter, they probably often get either under- or over-screened
[39]. The presence of comorbidity has also been associated with
prolonged time from diagnosis to treatment, as a certain
amount of time is needed to consult the patients with other
specialists or to stabilise their chronic diseases [40].

A general belief that patients with comorbidities have
poorer overall survival compared to those without co-
morbidities has been confirmed by most researchers. The
systematic review of observational studies, which analysed
the impact of comorbidity on breast, colorectal and lung
cancer outcomes, showed that in breast cancer patients the
5—7 years mortality was 1.1 to 5.8-fold higher in patients with
comorbidity,among patients with colorectal cancer the 5-year
mortality was 1.2 to 4.8-fold higher, and in lung cancer (1-5
years follow-up) 1.1 to 1.5-fold higher. The lowest difference
in survival time in lung cancer patients was most likely due to
the fact that the effect of comorbidity on the overall mortality
seems to be more evident in highly curable cancers. Patnaik
et al, for example, who analysed a cohort of 64 0034 women
with stage | breast cancer (known for its favourable progno-
sis), found that in patients with serious comorbidities, the
outcomes have not corresponded with survival rates of early-
-stage cancer, but were comparable to later-stage tumours
[27]. Even though comorbidity has generally been associated
with so-called“death due to causes other than cancer’, several
authors reported increased cancer-specific mortality in comor-
bid patients as well [41-43]. The question is, though, whether
comorbidities may influence the histological features of
cancer. |t seems possible that chronic inflammatory state,
hyperinsulinemia or immunosuppression are associated with
more aggressive cancer growth and higher grade [43-45].
On the other hand, commonly prescribed drugs, such as non-
-steroid anti-inflammatory agents or statins, are considered to
be protective against cancer [46-48].

Another concern while dealing with older, comorbid pa-
tients is the choice of treatment. According to a recent syste-
matic review, some of the older cancer patients themselves
considered comorbidity as an important reason for declining
cancer treatment [49]. As far as the physicians’ decisions are
concerned, acommon pattern, observed by most researchers,
is a higher rate of disqualifications from surgery in co-

morbid patients [50, 51]. The question is, however, whether
older patients with comorbidity are in fact at a higher risk
of developing postoperative complications, and if so, which
comorbidities are important. Unfortunately, regarding older
cancer patients, data about its impact on surgical treatment
effects are scarce. Most of the authors present data for patients
of all ages. Yvette et al, who analysed 8583 gastrointestinal
cancer patients from the Netherlands, found several comor-
bidities derived from CCl (cardiac disease, vascular disease
and previous malignancy in colon cancer; vascular disease
in rectal cancer) to be independent risk factors for 30-day
mortality according to multivariate logistic regression analysis
[52].In another large study from the Netherlands (4911 colon,
2674 rectal, 2385 NSCLC and 8501 breast cancer patients),
Janssen-Heijnen found that several complications occurred
more often in patients with certain comorbidities, but none
of them turned out to be significant in the multivariate logistic
regression analysis [53]. Analysing the results of 214 patients
undergoing gastrectomy, Hamakawa et.al. showed that only
pulmonary (OR = 2.69) and vascular disease (OR = 5.46) were
significantly associated with postoperative complications in
the multivariate analysis [54]. Wang et al. reported that among
1,657 patients undergoing laparoscopy-assisted total gastrec-
tomy the presence of comorbidity (=1 coexisting disease) was
a risk factor for local (OR = 1.20) and systemic complications
(OR=1.24).They also found specific diseases such as diabetes
mellitus, anaemia, and pulmonary and renal disease to be the
risk factors for abdominal bleeding, anastomotic leakage and
pneumonia [53]. Nevertheless, generalising such results for the
population of elderly people may be misleading. Kim et al,, who
have analysed the results of patients after laparoscopy-assisted
distal gastrectomy found that in all the patients included,
comorbidity was a predictive factor for systemic complica-
tions in the multivariate analysis. However, after dividing the
patients into two subgroups (1: <60y, 2: >60 y), comorbidity
remained a significant risk factor (OR = 3.32) only in patients
aged =60 [55].1n a study based on Surveillance, Epidemiology,
and End Results—Medicare Registry, which included 149,622
patients aged 75 or more, CCl >3 was found to be a risk factor
for 30-day readmission after colorectal cancer surgery (OR
= 1.27) [56]. Regarding the Polish population, the authors of
this review performed a logistic regression analysis among 600
individuals aged >65 undergoing elective high risk abdominal
surgeries (60% of cancer patients) and found psychiatric (OR
=44) and kidney disease (OR = 2.74) to be the independent
risk factors for 30-day mortality, and heart disease (OR = 1.67) to
be the independent risk factor for 30-day major complications
(unpublished data). For now, however, the variation in study
outcomes makes it difficult to draw certain conclusions, which
may be useful in clinical practice.

Moreover, comorbid patients are also less likely to receive
adjuvant therapy and to complete chemotherapy treat-
ment. According to existing data, comorbidity may predispose
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to development of chemotherapy-related toxicity, so they
often receive a reduced chemotherapy dose [57-60]. To assess
the pharmacological treatment safety, however, data from clinical
trials would be most relevant. Even though the American Society
of Clinical Oncology (ASCO), Friends of Cancer Research, and
the US Food and Drug Administration recently recommended
changing the criteria used to exclude comorbid patients from
cancer clinical trials, the presence of comorbidities is still adversely
associated with trial discussions, offers and participation [61].

Conclusions

Comorbidity is common in older cancer patients. Its prevalen-
ce, however, is difficult to determine and varies by cancer site.
There is no single reason for which comorbidity and cancer
coexist, but chronic diseases and cancer are both common in
older age and share many risk factors. Also, the treatment of
one condition may be involved in the development or affect
the course of another disease.

There is no consensus on how comorbidity should be
measured. Even though many comorbidity indices have been
developed so far, no unified, widely used instrument exists.

Patients with comorbidities have worse outcomes com-
pared to those with no such conditions. They may experience
diagnostic and therapeutic delay and be disqualified from
radical treatment more often. Furthermore, they are more
likely to suffer from treatment-related complications and have
worse overall survival.

It seems important to assess comorbidity status as a part
of individualised oncological treatment planning. However,
as data regarding its significance are insufficient and in many
cases conflicting, patients with comorbidity should not be
routinely considered as not fit enough for radical treatment.
Therefore, to adequately address all of the concerns that have
been raised, broader participation of older, comorbid patients
in clinical trials is needed.

Conflict of interest: none declared

Jakub Kenig

Jagiellonian University Medical College

Department of General, Oncologic and Geriatric Surgery
ul. Prgdnicka 35-37

31-202 Krakéw, Poland

e-mail: jkenig@cm-uj.krakow.pl

Received and accepted: 25 Jan 2020

References
4. Koczwara B. ed.. Cancer and Chronic Conditions. Springer, Singapore
2016.

5. Fortin M, Dionne J, Pinho G, et al. Randomized controlled trials: do
they have external validity for patients with multiple comorbidities?
Ann Fam Med. 2006; 4(2): 104-108, doi: 10.1370/afm.516, indexed in
Pubmed: 16569712.

6.  Satariano WA, Silliman RA. Comorbidity: implications for research and
practice in geriatric oncology. Crit Rev Oncol Hematol. 2003; 48(2): 239-248,
doi: 10.1016/j.critrevonc.2003.08.002, indexed in Pubmed: 14607386.

58

20.

21.

22.

23.

24,

25.

26.

27.

Feinstein A. The pre-therapeutic classification of co-morbidity in
chronic disease. J Chronic Dis. 1970; 23(7): 455-468, doi: 10.1016/0021-
9681(70)90054-8.

Valderas JM, Starfield B, Sibbald B, et al. Defining comorbidity: implica-
tions for understanding health and health services. Ann Fam Med. 2009;
7(4): 357-363, doi: 10.1370/afm.983, indexed in Pubmed: 19597174.
Saklad M, et al. A.S.A. Committee On Physical Status. Anesthesiology.
1941; 2: 281.

Linn BS, Linn MW, Gurel L. Cumulative illness rating scale. J Am Geriatr
Soc. 1968; 16(5): 622-626, doi: 10.1111/j.1532-5415.1968.tb02103.%,
indexed in Pubmed: 5646906.

Kaplan MH, Feinstein AR. The importance of classifying initial co-mor-
bidity in evaluating the outcome of diabetes mellitus. J Chronic Dis.
1974; 27(7-8): 387-404, doi: 10.1016/0021-9681(74)90017-4, indexed
in Pubmed: 4436428.

Charlson ME, Pompei P, Ales KL, et al. A new method of classifying
prognostic comorbidity in longitudinal studies: development and
validation. J Chronic Dis. 1987; 40(5): 373-383, doi: 10.1016/0021-
9681(87)90171-8, indexed in Pubmed: 3558716.

Stier DM, Greenfield S, Lubeck DP, et al. Quantifying comorbidity in a
disease-specific cohort: adaptation of the total illness burden index
to prostate cancer. Urology. 1999; 54(3): 424-429, doi: 10.1016/s0090-
4295(99)00203-4, indexed in Pubmed: 10475347.

Satariano WA, Ragland DR.The effect of comorbidity on 3-year survival
of women with primary breast cancer. Ann Intern Med. 1994; 120(2):
104-110, doi: 10.7326/0003-4819-120-2-199401150-00002, indexed
in Pubmed: 8256968.

Elixhauser A, Steiner C, Harris DR, et al. Comorbidity measures for
use with administrative data. Med Care. 1998; 36(1): 8-27, doi:
10.1097/00005650-199801000-00004, indexed in Pubmed: 9431328.
van Walraven C, Austin PC, Jennings A, et al. A modification of the
Elixhauser comorbidity measures into a point system for hospital death
using administrative data. Med Care. 2009; 47(6): 626-633, doi: 10.1097/
MLR.0b013e31819432e5, indexed in Pubmed: 19433995.

Piccirillo JF, Feinstein AR. Clinical symptoms and comorbidity: signifi-
cance for the prognostic classification of cancer. Cancer. 1996; 77(5):
834-842, indexed in Pubmed: 8608472.

Evans DC, Cook CH, Christy JM, et al. Comorbidity-polypharmacy
scoring facilitates outcome prediction in older trauma patients.
J Am Geriatr Soc. 2012; 60(8): 1465-1470, doi: 10.1111/j.1532-
-5415.2012.04075.x, indexed in Pubmed: 22788674.

Sarftati D. How do we measure comorbidity? In: Cancer and Chronic
Conditions. Springer, Singapore 2016.

Maestu I, Mufioz J, Gémez-Aldaravi L, et al. Assessment of functional
status, symptoms and comorbidity in elderly patients with advanced
non-small-cell lung cancer (NSCLC) treated with gemcitabine and
vinorelbine. Clin Transl Oncol. 2007; 9(2): 99-105, doi: 10.1007/512094-
007-0019-2, indexed in Pubmed: 17329221.

Maione P, Perrone F, Gallo C, et al. Pretreatment quality of life and
functional status assessment significantly predict survival of elderly
patients with advanced non-small-cell lung cancer receiving chemo-
therapy: a prognostic analysis of the multicenter Italian lung cancer in
the elderly study. J Clin Oncol. 2005; 23(28): 6865-6872, doi: 10.1200/
JC0.2005.02.527, indexed in Pubmed: 16192578.

Moscetti L, Nelli F, Padalino D, et al. Gemcitabine and cisplatin in the
treatment of elderly patients with advanced non-small cell lung cancer:
impact of comorbidities on safety and efficacy outcome. J Chemother.
2005; 17(6): 685-692, doi: 10.1179/joc.2005.17.6.685, indexed in
Pubmed: 16433202.

Cummings LC, KouTD, Schluchter MD, et al. Outcomes after endoscopic
versus surgical therapy for early esophageal cancers in an older po-
pulation. Gastrointest Endosc. 2016; 84(2): 232-240.e1, doi: 10.1016/j.
gie.2016.01.019, indexed in Pubmed: 26801375.

Tougeron D, Hamidou H, Scotté M, et al. Esophageal cancer in the
elderly: an analysis of the factors associated with treatment decisions
and outcomes. BMC Cancer. 2010; 10: 510, doi: 10.1186/1471-2407-10-
510, indexed in Pubmed: 20868479.

Anderson SE, Minsky BD, Bains M, et al. Combined modality chemora-
diation in elderly oesophageal cancer patients. BrJ Cancer. 2007; 96(12):
1823-1827,doi: 10.1038/sj.bjc.6603821, indexed in Pubmed: 17533399.
Dziemianczyk-Pakieta D, Totoczko-lwaniuk N, Malinowska-Zaprzatka M,
et al. How comorbidities affect the surgical treatment planning in elderly
patients with head and neck cancer? J Educ Heal SportVO - 8.2018; 8(5): 22.
Luo R, Giordano SH, Freeman JL, et al. Referral to medical oncology:
a crucial step in the treatment of older patients with stage Ill colon
cancer. Oncologist. 2006; 11(9): 1025-1033, doi: 10.1634/theoncolo-
gist.11-9-1025, indexed in Pubmed: 17030645.


http://dx.doi.org/10.1016/0021-9681(70)90054-8
http://dx.doi.org/10.1016/0021-9681(70)90054-8
http://dx.doi.org/10.1370/afm.983
https://www.ncbi.nlm.nih.gov/pubmed/19597174
http://dx.doi.org/10.1111/j.1532-5415.1968.tb02103.x
https://www.ncbi.nlm.nih.gov/pubmed/5646906
http://dx.doi.org/10.1016/0021-9681(74)90017-4
https://www.ncbi.nlm.nih.gov/pubmed/4436428
http://dx.doi.org/10.1016/0021-9681(87)90171-8
http://dx.doi.org/10.1016/0021-9681(87)90171-8
https://www.ncbi.nlm.nih.gov/pubmed/3558716
http://dx.doi.org/10.1016/s0090-4295(99)00203-4
http://dx.doi.org/10.1016/s0090-4295(99)00203-4
https://www.ncbi.nlm.nih.gov/pubmed/10475347
http://dx.doi.org/10.7326/0003-4819-120-2-199401150-00002
https://www.ncbi.nlm.nih.gov/pubmed/8256968
http://dx.doi.org/10.1097/00005650-199801000-00004
https://www.ncbi.nlm.nih.gov/pubmed/9431328
http://dx.doi.org/10.1097/MLR.0b013e31819432e5
http://dx.doi.org/10.1097/MLR.0b013e31819432e5
https://www.ncbi.nlm.nih.gov/pubmed/19433995
https://www.ncbi.nlm.nih.gov/pubmed/8608472
http://dx.doi.org/10.1111/j.1532-5415.2012.04075.x
http://dx.doi.org/10.1111/j.1532-5415.2012.04075.x
https://www.ncbi.nlm.nih.gov/pubmed/22788674
http://dx.doi.org/10.1007/s12094-007-0019-2
http://dx.doi.org/10.1007/s12094-007-0019-2
https://www.ncbi.nlm.nih.gov/pubmed/17329221
http://dx.doi.org/10.1200/JCO.2005.02.527
http://dx.doi.org/10.1200/JCO.2005.02.527
https://www.ncbi.nlm.nih.gov/pubmed/16192578
http://dx.doi.org/10.1179/joc.2005.17.6.685
https://www.ncbi.nlm.nih.gov/pubmed/16433202
http://dx.doi.org/10.1016/j.gie.2016.01.019
http://dx.doi.org/10.1016/j.gie.2016.01.019
https://www.ncbi.nlm.nih.gov/pubmed/26801375
http://dx.doi.org/10.1186/1471-2407-10-510
http://dx.doi.org/10.1186/1471-2407-10-510
https://www.ncbi.nlm.nih.gov/pubmed/20868479
http://dx.doi.org/10.1038/sj.bjc.6603821
https://www.ncbi.nlm.nih.gov/pubmed/17533399
http://dx.doi.org/10.1634/theoncologist.11-9-1025
http://dx.doi.org/10.1634/theoncologist.11-9-1025
https://www.ncbi.nlm.nih.gov/pubmed/17030645
http://dx.doi.org/10.1370/afm.516
https://www.ncbi.nlm.nih.gov/pubmed/16569712
http://dx.doi.org/10.1016/j.critrevonc.2003.08.002
https://www.ncbi.nlm.nih.gov/pubmed/14607386

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Hu CY, Delclos GL, Chan W, et al. Assessing the initiation and completion
of adjuvant chemotherapy in a large nationwide and population-ba-
sed cohort of elderly patients with stage-IIl colon cancer. Med Oncol.
2011; 28(4): 1062-1074, doi: 10.1007/s12032-010-9644-7, indexed in
Pubmed: 20714945.

Neugut Al, Matasar M, Wang X, et al. Duration of adjuvant chemothe-
rapy for colon cancer and survival among the elderly. J Clin Oncol.
2006; 24(15): 2368-2375, doi: 10.1200/JC0.2005.04.5005, indexed in
Pubmed: 16618946.

Schonberg MA, Marcantonio ER, Li D, et al. Breast cancer among the
oldest old: tumor characteristics, treatment choices, and survival. J
Clin Oncol. 2010; 28(12): 2038-2045, doi: 10.1200/JC0.2009.25.9796,
indexed in Pubmed: 20308658.

Coebergh JW, Janssen-Heijnen ML, Razenberg PP. Prevalence of co-
-morbidity in newly diagnosed patients with cancer: a population-ba-
sed study. Crit Rev Oncol Hematol. 1998; 27(2): 97-100, doi: 10.1016/
51040-8428(97)10011-7, indexed in Pubmed: 9571306.

Kieszak SM, Flanders WD, Kosinski AS, et al. A comparison of the
Charlson comorbidity index derived from medical record data and
administrative billing data. J Clin Epidemiol. 1999; 52(2): 137-142,
doi: 10.1016/50895-4356(98)00154-1, indexed in Pubmed: 10201654.
Sarfati D, Hill S, Purdie G, et al. How well does routine hospitalisation
data capture information on comorbidity in New Zealand? N Z Med J.
2010; 123(1310): 50-61, indexed in Pubmed: 20360779.

Doorn Cv, Bogardus S, Williams C, et al. Risk adjustment for older
hospitalized persons. Journal of Clinical Epidemiology. 2001; 54(7):
694-701, doi: 10.1016/50895-4356(00)00367-X.

JorgensenTL, Hallas J, Friis S, et al. Comorbidity in elderly cancer patientsin
relation to overall and cancer-specific mortality. Br J Cancer. 2012; 106(7):
1353-1360, doi: 10.1038/bjc.2012.46, indexed in Pubmed: 22353805.
Gupta SK, Lamont EB. Patterns of presentation, diagnosis, and treat-
ment in older patients with colon cancer and comorbid dementia.
J Am Geriatr Soc. 2004; 52(10): 1681-1687, doi: 10.1111/j.1532-
-5415.2004.52461.%, indexed in Pubmed: 15450045.

Clerencia-Sierra M, Calderén-Larranaga A, Martinez-Velilla N, et al.
Multimorbidity Patterns in Hospitalized Older Patients: Associations
among Chronic Diseases and Geriatric Syndromes. PLoS One. 2015;
10(7): e0132909, doi: 10.1371/journal.pone.0132909, indexed in
Pubmed: 26208112.

Mounce LTA, Price S, Valderas JM, et al. Comorbid conditions delay
diagnosis of colorectal cancer: a cohort study using electronic prima-
ry care records. Br J Cancer. 2017; 116(12): 1536-1543, doi: 10.1038/
bjc.2017.127, indexed in Pubmed: 28494470.

Sewitch MJ, Fournier C, Dawes M, et al. Do physician recommendations
for colorectal cancer screening differ by patient age? Can J Gastro-
enterol. 2007; 21(7): 435-438, doi: 10.1155/2007/938978, indexed in
Pubmed: 17637945.

Blustein J, Weiss L. The Use of Mammography by Women Aged 75 and
Older: Factors Related to Health, Functioning, and Age. J Am Geriatr
Soc. 2015; 46(8): 941-946, doi: 10.1111/j.1532-5415.1998.tb02746.x.
Fleming ST, Pursley HG, Newman B, et al. Comorbidity as a predictor
of stage of illness for patients with breast cancer. Med Care. 2005;
43(2): 132-140, doi: 10.1097/00005650-200502000-00006, indexed
in Pubmed: 15655426.

Terret C, Castel-Kremer E, Albrand G, et al. Effects of comorbidity on
screening and early diagnosis of cancer in elderly people. Lancet Oncol.
2009; 10(1): 80-87, doi: 10.1016/51470-2045(08)70336-X, indexed in
Pubmed: 19111248.

Segaard M, Thomsen RW, Bossen KS, et al. The impact of comorbidity
on cancer survival: a review. Clin Epidemiol. 2013; 5(Suppl 1): 3-29, doi:
10.2147/CLEP.S47150, indexed in Pubmed: 24227920.

Roxburgh C, McDonald A, Salmond J, et al. Adjuvant chemotherapy for
resected colon cancer: comparison of the prognostic value of tumour
and patient related factors. Int J Colorectal Dis. 2011; 26(4): 483-492,
doi: 10.1007/500384-010-1120-5, indexed in Pubmed: 21212966.
Sarfati D, Hill S, Blakely T, et al. The effect of comorbidity on the use of
adjuvant chemotherapy and survival from colon cancer: a retrospective
cohort study. BMC Cancer. 2009; 9: 116, doi: 10.1186/1471-2407-9-116,
indexed in Pubmed: 19379520.

Riihiméki M, Thomsen H, Brandt A, et al. Death causes in breast cancer
patients. Ann Oncol. 2012; 23(3): 604-610, doi: 10.1093/annonc/
mdr160, indexed in Pubmed: 21586686.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Forte V, Pandey A, Abdelmessih R, et al. Obesity, Diabetes, the Car-
diorenal Syndrome, and Risk for Cancer. Cardiorenal Med. 2012; 2(2):
143-162, doi: 10.1159/000337314, indexed in Pubmed: 22851963.
Sainz J, Rudolph A, Hoffmeister M, et al. Effect of type 2 diabetes pre-
disposing genetic variants on colorectal cancer risk. J Clin Endocrinol
Metab. 2012; 97(5): E845-E851, doi: 10.1210/jc.2011-2565, indexed in
Pubmed: 22419714.

Sassano A, Platanias LC. Statins in tumor suppression. Cancer Lett.
2008; 260(1-2): 11-19, doi: 10.1016/j.canlet.2007.11.036, indexed in
Pubmed: 18180097.

Khuder SA, Herial NA, Mutgi AB, et al. Nonsteroidal antiinflammatory
drug use and lung cancer:a metaanalysis. Chest. 2005; 127(3): 748-754,
doi: 10.1378/chest.127.3.748, indexed in Pubmed: 15764753.
Takkouche B, Regueira-Méndez C, Etminan M. Breast cancer and use of
nonsteroidal anti-inflammatory drugs: a meta-analysis. J Natl Cancer
Inst. 2008; 100(20): 1439-1447, doi: 10.1093/jnci/djn324, indexed in
Pubmed: 18840819.

Puts MTE, Tapscott B, Fitch M, et al. A systematic review of factors in-
fluencing older adults’ decision to accept or decline cancer treatment.
CancerTreat Rev. 2015;41(2):197-215, doi: 10.1016/j.ctrv.2014.12.010,
indexed in Pubmed: 25579752.

Berglund A, Wigertz A, Adolfsson J, et al. Impact of comorbidity on
management and mortality in women diagnosed with breast cancer.
Breast Cancer Res Treat. 2012; 135(1): 281-289, doi: 10.1007/510549-
012-2176-4, indexed in Pubmed: 22829398.

Cykert S, Dilworth-Anderson P, Monroe MH, et al. Factors associated
with decisions to undergo surgery among patients with newly dia-
gnosed early-stage lung cancer. JAMA. 2010; 303(23): 2368-2376, doi:
10.1001/jama.2010.793, indexed in Pubmed: 20551407.

van Gestel YR, Lemmens VE, de Hingh IH, et al. Influence of comorbidity
and age on 1-,2-,and 3-month postoperative mortality rates in gastro-
intestinal cancer patients. Ann Surg Oncol. 2013; 20(2): 371-380, doi:
10.1245/510434-012-2663-1, indexed in Pubmed: 22987098.
Janssen-Heijnen MLG, Maas HA, Houterman S, et al. Comorbidity in
older surgical cancer patients: influence on patient care and outcome.
Eur J Cancer.2007;43(15):2179-2193, doi: 10.1016/j.ejca.2007.06.008,
indexed in Pubmed: 17681780.

Hamakawa T, Kurokawa Y, Mikami J, et al. Risk factors for postopera-
tive complications after gastrectomy in gastric cancer patients with
comorbidities. Surg Today. 2016; 46(2): 224-228, doi: 10.1007/500595-
015-1175-6, indexed in Pubmed: 25911190.

Kim W, Song KY, Lee HJ, et al. The impact of comorbidity on surgical
outcomes in laparoscopy-assisted distal gastrectomy: a retrospective
analysis of multicenter results. Ann Surg. 2008; 248(5): 793-799, doi:
10.1097/SLA.0b013e3181887516, indexed in Pubmed: 18948806.
Schneider EB, Hyder O, Brooke BS, et al. Patient readmission and mor-
tality after colorectal surgery for colon cancer:impact of length of stay
relative to other clinical factors. J Am Coll Surg. 2012; 214(4): 390-398;
discussion 398, doi: 10.1016/j.jamcollsurg.2011.12.025, indexed in
Pubmed: 22289517.

Lee L, Cheung WY, Atkinson E, et al. Impact of comorbidity on chemo-
therapy use and outcomes in solid tumors: a systematic review. J Clin
Oncol. 2011; 29(1): 106-117, doi: 10.1200/JC0O.2010.31.3049, indexed
in Pubmed: 21098314.

Hu CY, Delclos GL, Chan W, et al. Assessing the initiation and completion
of adjuvant chemotherapy in a large nationwide and population-ba-
sed cohort of elderly patients with stage-IIl colon cancer. Med Oncol.
2011; 28(4): 1062-1074, doi: 10.1007/s12032-010-9644-7, indexed in
Pubmed: 20714945.

Hershman DL, Wang X, McBride R, et al. Delay in initiating adjuvant
radiotherapy following breast conservation surgery and its impact
on survival. Int J Radiat Oncol Biol Phys. 2006; 65(5): 1353-1360, doi:
10.1016/j.ijrobp.2006.03.048, indexed in Pubmed: 16765531.

Ely MR, Romero SA, Sieck DC, et al. A single dose of histamine-receptor
antagonists before downhill running alters markers of muscle damage
and delayed-onset muscle soreness.J Appl Physiol (1985).2017; 122(3):
631-641, doi: 10.1152/japplphysiol.00518.2016, indexed in Pubmed:
27493198.

Unger JM, Hershman DL, Fleury ME, et al. Association of Patient
Comorbid Conditions With Cancer Clinical Trial Participation. JAMA
Oncol.2019; 5(3): 326-333, doi: 10.1001/jamaoncol.2018.5953, indexed
in Pubmed: 30629092.

59


http://dx.doi.org/10.1007/s12032-010-9644-7
https://www.ncbi.nlm.nih.gov/pubmed/20714945
http://dx.doi.org/10.1200/JCO.2005.04.5005
https://www.ncbi.nlm.nih.gov/pubmed/16618946
http://dx.doi.org/10.1200/JCO.2009.25.9796
https://www.ncbi.nlm.nih.gov/pubmed/20308658
http://dx.doi.org/10.1016/s1040-8428(97)10011-7
http://dx.doi.org/10.1016/s1040-8428(97)10011-7
https://www.ncbi.nlm.nih.gov/pubmed/9571306
http://dx.doi.org/10.1016/s0895-4356(98)00154-1
https://www.ncbi.nlm.nih.gov/pubmed/10201654
https://www.ncbi.nlm.nih.gov/pubmed/20360779
http://dx.doi.org/10.1016/s0895-4356(00)00367-x
http://dx.doi.org/10.1038/bjc.2012.46
https://www.ncbi.nlm.nih.gov/pubmed/22353805
http://dx.doi.org/10.1111/j.1532-5415.2004.52461.x
http://dx.doi.org/10.1111/j.1532-5415.2004.52461.x
https://www.ncbi.nlm.nih.gov/pubmed/15450045
http://dx.doi.org/10.1371/journal.pone.0132909
https://www.ncbi.nlm.nih.gov/pubmed/26208112
http://dx.doi.org/10.1038/bjc.2017.127
http://dx.doi.org/10.1038/bjc.2017.127
https://www.ncbi.nlm.nih.gov/pubmed/28494470
http://dx.doi.org/10.1155/2007/938978
https://www.ncbi.nlm.nih.gov/pubmed/17637945
http://dx.doi.org/10.1111/j.1532-5415.1998.tb02746.x
http://dx.doi.org/10.1097/00005650-200502000-00006
https://www.ncbi.nlm.nih.gov/pubmed/15655426
http://dx.doi.org/10.1016/S1470-2045(08)70336-X
https://www.ncbi.nlm.nih.gov/pubmed/19111248
http://dx.doi.org/10.2147/CLEP.S47150
https://www.ncbi.nlm.nih.gov/pubmed/24227920
http://dx.doi.org/10.1007/s00384-010-1120-5
https://www.ncbi.nlm.nih.gov/pubmed/21212966
http://dx.doi.org/10.1186/1471-2407-9-116
https://www.ncbi.nlm.nih.gov/pubmed/19379520
http://dx.doi.org/10.1093/annonc/mdr160
http://dx.doi.org/10.1093/annonc/mdr160
https://www.ncbi.nlm.nih.gov/pubmed/21586686
http://dx.doi.org/10.1159/000337314
https://www.ncbi.nlm.nih.gov/pubmed/22851963
http://dx.doi.org/10.1210/jc.2011-2565
https://www.ncbi.nlm.nih.gov/pubmed/22419714
http://dx.doi.org/10.1016/j.canlet.2007.11.036
https://www.ncbi.nlm.nih.gov/pubmed/18180097
http://dx.doi.org/10.1378/chest.127.3.748
https://www.ncbi.nlm.nih.gov/pubmed/15764753
http://dx.doi.org/10.1093/jnci/djn324
https://www.ncbi.nlm.nih.gov/pubmed/18840819
http://dx.doi.org/10.1016/j.ctrv.2014.12.010
https://www.ncbi.nlm.nih.gov/pubmed/25579752
http://dx.doi.org/10.1007/s10549-012-2176-4
http://dx.doi.org/10.1007/s10549-012-2176-4
https://www.ncbi.nlm.nih.gov/pubmed/22829398
http://dx.doi.org/10.1001/jama.2010.793
https://www.ncbi.nlm.nih.gov/pubmed/20551407
http://dx.doi.org/10.1245/s10434-012-2663-1
https://www.ncbi.nlm.nih.gov/pubmed/22987098
http://dx.doi.org/10.1016/j.ejca.2007.06.008
https://www.ncbi.nlm.nih.gov/pubmed/17681780
http://dx.doi.org/10.1007/s00595-015-1175-6
http://dx.doi.org/10.1007/s00595-015-1175-6
https://www.ncbi.nlm.nih.gov/pubmed/25911190
http://dx.doi.org/10.1097/SLA.0b013e3181887516
https://www.ncbi.nlm.nih.gov/pubmed/18948806
http://dx.doi.org/10.1016/j.jamcollsurg.2011.12.025
https://www.ncbi.nlm.nih.gov/pubmed/22289517
http://dx.doi.org/10.1200/JCO.2010.31.3049
https://www.ncbi.nlm.nih.gov/pubmed/21098314
http://dx.doi.org/10.1007/s12032-010-9644-7
https://www.ncbi.nlm.nih.gov/pubmed/20714945
http://dx.doi.org/10.1016/j.ijrobp.2006.03.048
https://www.ncbi.nlm.nih.gov/pubmed/16765531
http://dx.doi.org/10.1152/japplphysiol.00518.2016
https://www.ncbi.nlm.nih.gov/pubmed/27493198
http://dx.doi.org/10.1001/jamaoncol.2018.5953
https://www.ncbi.nlm.nih.gov/pubmed/30629092

Vi

VIA MEDICA

Review article

NOWOTWORY Journal of Oncology
2020, volume 70, number 2, 60-64
DOI: 10.5603/NJO.2020.0014

© Polskie Towarzystwo Onkologiczne
ISSN 0029-540X
www.nowotwory.edu.pl

Contouring of the left anterior descending coronary
artery in patients with breast cancer — the radiation
oncologist’s view

Marta Biedka, Elzbieta Zmuda

Radiotherapy Department and Ward, Oncology Centre in Bydgoszcz, Poland

Breast cancer is the cancer with the largest prevalence, both in Poland and worldwide. The standard treatment in patients
with this disease is breast-conserving therapy (BCT), followed by whole breast radiotherapy (WBRT) with a boost dose
applied to the area of the bed created after tumour resection. In women who have undergone breast amputation — in
the presence of poor prognostic factors — the chest wall is irradiated with or without the irradiation of the axillary fossa
and clavicular area. Radiotherapy is used as an adjuvant treatment in connection with the high rate of relapses in the area
of the treated breast — as much as 20% after 10 years. Some patients, before the commencement of the irradiation, are
treated systemically with the use of regimens comprising drugs with a high degree of cardiotoxicity. This effect may even
be increased during the course of radiotherapy — mainly in patients after amputation of the left breast. The side-effects
induced by radiotherapy depend on area of the heart within the field of irradiation. Studies suggest that the vulnerable
parts of the heart are the coronary vessels, and primarily, the left anterior descending (LAD) artery, which is located close
to the chest wall.

The objective of this study is to present practical guidelines concerning contouring the left anterior descending (LAD)
artery in patients with cancer of the left breast, who have qualified for radiotherapy.

Contouring the LAD seems to be significant as a method of assessing the critical organ during radiotherapy. The results
may cause a modification of the treatment strategy: a change to the planned radiotherapy, the quantity of the beams
and/or their angle of incidence or a change in the beam weight.

NOWOTWORY J Oncol 2020; 70, 2: 60-64

Key words: LAD, radiotherapy, breast cancer

Introduction

Breast cancer is the most frequently occurring type of cancer,
both in Poland and worldwide [1]. The standard treatment in
patients with this disease is the breast-conserving therapy
(BCT), followed by whole breast radiotherapy (WBRT) with
a boost dose applied to the area of the bed created after
tumour resection. In women who have undergone breast
amputation — in the presence of poor prognostic factors —
the chest wall is irradiated with or without the irradiation of
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the axillary fossa and clavicular area. Radiotherapy is used as
an adjuvant treatment in connection with the high rate of
relapse in the area of the treated breast — as much as 20 %
after 10 years 1, 2].

Some patients, before the commencement of the irra-
diation, are treated systemically with the use of the regimens
comprising drugs with a high degree of cardiotoxicity. This
effect may even be increased during the course of radiothe-
rapy — mainly in patients after amputation of the left breast.



The objective of the study

The objective of the study is to present practical guidelines
concerning contouring the left anterior descending (LAD)
artery in patients with the cancer of the left breast, who have
qualified for radiotherapy.

Materials and methods

50 patients treated in the Radiotherapy Department of the
Oncology Centre in Bydgoszcz were qualified to the study.
All the patients had breast cancer and had been surgically
treated: in 14 of them a breast had been amputated, and in
36 of them BCT (breast conserving therapy) had been applied.
Allthe women had indications for adjuvant radiotherapy. After
qualification for the treatment, a routine CT for radiotherapy
planning was performed (Tab. la, Ib, Ic).

CT was performed in patients in the lying position with
limbs abducted and rotated with the use of a Posirest support.
Before assessment, a tracer was applied on the entire length
of the scar. The scans were made every 3 mm, during free and
gentle breathing, whilst the images were sent to an Eclipse
planning system with the use of a DICOM system. In each pa-
tientapart from the standard clinical target volume (CTV) and
risk organs, LAD was contoured. One examiner identified the
location of the LAD on the basis of the course of the anterior
interventricular sulcus, whilst the other (in an independent
manner) — controlled the LAD contouring.

In the patients who had undergone breast amputation,
the area of clinical target volume (CTV) comprised the entire
chest wall together with the resection bed, skin, muscles, deep
fascia and ribs; with a margin of 0.5 cm to the planned target
volume (PTV) and adaptation to the anatomic structures with
a total dose of 45 Gy in 20 fractions. In the patients who had

undergone BCT, the CTV area comprised the entire breast and
the tumour resection bed, sparing the lower lying muscles, ribs
and skin; with a margin of 0.5 cm to PTV and adaptation to the
anatomic structures with a total dose of 42.5 Gy in 17 fractions.
In some patients a boost was carried out with brachytherapy,
atadose of 10 Gy in 1 fraction, whist in the remaining patients
— with the use of and external beam at a total dose of 10-12
Gy in 4-6 fractions, with 2-2.5 Gy per fraction.

In radiotherapy planning, most frequently, 2 tangential
fields with adaptation of the posterior border were applied,
with the use of mechanical and/or dynamic wedges of 15-30
degrees and photon radiation with the energy of 6and 15 MeV.
In the majority of patients who had undergone mastectomy,
a tissue-like bolus was required, whilst some patients who
had undergone BCT needed a strip of tissue-like bolus in the
midline.

Results

After analysis of the contouring of LAD in 50 patients by 2 in-

dependent examiners and after comparison of their drawings,

the following conclusions were drawn:

1. TheLADisinvisible in some places and its location should
be interpolated from the previous scans.

2. The LAD is best visible in women with coronary athero-
sclerosis.

3. Coronary vessels are best visible for contouring in the
windows from +600 to 800 and —150 to —200 Hausfield
units (HU).

4. The easiest way to identify the LAD is to begin with the
upper part of the heart, where this artery is located be-
tween the left and right heart ventricle and to right of
the descending aorta - i.e. in the place where the LAD

Table la. Mean maximum dose (Dmax), mean minimum dose (Dmin), mean average dose (Dmean ) and mean median dose (Dmed) for the heart and LAD

in all patients
Dmax (Gy) Dmin (Gy)
Heart 4210 057
LAD 4146 321

Dmean (Gy) Dmed (Gy)
5.08 1.87
30.03 3222

Table Ib. Mean maximum dose (Dmax), mean minimum dose (Dmin), mean average dose (Dmean ) and mean median dose (Dmed) for the heart and LAD

for the patients who had undergone BCT

Dmax (Gy) Dmin (Gy)
Heart 4262 0.58
LAD 40.94 391

Dmean (Gy) Dmed (Gy)
5.96 234
32.11 3545

Table Ic. Mean maximum dose (Dmax), mean minimum dose (Dmin), mean average dose (Dmean ) and mean median dose (Dmed) for the heart and LAD

for the patients who had undergone mastectomy

Dmax (Gy) Dmin (Gy)
Heart 4139 042
LAD 4131 346

Dmean (Gy) Dmed (Gy)
545 148
31.05 3263



branches away from the main left coronary artery,and then
runs towards the front and down towards the heart apex.

5. There were significant differences observed between
specific CT scans with regards to the location of the LAD,
which were connected to its tortuous course, and which
led to significant difficulties in interpolating its location
on the next scans.

6. The vessel is so small near the heart apex that it is rarely
visible.

7. Inabout 1/3 of the upper part of the heart LAD is poorly
visible; the anterior interventricular sulcus must be located
as the artery runs in this area.

8. During contouring, it was observed that the LAD in 1/2 or
1/3 of the heart length is adjacent to the chest wall from
the inside (this concerned the majority of the patients).

9. The area in which the LAD was adjacent to the chest wall
was largest in women with heart disease and the vessel
did not have a circular cross-section,

10. In the group of young and very slim patients, there were
cases in which the LAD and the entire heart were not
adjacent to the chest wall so the dose applied to these
structures was minimal and, moreover, the cross-section
of vessel in these patients was circular, which significantly
facilitated its identification.

11. In patients with a lower body mass index, a thinner chest
wall and/or a small amount of fatty tissue in the pericardi-
um, the dose per LAD was higher than in patients with a
larger amount of the pericardial fatty tissue, whichisolated
the LAD from the chest wall, thus increasing the distance
between them.

12. A comparison of the contouring of the left anterior de-
scending (LAD) artery made by two independent exam-
iners did not reveal any significant differences, and these
differences decreased even more with an increase in the
experience in locating the vessel and in precision in con-
touring,

13. When, in accordance with the suggestions of other au-
thors, a T cm margin was added around the vessel with
regard to difficulties in contouring and the respiratory
mobility of the heart, all the patients then had the LAD
located in this area, irrespective of the person who per-
formed the contouring of the risk organ; and when the
examiners had more experience in contouring, a margin
of 0.5 cm was sufficient.

Discussion
Clinical studies carried out among patients with breast cancer
point to the benefits in adjuvant radiotherapy, after both BCT
and breast amputation, where the risk of recurrence is high.
The side-effect connected with radiotherapy is an increase
in cardiological incidents, which might lead to death [3-5].
Irradiation may cause 2 types of cardiovascular disease:
micro- and macrovascular diseases. The first group is charac-
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terised with a decrease in the density of the vessels within the
heart leading to chronic heartischemic disease and myocardial
infraction secondary to focal degeneration. In macrovascular
diseases, in turn, irradiation accelerates and/or intensifies the
development of coronary atherosclerosis [6].

Currently, many strategies are applied in order to minimize
the effects of systemic treatment and/or radiotherapy. Modern
methods of reducing cardiotoxicity comprise radiotherapy
planning techniques: the use of coplanar beams, megavolt
energy, intensity-modulated radiotherapy (IMRT), deep inspi-
ration breath hold (DIBH), spiral tomotherapy or irradiation
with the use of special immobilisation used when a patient
is in the prone position — for women after breast conserving
surgery [2, 6].

Retrospective studies carried out among women with
breast cancer showed a significant effect of irradiation on the
heartand, consequently, an increase in the cardiotoxicity of this
type of treatment; some correlation was observed between
the mortality rate and the dose-volume histogram (DVH) in
this critical organ, namely the heart [3-5].

Radiotherapy-induced adverse effects depend on the re-
gion of the heart which is contained in the field of irradiation.
Studies suggest that these important areas are made up of the
coronary vessels, and, primarily the LAD, which is located in
close proximity to the chest wall. The LAD contouring seems,
therefore, significant for the assessment of the critical organ
during radiotherapy. The results of contouring may influence
the modification of the treatment strategy: a change of the
technique of the planned radiotherapy, the quantity of the
beams and/or their angle of incidence or a change of the
beam weight [7, 8].

The results of many clinical studies suggest that patients
with cancer of the left breast are exposed to a larger risk of
cardiovascular complications than those with cancer located
in the right breast [2, 4, 5]. Tanaka states that in patients with
breast cancer receiving radiotherapy, the mortality rate con-
nected with heart disease was between 1.27 and 1.76 times
higher than in patients without radiotherapy [9]. Borger et al.
estimated that for patients with left breast cancer who rece-
ived radiotherapy with the use of tangential fields, the rate of
cardiological complications was 1.38 (95% confidence interval:
1.09-2.15) in comparison with a location in the right breast [10].

[t must also be remembered that patients with breast
cancer make up a group in whom radiotherapy planning is
very difficult — in particular in women after mastectomy, in
whom the chest wall thickness is very low, which increases the
quantity of the irradiation deposited in soft tissue. This leads
to the fact that a larger dose is administered to the lung and/
or heart parenchyma, and that dose is also administered onto
alarger area [2]. Studies clearly show that each dose increase
by 1 Gy for the heart, results in an increase of mortality rate
by 3% within 20 years [2]. In patients with chest wall radio-
therapy, asymptomatic disorders of the perfusion of the heart



vessels, occurring within 6 to 24 months of the completion of
radiotherapy are observed [11, 12]. There are some individual
reports which exclude the effect of radiation dose on the heart,
yet these reports were published in the last century, where
treatment planning and realisation were completely different
so now it is difficult to make any reference to these reports [2].

The largest difficulty in contouring the LAD is the fact that in
the majority of centres no contrast agent is administered for the
CT when planning radiotherapy. This significantly deteriorates
the visibility of the course of the vessel, in particular given the
fact that this artery is very small and has a tortuous course, and
its diameteris usually 3 mm (and at the apex —about 1 mm) [13].

Venarini et al. used computed tomography with optimum
image resolution obtained thanks to a detector measuring 0.5
mm, yet the patients’ breath and the kinetics of circulation
led to blurring of the image, which made imaging of the
LAD very difficult [13]. During the contouring process it was
observed that the left anterior descending artery, in 1/2 or
1/3 of its length, is most frequently adjacent to the chest wall
from inside. In this very place, the LAD is also located close to
the sternum, and, because of this location and the necessity
of irradiating the whole chest wall in patients who have un-
dergone breast amputation, when adding a margin to clinical
target volume (CTV), the LAD lies within the planned target
volume (PTV). This allowed the clinicians to draw conclusions
and introduce corrections while contouring and treatment
planning. Much more attention was paid to the correctness
of the LAD contouring and target volumes so that the part
of the artery within the field of the therapeutic beam could
be limited and/or the creation of “hot spots”i.e. areas of high
dose could be reduced.

Venarini et al. assessed the location of the left anterior
descending artery in 25 breast cancer patients and presented
practical guidelines for contouring this structure. They empha-
sised that the location of the LAD is, in some places, invisible,
and therefore must be interpolated from previous scans, whe-
reas the visibility of the vessel is also negatively affected by
artefacts created by breathing and the heartbeat [13].

Jagsietal. [14]in turn, evaluated the size of the relocation
of the left anterior descending artery in a group of 10 patients
and observed that the largest movements of the LAD occur
in the vertical (up and down) plane. At the same time, they
stressed that a good visualisation and the possibility of conto-
uring allowed for the exclusion of the LAD from the irradiated
volume. Venarini et al. in their study, specified the doses for
critical organs, and found that the observance of these doses
may have some influence on the protection of those organs.
They calculated the maximum admissible dose for the LAD,
being for D2% from 2.7 to 41.7 Gy, and V 25 Gy for the heart
should be lower than 6%, and most frequently it was 1.5% with
standard deviation being +/-2.1% [13].

DiFranco et al. [6] pointed to difficulties in LAD contouring,
observing, at the same time, that with regards to the difficulties

in contouring and the respiratory mobility of the heart,a 1 cm
margin should be added around the vessel [6]. In our opinion,
a 0.5 cm margin is sufficient around the LAD, provided that the
examiner has gained practical skills in contouring. Certainly, in
patients with large respiratory mobility of the heart and with
difficulties in vessel visualisation, adding a 1 cm margin might
turn out to be necessary.

In the case of patients with a burden of cardiological
comorbidities, a selection of other radiotherapy planning and
realisation techniques must be taken into consideration. The
DIBH technique is one of the ways of minimising the dose of
radiation for the heart and coronary vessels [15-18]. Thanks to
this technique the Dmax and Dmean for the LAD decrease by
approximately 50-60%. This is a very useful form of therapy,
but also very time consuming and the capacity is lower as well.
Moreover, this form of therapy forces a patient to maintain
strict cooperation during the entire treatment process, which
is sometimes difficult or even impossible.

Blanketal. [19] reported that the time span between ente-
ring the apparatus and administering the first fraction of treat-
ment with slow breathing was, on average, 42 minutes, whilst
the time span of conventional treatment was 15 minutes [19].

Our observations show that in patients with a larger quan-
tity of fatty tissue and a thicker chest wall, the dose deposited
on the LAD area was lower than in the case of persons with
a thin chest wall and/or smaller amount of the fatty tissue.
Similar observations were made by Tanaka et al.[9]. In patients
with a lower body mass index, a thinner chest wall and a small
amount of fatty tissue in the pericardium, the irradiation dose
for the LAD was higher than in patients with larger amounts of
pericardial fatty tissue which isolated the LAD from the chest
wall, increasing the distance between them. In multivariant
analysis, BMI was significantly correlated with Dmax, V 20 Gy
and V 30 Gy. In patients with BMI <22 kg/m? and with BMI
>22 kg/m? there were significant differences in the Dmean
and V 40 Gy doses|[9].

In the study of Niedere et al. [20] the average LAD volume
was 1.94 cm (1.28-2.86). Planning was carried out with the use of
3D and IMRT techniques. As in some patients, PTV was very close
to the LAD, it was not possible to reduce the dose of irradiation
there.In the case of planning with the use of the IMRT technique,
the deposited radiation was much lower in comparison with the
3D technique. And thus, in the case of a small LAD volume, 100%
of the vessel received the prescribed dose, and with the IMRT
technique the reduction of the mean dose was 44%. Maximum
accepted doses and volumes for the LAD, adopted by the authors
of the study were: a maximum 60% dose for any LAD volume, a
20% dose for 75% LAD volume, a 40% dose for 50% LAD volume
and a 50% dose for 20% LAD volume [20].

Conclusions

The contouring of the left anterior descending artery is always
difficult, but may reduce the post-radiation side effects, and
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therefore may allow for a lower rate of cardiological incidents.
Thanks to this process, the treatment planning and execution
may be modified on the basis of the LAD location. However,
further prospective studies carried out on larger groups of

patients are necessary.
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Adjuvant radioiodine treatment in patients with thyroid
cancer — current recommendations
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Radioactive iodine therapy (RAI) has been used in patients with differentiated thyroid cancers (DTC) for many decades.
However, many changes in thyroid cancer treatment have been introduced for the last decade worldwide, mainly a tendency

to deescalate both surgical and adjuvant treatment has been observed. This work summarizes current Polish guidelines
for adjuvant radioiodine therapy compared to American Thyroid Association recommendations.

Key words: radioiodine treatment, thyroid cancer

Radioactive iodine (RAI) has been used for the postsurgical tre-
atment of differentiated thyroid cancer (DTC) for over 50 years.
Its therapeutic application in DTC is related to the ability of
thyroid cells (both normal and cancerous) to actively capture
iodine, including RAI, which is a 3 radiation emitter [1]. The in-
corporation of RAlinto a thyrocyte cellleads to the formation of
free radicals that damage the DNA structure and contribute to
cell death orloss of its growth and division potential. For many
years, radioiodine treatment was routinely recommended as
an adjunct to surgery regardless of the disease recurrence or
death risk.

The last decade has introduced many changes related to
DTC treatment. With the development of new diagnostic me-
thods, such as thyroglobulin (Tg) measurement or ultrasound
examination, as well as better understanding of the biology
and natural history of DTC, routine post-surgical radioiodine
treatment has been questioned. A tendency to deescalate
both surgical and adjuvant treatment has been observed [2].
However, the targets of adjuvant "'l have remained unchan-
ged and include the following:

- ablation of residual normal thyroid tissue, which may fa-
cilitate surveillance,

NOWOTWORY J Oncol 2020; 70, 2: 65-68

- ‘adjuvant therapy'due to a potential tumoricidal effect on
residual microscopic RAl-avid disease,

- the possibility of detection of unknown local or distant
metastases in a post-treatment whole-body scan.

While all the above targets are important, the ultimate
endpoint of postsurgical ablation is to minimise DTC recurren-
ce and death, primarily by eliminating residual normal thyroid
tissue or residual microscopic disease.

In patients with structural disease, particularly in patients
with non-resectable disease or after a non-radical operation
(R2) or with distant metastases, radioiodine therapy is not
adjuvant treatment. In these cases, the target of radioiodine
therapy is complete disease remission or palliative intension.
There are no indications for radioiodine treatment in patients
with anaplastic or medullary thyroid cancer.

Of note, treatment recommendations for DTC radioiodine
therapy have changed over time and vary among countries. Whi-
le American Thyroid Association (ATA) guidelines have become
more and more restricted regarding the use of radioiodine, other
countries, including Poland, are more open to recommending
radioiodine therapy [3-5]. The main reason for this discrepancy
is the lack of prospective randomised trials in DTC radioiodine
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treatment. Outside the radioiodine-refractory DTC setting, only
two prospective randomised trials have been published [6, 7].
They are, however, related to the preparation for RAI therapy
or RAI activity rather than to the indications for such therapy.

Eligibility for adjuvant 'l treatment in DTC is mainly based
on a 3-stage recurrence risk classification (Tab. 1) developed by
the ATA [2]. The TNM classification alone is no longer sufficient
and hence a detailed histological assessment is necessary. It
should include information related to the size of the primary
lesion, multifocality, histological subtypes of the cancer, the
presence and the extent of the extrathyroid infiltration, angio-
invasion and the assessment of the number and the diameter
of lymph node (micro/macro) metastases. In the future, the
diagnosis of the molecular status of the tumour (i.e. the pre-
sence of the mutation of increased risk of unfavourable disease
course such as BRAF or TERT) may be necessary. However,
currently it is not routinely considered at the time of patient
eligibility for adjuvant treatment. Other significant factors for
such therapy also include the measurement of postoperative
Tg concentration.

Although the ATA recurrencerisk scale (Tab. 1) was accepted
in Europe and Poland, its interpretation is different compared to
the USA, particularly in patients from the intermediate recurren-
ceriskgroup [5]. Both Polish and American guidelines stress the
necessity of adjuvant radioiodine treatment in patients from the
high risk group in whom histological findings revealed extrathy-
roid infiltration (pT4), the diameters of metastases >3 cm and
angioinvasion of more than 4 vessels in follicular thyroid carci-
noma or if high postoperative concentration of Tg is found [2, 4].

Adjuvant radioiodine therapy can be abandoned in pa-
tients from the low risk group in case of papillary thyroid cancer
(pT1a) without other negative risk factors, which is consistent
with European and American guidelines (Tab. Il). However, in

other advancement stages, eligibility for the extent of surgery
and adjuvant radioiodine therapy is open to debate.

According to the ATA 3-stage recurrence risk classification,
patients with lymph node micrometastases (<2 mm in diame-
ter) whose number does not exceed 5 are included in the low
risk group and radioiodine therapy is not routinely recommen-
ded. However, Polish guidelines recommend adjuvant RAl tre-
atmentin all patients with lymph node metastases irrespective
of their diameter, number or location (pN1a, pN1b) (Tab. I, I1I).

According to the ATA, patients staged pT1b-T2NO are inclu-
dedinthe low risk group and in this case the ATA recommends
lobectomy without adjuvant '3'l treatment.

Currently in Poland, lobectomy is only performed in pa-
tients staged cT1aNOMO, as opposed to ATA recommendations
[4]. In Poland, as in other European countries, patients staged
pT1b-T2NOMO receive adjuvant radioiodine treatment consi-
derably more often.

Obviously, one of the reasons for such managementis the
different extent of surgical treatment (total or near-total thy-
roidectomy), the different courses of the disease, depending
on the region of the world and the very good results of such
management reported in European countries.

According to the Polish recommendations, adjuvant
radioiodine therapy may be abandoned in patients staged
pT1b-T2NOMO if negative prognostic factors (e.g., aggressive
histological subtype or angioinvasion) were not found posto-
peratively and the potential benefits of such management
outweigh the risk of recurrence [4].

Similarly, differences are also noted in terms of recommen-
dations for adjuvant therapy in patients from the intermediate
risk group (Tab. Ill). In Poland, these patients are routinely quali-
fied for 3" treatment, while in the United States abandonment
of RAI treatment is permissible.

Table I. 3-stage recurrence risk classification of differentiated thyroid cancers based on the 2015 American Thyroid Association Guidelines [2]

Low risk group

Intermediate risk group

High risk group

Papillary thyroid cancer with all of the following: -

no local or distant metastases;

total macroscopic tumour resection;
no extrathyroid extension;

no aggressive histology of tumour (e.g.,
tall cell, hobnail variant, columnar cell
carcinomay);

no vascular invasion;

clinical NO or <5 pathologic N1
micrometastases (<0.2 in largest dimension);
if 13'is given, there are no RAl-avid foci
outside the thyroid bed on the first
posttreatment whole-body scan.

Intrathyroidal, well differentiated follicular
thyroid cancer without capsular or vascular
invasion or minimal (<4 foci) vascular invasion.

Intrathyroidal, papillary microcarcinoma, unifocal
or multifocal, including BRAFV600E
mutation.
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microscopic invasion of tumour into the =

perithyroidal soft tissues;

aggressive histology;

papillary thyroid cancer with vascular
invasion;

clinical N1 or >5 pathologic N1 with
allinvolved lymph nodes (0.2-3 cm in
dimension);

multifocal papillary microcarcinoma with
extrathyroid extension and the presence of
BRAFV600E mutation;

if 13l is given, there are RAl-avid foci outside
the thyroid bed on the first posttreatment
whole-body scan.

gross extrathyroid extension;

incomplete tumour resection;

distant metastases;

postoperative serum thyroglobulin level
suggestive of distant metastases;
pathological N1 with any metastatic lymph
node >3 cm in largest dimension;

follicular thyroid cancer with extensive
vascular invasion (>4 foci).



Table Il. Comparison of recommendations for adjuvant radioiodine treatment in patients from the low risk group based on Polish and American recommendations

ATA 2015 guidelines Polish 2018 guidelines

no no
no no

selectively therapy can be abandoned after
the assessment of postsurgical
treatment

(not applicable to patients with

[2,3]
Advancement Strength of
recommendation
Tla lesion <1 cm strong
NO (x) unifocal weak
MO (x) multifocal
T1b, T2 lesion(s) of 1-4 cm with no weak
NO (x) lymph node metastases or with
MO (x) the presence of lymph node
micro N1 micrometastases, with no distant
MO (x) metastases and with no other

negative prognostic factors found
in histological examination

NT)

Table I1l. Comparison of recommendations for adjuvant radioiodine treatment in patients from the intermediate risk group based on Polish and American

recommendations [2, 3]

Advancement Strength of

recommendation

ATA 2015 guidelines

Polish 2018 guidelines

T3 lesion >4 cm weak
NO (x)

T3 extrathyroid extension weak
NO (x)

T1-3 central lymph node metastases weak
N1a

T1-3 lateral lymph node metastases weak
N1b

Eligibility for '3l adjuvant treatment is related to time after
surgery and thyroid remnant volume. Radioiodine treatment
should be performed at the earliest about 4 weeks postopera-
tively when the wound has healed, the postoperative oedema
has resolved, and the Tg level has decreased. According to
the Polish recommendations, therapy should be performed
within 9 months after surgery, and when this period exceeds
9-12 months, the treatment is considered delayed. Indications
for adjuvant radioiodine treatment 12 months after surgical
procedure is questionable [4].

Large thyroid remnants (>1 ml on either site of the thyroid
bed) are relative contraindications for radioiodine adjuvant
treatment, since with large thyroid remnants treatment success
rate is worse. Higher or repeated RAI activities are necessary,
which results in increased RAI therapy-related risks [4].

A high level of thyroid stimulating hormone (TSH) is es-
sential for RAl uptake by thyroid cells. Traditionally, a high level
of TSH has been achieved by withholding thyroxine therapy
for 4-6 weeks after surgery. As a result, hypothyroidism can
affect the quality of life of patients and lead to the imbalance
of several biochemical parameters, particularly in the elderly.
Recombinant human TSH (rhTSH) was developed to facilitate
RAl application without withholding thyroxine. In most Polish
radioiodine treatment centres, rhTSH is the preferred method
of TSH stimulation. Therefore, there is no need to delay L-thy-
roxine therapy in patients after thyroid surgery.

consider yes
consider/rather yes yes
consider/rather yes yes
consider/rather yes yes

To conclude, in Poland postoperative radioiodine
therapy is given to patients:
a) from the high and intermediate risk groups
b) from the low risk group if:
- lymph node micrometastases are found in the posto-
perative histological examination,
- anincreased concentration of Tg is found postopera-
tively (stimulated Tg level >10 ng/dl),
- iodine accumulationis observed outside the thyroid bed.
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Idiopathic granulomatous mastitis (IGM) is a chronic inflammatory condition that may cause diagnostic difficulties during

clinical tests and radiological examinations in terms of differentiation from contagious diseases, such as tuberculosis

(TB) and fungal infections, as well as cancer. This report presents the case of a 23-year-old woman with granulomatous

mastitis, along with a discussion of the diagnostic dilemmas based on a clinical test, mammography, ultrasonography

and histopathological examination. IGM produces varied and non-specific manifestations on mammography and ultra-

sonography. Therefore, histopathological examination is necessary to make an unambiguous diagnosis. The possibility of

this condition must always be borne in mind to minimise the risk of an erroneous cancer diagnosis. There are no standard

procedures in force for the treatment of IGM.

Key words: granulomatous mastitis, breast cancer

Introduction

IGM s arare, benign and chronic inflammatory condition of the
breasts, which affects women of childbearing age [1, 2]. The
first description of the disease was presented in 1972 by Kes-
sler et al. to define granulomatous mastitis with an unknown
etiological agent [3]. In 1987, Going et al. recommended the
term‘granulomatous lobular mastitis' (GLM) to differentiate the
lesion from granulomatous periductal mastitis [4]. The lesion
was described as granulomatous mastitis affecting the breast
lobule and leading to its destruction. The granulomas were
made up of histiocytes, Langhans giant cells, lymphocytes and
plasmacytes. Granulomas do not undergo caseous necrosis.
Over time, the lesions may form confluent structures with
fat tissue necrosis, abscess formation and fibrosis. Selective
tests fail to reveal any microorganisms and the lesions con-

NOWOTWORY J Oncol 2020; 70, 2: 69-72

tain no foreign bodies. Occasionally, it is possible to observe
focal lesions related to lactation in women who have recen-
tly been pregnant. Differential diagnostics also encompass
other granulomatous lesions. Differentially diagnosing with
tuberculosis, sarcoidosis and cat-scratch disease (CSD) is most
often performed on the basis of clinical and histopathologi-
cal images [5,6]. This process must always take into account
granulomatous mastitis, which accompanies infiltrating or in
situ breast cancer [7, 8].

Case report

A 23-year-old female patient reported to the Oncological
Surgery Outpatient Clinic due to a tumour in the left breast,
which she had discovered about 1.5 months earlier. No other
present or past diseases were reported during history taking.
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Three years earlier, she had given birth naturally to one child
and breast-fed for six months. The patient reported no family
history of cancers, and did not suffer from fever, lung diseases,
dental problems, facial skin lesions, tonsillitis, gingivitis or bre-
ast injuries. Physical examination of the left breast, within the
external quadrants, revealed a palpable tumour of 8 x 8 cm
in diameter, which was hard and rough, poorly mobile, and
produced no lesions on the skin above it. In the left axillary
fossa, there were single enlarged and mobile lymph nodes.
Clinically, the lesion aroused suspicion of a cancerous growth.

A blood test revealed mild leukocytosis (white blood cell
[WBC] count: 10 100) and increased C-reactive protein con-
centration (176 mg/l, <10 mg/l). No abnormalities were shown
in the patient’s chest X-ray.

A breast X-ray revealed an area of irregular structure in
the external quadrants on the left side, measuring 8 x 8 cm,
with strong local vascularisation and local micro-calcifications
(BIRADS-5). In the bottom and middle parts of the left axilla
(armpit), there were four completely hypoechogenic lymph
nodes and one with a cortex thickened to 6 mm. These were
U4-type nodes (Fig. 1).

Contrast-enhanced spectral mammography revealed
anon-homogeneous, irregular infiltration measuring 11 x6.cm
inthe left breast and abnormal lymph nodes of 10 mm in short-
-axis view in the left axillary fossa. The right breast showed no
radiologically suspicious changes (BIRADS-5) (Fig. 2).

An ultrasound-guided core-needle biopsy (CNB) was per-
formed. The histopathological examination of the specimen
revealed severe, chronic active breast inflammation (mastitis).
The connective tissue stroma showed the presence of tiny
necrotic foci. The entire specimen contained numerous visible
inflammatory granulomas made up of epithelioid cells, mainly
multinucleate giant cells. No necrosis was found in any of the
granulomas. Minor reactive lesions were observed within the
ductal epithelium. A cytokeratin (CK) immunohistochemical
study was performed to confirm the presence of potential can-
cerinfiltration cells. However, the result of this study excluded
the presence of cancer cells in the specimen (Fig. 3).
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Figure 1. Ultrasonography of the left breast
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Figure 2. Spectral mammography of the left breast

No cancer cells were found on fine-needle aspiration biop-
sy (FNAB) of the lymph nodes.

Seven days after CNB, numerous hard, erythematous and
suppurative foci appeared over the tumour (Fig. 4).

Swabs were taken from the lesions, but the bacterial cul-
tures from the skin and the purulent secretion for Actinomyces
and Nocardia were negative.

Since the clinical picture might have suggested actinomy-
cosis, a pathologist was asked to search for the characteristic
“sulphuric granules” The specimen was therefore dissected and
thoroughly examined again. Unfortunately, the histopathologi-
cal examination of numerous samples stained with hematoxylin
and eosin did not confirm the presence of “sulphuric granules”
or filamentous bacteria. In order to confirm or finally exclude an
Actinomyces israeli infection, the Gram staining technique was
used, yet did not confirm the presence of Gram-positive bacteria.
Fungal infection was also excluded based on an assessment
of Grocott-stained specimen samples. Ziehl-Neelsen staining,
which was performed on mycobacteria, yielded a negative
result. The granulomas revealed no presence of the caseous
necrosis typical of TB. Since an etiological factor was not found,
the case in question was assumed to be granulomatous mastitis.

The patient was started on oral Amoxicillin at a dose of 1g
twice a day, for the first month. Next, the therapy was reduced
to Tg once a day. After six months of the therapy, the tumour
was no longer palpable, the skin lesions had decreased and the
filtration subsided. After the following three months, the skin
lesions disappeared. The patient remains under observation.



Figure 3. Mixed lympho-granulocytic inflammatory infiltrate with non-necrotic granuloma (A). Non-necrotic granuloma with multinucleate giant cells

(the black arrow) and a breast lobule (the white arrow), HE, magn. 100x (B)

Figure 4. The left breast 7 days after CNB

Discussion

Idiopathic granulomatous mastitis is a rare, chronic inflamma-
tory condition of the breasts, primarily observed in women of
childbearing age. Its precise etiology is not known. One hypo-
thesis is that it is caused by autoimmune factors or associated
with lactation [9, 10].

The dominant feature is most commonly a tumour, usually
with a cohesive texture, which may be accompanied by pain,
reddening and enlarged lymph nodes [10]. As the disease
progresses, there are other manifestations such as pulled-in
nipples, reddening, ulceration and fistulas, which may lead
to erroneous diagnoses of infiltrating breast cancer [11, 12].

Imaging examinations of IGM, such as mammography and
ultrasonography, are non-specific and may often be mistakenly
interpreted as cancer. In the case at hand, the tumour lesion in
the breast was classified as BIRADS-5 on both mammography
X-ray and ultrasonography. Some authors suggest performing
magnetic resonance imaging (MRI) in IGM diagnostics. Ho-
wever, studies have revealed that MRI provides no additional
data helpful in differentiating between IGM and breast cancer.

Due to the ambiguous IGM assessments from clinical and
imaging examinations, diagnosis should be based on a histo-

pathological analysis following CNB or tumorectomy [4, 11,
12]. Besides infiltrating cancer, differential diagnostics should
also take into consideration other chronic inflammatory breast
conditions, such as plasma cell inflammation, histoplasmosis,
tuberculosis and Wegener's granulomatosis [13].

The treatment of idiopathic granulomatous mastitis is
diverse, and the therapeutic options include conservative
treatment with an antibiotic, corticosteroid therapy or wide
local excision (WLE). A study by Atak et al. revealed that the best
treatment method for IGM patients involved surgical excision
combined with the administration of steroids [14].

Similarly, in a study by Sheybani et al. conducted on twen-
ty-two IGM patients, surgical treatment was the treatment of
choice [15]. In a study by Mahmodlou et al., steroid therapy as
a therapeutic method was found to be an effective treatment
method for IGM as it reduced inflammation [16]. Our patient
was started on antibiotic therapy for six months, resulting in
withdrawal of the symptoms.

The condition produces varied and non-specific mani-
festations on mammography and ultrasonography. Histo-
pathological examination is therefore necessary to make
a diagnosis. However, the possibility of IGM must always be
borne in mind to minimise the risk of an erroneous cancer
diagnosis. There are no standard procedures in force for the
treatment of IGM.
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The authorship of research results and scientific publications

in medical sciences

Justyna Ozegalska-Trybalska
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Introduction. The article aims to present the rules for determining the authorship of research results and scientific pu-
blications under intellectual property law and the applicable standards.

Materials and methods. The study is based on copyright law, national and international codes of ethical conduct in
research and scientific publications, including the European Code of Conduct for Research Integrity and the guidelines
for publication in medical journals of the International Committee of Medical Journal Editors.

Results and discussion. The standards for the attribution of authorship to scientific results under intellectual property
law, the applicable guidelines and customs are not consistent. Strict rules for determining the status of an author based
on their creative contribution within the meaning of copyright law do not correspond in full extent to the needs of the
sciences, where almost every contribution to research, clinical trials, and the preparation of publications is appreciated. In
practice, this may create conflicting situations as to the proper identification and indication of authorship and co-authors.
Conclusions. Among the standards for recognizing authorship, copyright standards prevail. A compromise solution be-
tween the restrictive approach for attributing authorship (co-authorship) of works under copyright and the non-binding
recommendation of the ethical codes, is to distinguish between the ‘authors’and other ‘non-authors'who contributed to

the creation of work, thereby protecting the interests of all parties involved.
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Introduction
Although medicine and the healthcare system are increasingly
subject to the standards of various areas of law (e.g. medical,
pharmaceutical, personal data protection regulations), intellec-
tual property law does not seem to be particularly relevant to
these areas. This conclusion is not entirely appropriate. Firstly,
patents and know-how are an essential tool for the protection
of medicinal products, devices and methods for medical treat-
ment. Secondly, publications containing the results of research
work, or clinical trials in various fields of medicine are subject
to copyright protection. This justifies even brief commentary
on some problems in this field of law, even in medical journals.
Among the issues selected from the field of intellectual pro-
perty covered by the series of articles"Intellectual Property Rights

and Medicine’, the problem of authorship and co-authorship of
research results and publications is of importance in the field of
research in medical science. Against this background, contro-
versies and possible conflicts derive from a number of sources.
First of all, there is the different understanding of creativity and
authorship in sciences, and this based on intellectual property
law. Secondly, various standards are provided under intellectual
property law and the applicable national, international codes of
ethics for research and scientific activities, as well as publication
guidelines and recognized customs for attributing authorship.

Materials and methods

Determining guidelines for authorship (or co-authorship) and
situations in which infringement of intellectual property rights
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concerning authorship occur, requires the identification of the
legal grounds appropriate for further analysis. It includes brief
comments of what constitutes the subject of protection under
intellectual property law and, consequently, who enjoys the
moral right to the authorship of such intellectual creations.

Intellectual creativity and authorship, which have signifi-
cant scientific, social and financial consequences, are immate-
rial goods protected as the personal rights of a natural person
under the provisions of the Civil Code and as copyright rights
by the Act on Copyright and Related Rights of 1994 [1].

The object of copyright is any manifestation of creative ac-
tivity of an individual nature, established in any form, irrespec-
tive of its value, purpose or form of expression (work). In the
field of research and scientific creations, these can be scientific
articles, medical opinions, conference speeches, presentations,
posters, databases. The possibility of qualifying an intellectual
creation as a copyright work derives from the individual mode
of expression of that work. The individual and original character
of the work is understood as non-standard, unconventional,
not resulting from predetermined requirements, but not its
substantive, scientific, economic value, which are essential cri-
teria of creativity relevant to the sciences. Copyright protection
starts from the moment of expression of the work in any form
(e.g. the oral communication of a conference presentation, an
article saved in a computer memory). It also applies to unfini-
shed works, fragments of works (e.g. an abstract of an article,
a draft version of a scientific paper).

The criteria used for the assessment of the individual cha-
racter of a work are liberal, and sometimes even trivial mani-
festations of intellectual creativity enjoy copyright protection.
Meanwhile, copyright law discriminates against creativity in
the area of the sciences, where the critical intellectual value is
attributed to discoveries, new methods, pure research results,
rather than the form and manner of their presentation or
expression [2]. These creations ‘as such;, even when of signifi-
cant scientific or practical importance, are explicitly excluded
from protection by copyright law. According to Article 2' of
the Polish Copyright Act, protection may apply to the form of
expression only and no protection shall be granted to disco-
veries, ideas, procedures, methods and principles of operation
as well as mathematical concepts.

This means that even a short, written description of, for
example, the symptoms of cancer can be copyright protected.
At the same time, breakthrough research results of a cancer
treatment expressed in the form of numerical parameters
or an innovative method of a cancer treatment won't enjoy
copyright protection. Excluding such results from the pro-
tection of exclusive rights under intellectual property law
presupposes that the creation of a monopoly on them would
restrict freedom of research, access to results and technological
progress [3].

The right to authorship of a work and signing it with one’s
name is one of the author’s moral rights that should be di-
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stinguished from the economic rights giving the author (or
the entity which acquired copyright) the exclusive right to
exploit the work. Contrary to these copyright economic rights,
which may be contractually transferred to another party, the
moral right to authorship cannot be transferred or renounced.
Another person or institution (e.g. a publisher) may be only
authorized to exercise this right, for example by not signing
the work with the author’s name or using a special form of
indicating the authorship.

The rightto authorship of a work is vested in the author (an
individual) who created the work. Authorship can be attributed
to one or more persons (co-authors). Unfortunately, there is
no binding definition of a “co-author’, which leads to many
disputes over co-authorship. Copyright law takes a restrictive
approach to who can be a co-author. To be recognized as a
co-author, a person must make “a creative contribution” to
the creation of a work. For example, co-authors of a scientific
article within the meaning of copyright law will be persons
who “physically” prepared (wrote) such a paper, created its
plan, layout, decided on a specific argumentation, formulated
conclusions. In contrast, persons whose contribution to the
common understanding is also significant are not considered
authors in the sense of intellectual property law. For example,
authors of the concept of the publication itself, the persons
who have conducted research, obtained results, have been
consultants, have made a substantive assessment or editorial
corrections, have managed the research work or the project
which resulted in its publication).

Copyright law does not“value”the authorship of a workin
any way, i.e. there are no rules regarding placing the names of
authors in any particular order (e.g. the leader of the research
team as the first-mentioned author, other authors, etc.). The
amount of creative contribution reflects shares in economic
copyright rights to the work.

Authorship is a matter of fact: i.e. it results only from the
point of creating a work or making a creative contribution
within the meaning of copyright law. On the one hand, indi-
cating someone as the author of a work (e.g. a publication), or
including them in an agreement concerning the exploitation
of the work (e.g. a publishing agreement), does not make such
a person an “author”within the meaning of copyright law. On
the other hand, given that copyright protection arises without
any formalities (so that sometimes it may be challenging to
prove being the author of a work) copyright law provides the
so-called presumption of authorship. It considers as the author
(co-author) a person whose name appears on a copy of the
work (e.g. a hard copy of the manuscript) or whose name is
communicated to the publicin connection with the dissemi-
nation of the work (e.g. is mentioned at a conference as the
presenter of a lecture). The presumption of authorship is ad-
vantageous in the case of a dispute on copyright infringement.
Until a third party proves the person indicated as the author
has not factually created the work, everybody must consider



the person stated on the work as being its author. Therefore, it
is essential to remember to sign works with one’s own name,
and also indicate the fact when verbal communication of
copyright works to the public takes place.

In addition to copyright standards, the proper indication
of the authors of research results and scientific publications
is the subject of various non-binding recommendations and
codes of ethics, which introduce different rules on authorship
than those indicated above.

Liberal standards in this respect are provided, for example,
by the European Code of Conduct for Research Integrity [4].
The Code includes the possibility of attributing authorship and
indicating the order of the author according to the assump-
tion that the status of an author results from their significant
participation in the planning of research, the collection of data
or their interpretation. This ethical code also introduces a requ-
irement for publishers and reviewers of publications to respect
authorship in obtaining authors’ consent to use their ideas,
data, research results or the further interpretation of them.

At the national level, one example is the Code of Ethics
for Researchers developed by the Commission on Ethics in
Science [5]. It has been adopted by the General Assembly of
the Polish Academy of Sciences in 2016 and is also used by
many institutions in the field of medical science (e.g. medical
universities, the Medical Centre for Postgraduate Education).
In terms of copyright and publishing practices, this Code
contains recommendations that the authorship of a scien-
tific publication should be based solely on a creative and
substantial contribution to the research. However, it defines
the relevant contribution differently from copyright law, na-
mely as a contribution consisting of significant participation
in initiating a scientific idea, creating a concept and design,
research, substantial involvement in data acquisition, analysis
and interpretation of the results obtained, as well as a signifi-
cant contribution to the drafting and writing of an article or
the critical improvement of it in terms of intellectual content.
The Code of ethics recognizes plagiarism as one of the forms of
the offensive violation of ethical principles in science. [t defines
this broadly as an action consisting of the appropriation of
someone else’s ideas, research results or statements without
correctly stating the source. Even though according to the
Code it constitutes a violation of intellectual property rights,
such a definition does not correspond to the understanding of
plagiarism under copyright law, which can only be committed
with regards to content which is protected by copyright. Since
copyright does not protect the ideas or results themselves,
but only the form the author uses to describe them, using
somebody’s else’s results is not plagiarism in the legal sense,
but can still be questioned as an infringement of the personal
right to scientific creativity.

Autonomous recommendations for determining who
is an the author, directly related to publications in medical
journals, include the recent recommendations of the Inter-

national Committee of Medical Journal Editors, called the

Recommendations for the Conduct, Reporting, Editing, and

Publication of Scholarly Work in Medical Journals of 2019 [6].

These recommendations recognize the author of a publication

as a person who meets the following conditions cumulatively:

1. has made a significant contribution to the concept or
design of the paper, obtaining, analyzing or interpreting
the data covered by the work;

2. elaborated and critically explained the relevant content;

3. has approved the final version of the work;

4. was responsible for the correctness and accuracy of the
presented content.

Consequently, persons who do not meet all the conditions
indicated should not be reported as authors. The conditions
defined in this way are not consistent with the requirements
of copyright law, where for the recognition of authorship, the
activities mentioned in point 2 and 3 are relevant and suffi-
cient. According to the recommendations it is appropriate to
indicate persons who performed auxiliary functions in the
preparation of the work (e.g. performed general supervision
over the research group, participated in the editing of the work
and linguistic correction), but as a category separate from the
authors (e.g. as "participating researchers”).

Results and discussion

Copyright law protects the form of expression and surprisingly
not the substantive, scientific or applicable content. Thus, the
intellectual property system does not meet the needs of the
sciences, where the persons responsible for discoveries, those
developing scientific methods, generating valuable experimental
data are traditionally also considered authors. Confusions regar-
ding authorship even deviate from the conviction that the author
is someone whose contribution was not only substantially, but
also scientifically and organizationally essential for the research
and published results. The lack of consistency between copyright
standards for the recognition and protection of authors and gu-
idelines provided by the codes of ethics and recommendations for
scientific publications creates situations in which the authorship
may be disputable. On the one hand, it may be controversial to
include among the authors persons who do not contribute cre-
atively to the copyright work creation (within the meaning of this
regime) or in opposition to recognize as authors, those who only
participated in the research and obtained the results included in
the work. On the other hand, because of the possibility of being
accused of infringing the right to authorship and committing
plagiarism, the names of those have contributed creatively to the
creation of the work and are co-authors according to copyright
law should not be omitted.

Conclusions

Disputes about authorship in the field of scientific research and
publication, allegations of plagiarism, the unreliable use and
misleading indication of research are increasingly common
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and medical science does not bypass them. The following
guidelines can help to avoid this problem.

First of all, a distinction must be made between authorship
(or co-authorship) of work as a protected copyright moral
right and attributing the name of the author (or co-author)
based only on their substantive or organisational involvement
in conducting the research, obtaining results, or preparing
publications. The rules for recognizing authorship within the
meaning of intellectual property law should, in any case, prevail
and should respect the actual creative participation in creating
the work. Misappropriation of authorship by taking over frag-
ments of another author’s work without proper indication of
whois an author, as well as the misrepresentation of a part of or
the whole of someone else’s work, constitutes an infringement
of personal copyright in the form of plagiarism, threatened
by civil liability (Article 79 of the Copyright Act) and criminal
liability (Article 115 of the Copyright Act).

Secondly, ideas, discoveries, pure research data, which
are not protected as such by intellectual property rights, are
scientific creations protected as personal rights. The use of
these kinds of intellectual achievements without identifying
the persons from whom they derive does not constitute pla-
giarism within the meaning of copyright law, but may still be
questioned as an infringement of the personal right to scien-
tific creation under Article 23 and 24 of the Polish Civil Code.

Thirdly, to avoid infringing the principles of ethics in con-
ducting research and scientific activities, the gap resulting
from the restrictive definition of co-authors under copyright
standards should be filled by identifying all the persons who
participated in the research and not omitting their contribu-
tion.The researchers involved should be indicated in a different
category from the authors with an appropriate annotation (e.g.

' "

“involved in research’ “served as a scientific adviser’, “critically

" o

reviewed a research proposal’, “collected data’,“provided and
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cared for the patients examined’, “participated in the editing
of publications”). Persons who contributed in this way are
not entitled to authorship as a moral copyright right and do
not enjoy its protection under copyright law. The omission of
their names among the ‘authors'does not formally constitute
copyrightinfringement but can be targeted as an infringement
of the ethical standards of scientific activity.

Fourthly, if many researchers are involved in preparing
a publication, it might not be very easy afterwards to determine
the contribution and authorship relevant for being recognized
as an author. Therefore, the recommendation is to record all
activities from the early stages, which allows the identification
of the group of co-authors of the work and the persons partici-
pating in its preparation following their factual contributions,
and possibly to avoid future disputes over authorship and
copyright infringement.
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