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Wstep. Chrzestniakomiesak (chondrosarcoma — ChSa) jest drugim co do czestosci wystepowania pierwotnym ztosliwym
nowotworem kosci — po miesaku kosciopochodnym (osteosarcoma). Celem pracy byta analiza czynnikéw rokowniczych
u chorych operowanych z powodu ChSa kosci miednicy z oszczedzeniem koriczyny — na podstawie retrospektywnej
analizy duzej grupy chorych. Przedstawiono rowniez aspekty techniki operacyjnej uwzgledniajacej lokalizacje guza w ob-
rebie miednicy oraz podjeto prébe okreslenia kryteriow doboru pacjentéw, u ktérych mozliwe jest wykonanie operacji
radykalnej i zarazem oszczedzajacej konczyne.

Materiat i metody. Analizie poddano dane 53 kolejnych chorych na chondrosarcoma kosci miednicy i kosci krzyzowej
leczonych operacyjnie w latach 1998-2020 w Klinice Nowotwordw Tkanek Miekkich, Kosci i Czerniakéw Narodowego
Instytutu Onkologii im. Marii Sktodowskiej-Curie — Paristwowego Instytutu Badawczego (NIO-PIB) w Warszawie. Chorzy
mieli wykonywane zabiegi operacyjne z oszczedzeniem koriczyny dolnej z intencja wyleczenia.

Wyniki. W badanej grupie chorych ze stopniem ztosliwosci histologicznej G1 byto 34, G2 — 16, a G3 — 3. Margines resekdji
RO uzyskano w 36 przypadkach, margines R1 w 11, a margines R2 w 5; 5- i 10-letnie przezycia catkowite dla catej grupy
wyniosty odpowiednio 84% oraz 65%. Prawdopodobienstwa przezy¢ wolnych od nawrotu choroby (disease-free survival
— DFS) 5-i 10-letnich wyniosty odpowiednio: 65% i 43%.

Whioski. W wyniku przeprowadzonej analizy wielowariantowej badanej grupy chorych wykazano, ze istotnym statystycznie
czynnikiem, ktéry decyduje o rokowaniu, jest margines resekcji (chorzy po operacji z radykalnym marginesem RO majg ok.
5 razy mniejsze ryzyko zgonu w stosunku do chorych po operadji nieradykalnej — margines R1 lub R2).

Stowa kluczowe: chondrosarcoma, kos¢ miednicy, margines resekgji R, stopien ztosliwosci histologicznej nowotworu G

Jak cytowac / How to cite:

Piertkowski A, Komor A, Goryn T, Szostakowski B, Wagrodzki M, Makuta D, Castaneda-Wysocka P, Michalski W, Borkowska A, Rutkowski P. The outcomes of limb-
-sparing surgery of patients with chondrosarcoma of the pelvis. NOWOTWORY J Oncol 2021; 71: 336-342.
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Wstep

Chrzestniakomiesak (chondrosarcoma — ChSa) jest drugim co
do czestosci wystepowania pierwotnym ztosliwym nowotwo-
rem kosci - po miesaku kosciopochodnym (osteosarcoma) [1].
Wiekszo$¢ zachorowan stwierdza sie u chorych po 50. roku
zycia. Najczesciej nowotwor ten rozwija sie w kosciach ptaskich,
obreczach konczyn, blizszych czesciach kosci dtugich [2-6].
Choruja czesciej mezczyzni.

Najczesciej stwierdzane anomalie chromosomalne to:
9p21, 17p13, 13q14,10. Amplifikacja gendw MYC i genu ko-
dujacego biatko AP-1 odgrywa réwniez istotng role w patoe
genezie ChSa [5, 71.

Chrzestniakomiesaki dzielg sie na konwencjonalne (okoto
85-90%) i niekonwencjonalne. Chrzestniakomiesak konwen-
cjonalny (klasyczny) jest nowotworem opornym na chemiote-
rapie i radioterapie. Jedyng skuteczng metoda leczenia pozoe
staje leczenie chirurgiczne z radykalnym marginesem [5-10].
Postacie niekonwencjonalne ChSa jak: clear-cell chondrosar-
coma (1-2% wszystkich chondrosarcoma), odréznicowany
chondrosarcoma (dediffereniated chondrosarcoma), mezen-
chymalny chondrosarcoma (mesenchymal chondrosarcoma),
ktore stanowig 109% wszystkich chondrosarcoma, odpowiadajg
w pewnym stopniu na leczenie systemowe i ewentualnie
radioterapie [1, 11].

Niniejsze opracowanie dotyczy chorych na ChSa z wyfacze-
niem podtypu mezenchymalnego (ze wzgledu nainny sposéb
leczenia miesakow drobnokomorkowych). Pod wzgledem
ztosliwosci histologicznej, chrzestniakomiesaki mogg dzieli¢
siena 3 grupy: G1, G2, G3.

Wiekszos¢ ChSa wystepuje sporadycznie. Natomiast 5%
ChSa pojawia sie w wyniku transformacji guzéw tagodnych
histologicznie, takich jak wyrosl chrzestno-kostna (osteochon-
droma) lub chrzestniak (enchondroma). Dlatego tez ChSa dzie-
limy na pierwotne i wtorne [1-4].

Najczestszym objawem ChSa zlokalizowanego w obrebie
kosci miednicy, z powodu ktérego chorzy zgtaszaja sie do
lekarza, sq narastajace dolegliwosci bélowe okolicy biodrowej
i/lub krzyzowej z czesto wystepujacym obrzekiem w tkankach
miekkich. Poza tym — bdle czy trudnosci wystepujace przy
chodzeniu. Dolegliwosci te moga wystepowac miesigcami
lub nawet latami. Stad bywaja lekcewazone zaréwno przez
pacjentow, jak i przez lekarzy, a gdy chory w koncu trafia do
osrodka onkologicznego, czesto choroba jest juz miejscowo
zaawansowana [12]. Niekiedy objawem jest rozlegty niebolesny
guz lub zmiana wykrywana jest przypadkowo.

Rozpoznanie stawia sie na podstawie biopsji z pobranego
wycinka z guza. Biopsja powinna by¢ poprzedzona wykona-
niem badan obrazowych (rentgenogram, tomografia kompu-
terowa i rezonans magnetyczny z kontrastem) [11].

Celem niniejszej pracy jest analiza czynnikéw rokowni-
czych u chorych operowanych z powodu ChSa kosci miednicy
z oszczedzeniem konczyny — na podstawie duzej retrospektyw-
nej grupy pacjentow z osrodka referencyjnego leczenia doro-

stych cierpigcych na miesaki. Przedstawiono rowniez aspekty
techniki operacyjnej uwzgledniajacej lokalizacje guza w ob-
rebie miednicy. Podjeto prébe okreslenia kryteriéw doboru
0s6b, u ktorych mozliwe jest wykonanie operacji radykalnej
i zarazem oszczedzajacej koriczyne.

Materiat i metody

Analizie poddano 53 kolejnych chorych na ChSa kosci miedni-
cy i kosci krzyzowej leczonych operacyjnie w latach 1998-2020
w Klinice Nowotwordw Tkanek Miekkich, Kosci i Czerniakdw
Narodowego Instytutu Onkologii im. Marii Sktodowskiej-Curie
—Panstwowego Instytutu Badawczego (NIO-PIB) w Warszawie.
Chorzy ci mieli wykonywane zabiegi operacyjne z oszczedze-
niem konczyny dolnej. W ich zakres wchodzity resekcje po-
szczegdlnych fragmentdw kosci miednicy, ewentualnie czesci
kosci krzyzowej — z zaoszczedzeniem funkgji koriczyny dolnej.
Obejmowaty one resekcje catego talerza kosci biodrowej lub
jego fragmentu, resekcje kosci kulszowej i fonowej w jednym
bloku lub ich fragmentow, resekcje stawu biodrowego z re-
konstrukcja endoproteza oraz resekcje odcinka kosci krzyzowej
z zachowaniem stawow krzyzowo-biodrowych.

Zbadano wartos¢ prognostyczng nastepujacych czyng
nikow:

wiek,

pte¢,

najwiekszy wymiar guza (w centymetrach),

stopien ztosliwosci histologicznej (G1, G2, G3).

Stopien ztosliwosci histologicznej ustalono na podstawie
protokotow badan histopatologicznych wykonywanych w Za-
ktadzie Patomorfologii NIO-PIB.

Analizie poddano réwniez wptyw radykalnosci zabiegu
operacyjnego na przezycia (czynnik R). Radykalnos¢ zabiegéw
okreslono na podstawie protokotéw badar histopatologicznych
oraz opiséw operacji. Resekcja RO oznaczata, ze w badaniu histo-
patologicznym marginesy chirurgiczne byty wolne od utkania
nowotworowego, a w trakcie zbiegu nie doszto do uszkodzenia
pseudotorebki guza. Resekcja R1 okredlata sytuacje, w ktérych
w trakcie zabiegu nie stwierdzono makroskopowo nowotworu
na przecietych przekrojach, nie doszto do uszkodzenia pseu-
dotorebki guza, natomiast w badaniu mikroskopowym stwier-
dzono nieradykalny margines resekcji. Resekcja R2 obejmowata
sytuacje, w ktorych w trakcie operacji doszto do uszkodzenia
pseudotorebkiguza, cze$¢ guza nie zostata swiadomie usunieta
ze wzgledu na brak technicznych mozliwosci radykalnej makro-
skopowao resekgji, w ocenie makroskopowej preparatu widoczne
byfo uszkodzenie pseudotorebki guza, makroskopowo i mikro-
skopowo stwierdzono nieradykalny margines.

U 50 chorych rozpoznawano klasyczng postac¢ ChSa (z po-
dziatem na stopnie ztosliwosci G1, G2, G3), u 2 chorych stwier-
dzono odréznicowang postac¢ ChSa (dedifferentiated ChSa), u 1
pacjenta opisano chrzestniakomiesaka jasnokomorkowego
(clear-cell ChSa). Nie wigczono do analizy chorych na ChSa
mesenchymale oraz pacjentoéw chorych na pozakostng po-
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sta¢ ChSa. U 9 pacjentow stwierdzono wtérng posta¢ ChSa
powstata z wyrosli chrzestno-kostne;j.

Czterdziestu szesciu z 53 pacjentow operowanych z po-
wodu guza pierwotnego byto leczonych do czasu nawrotu
choroby lub czasu ostatniej obserwacji wytacznie chirura
gicznie (z czego 1 chory byt operowany w innym osrodku).
Sposréd pozostatych pacjentéw 3 poddano radioterapii
pooperacyjnej, a 3 — brachyterapii srodoperacyjnej i radio-
terapii pooperacyjnej. Jedna pacjentka przeszta chemiotera-
pie przedoperacyjng (chora, u ktdrej z materiatu pobranego
podczas biopsji chirurgicznej rozpoznano chrzestniakomiesaka
niezréznicowanego (chondrosarcoma dedifferentiatum), osta-
tecznie rozpoznao po operadji klasycznego chrzestniakomie-
saka G3). U zadnego z pacjentéw kwalifikowanych do leczenia
operacyjnego z powodu guza pierwotnego nie stwierdzono
przerzutow odlegtych (MO).

Za czynniki oceniajace skutecznos¢ leczenia przyjeto
prawdopodobienstwa przezy¢ chorych (overall survival — OS)
i przezy¢ wolnych od choroby (disease-free survival — DFS).
Catkowity czas przezycia (OS) mierzono od daty operacji do
daty zgonu lub daty ostatniej informacji o tym, czy chory zyje.
Czas przezycia wolny od nawrotu choroby (DFS) mierzono od
daty operacji do daty nawrotu choroby, daty zgonu pacjenta
z jakiejkolwiek przyczyny lub daty ostatniej obserwacji.

Warto$¢ prognostyczng czynnikdw: wiek, pte¢, najwiekszy
wymiar guza w centymetrach, stopien ztosliwosci histologicz-
nej G, oraz radykalnos¢ zabiegu R zbadano, przeprowadzajac
analize statystyczna. Analize jednoczynnikowa przeprowadzo-
no z wykorzystaniem testu log-rank na poziomie istotnosci
statystycznej 0,1 [12].

Analize wieloczynnikowa przeprowadzono z zastosowa-
niem modelu proporcjonalnego ryzyka Coxa [13]. W procesie
modelowania postuzono sie krokowg eliminacjg zmiennych,
przyjmujac standardowe progi wytaczenia p > 0,1 i wiaczenia
p < 0,05. Analize przeprowadzono za pomocg pakietu staty-
stycznego IBM SPSS Statistics 23.0.

Wyniki

Charakterystyka chorych

Badana grupa chorych obejmowata 24 kobiety i 29 mezczyzn
w wieku od 17 do 71 lat (mediana wyniosta 42 lata). Chorych
ze stopniem ztosliwosci histologicznej G1 byto 34, G2 - 16,
G3 - 3. Wielko$¢ guza mierzona w centymetrach wynosita od
3 do 37 cm (mediana 10 cm). Margines resekcji RO uzyskano
w 36 przypadkach, margines R1 —w 11, margines R2 — w 5.
Charakterystyke analizowanej grupy przedstawiono w tabelil.

Rodzaje wykonywanych zabiegow resekcji
fragmentow kosci miednicy z oszczedzeniem
konczyny

Aspekty techniki chirurgicznej
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Tabela I. Charakterystyka analizowanych zmiennych

kobiety 24 (45,3%)
mezczyzni 29 (54,7%)
min.—maks. 17-71
mediana (IQR¥) 42 (32-53)
Gl 34 (64,2%)
G2 16 (30,2%)
G3 3(5,6%)
**BD. 1(1,9%)
RO 36 (67,9%)
R1 11 (20,8%)
R2 5 (9,4%)
min.—maks. 3-37
mediana (IQR¥) 10(8-11)

*IQR - rozstep miedzykwartylowy, n = 53; ** - brak danych

W analizowanej grupie 53 chorych wykonano nastepujace
rodzaje resekgji: resekcje fragmentu lub catego talerza kosci
biodrowej u 25 chorych, resekcje kosci kulszowej i tonowe;j
lub tylko tonowej — u 17 chorych, resekcje stawu biodrowego
zrekonstrukcja endoproteza — u 6 chorych, resekcje czesci kosci
krzyzowej z zachowaniem stawow krzyzowo biodrowych lub
resekcje w okolicy ktoregos ze stawodw krzyzowo biodrowych
—u 5 chorych (ryc. 1).

Utozenie pacjentéw do operacji obejmowato pozycje
ginekologiczng lub utoZzenie na stronie przeciwnej do ope-
rowanej. UtoZzenie pacjenta na boku daje swobodny dostep
do miednicy zarébwno od wewnatrz, jak i z zewnatrz. Poza
tym umozliwia kontrole stawu biodrowego i daje mozliwosc
wyznaczenia wiasciwego poziomu resekcji. Ponadto pozwala
na lepsza kontrole otrzewnej, tak aby w trakcie operacji — oile
jestto mozliwe — nie otwiera¢ jamy otrzewnowej, co zapobiega
ewentualnym wszczepom nowotworu do jamy otrzewnej. Co
wiecej, utozenie chorego na boku umozliwia przesuniecie sie
jamy otrzewnej na strone przeciwng do operowanej. Chorzy
operowani z powodu umiejscowienia nowotworu w kosci
krzyzowej byli operowani w utozeniu na brzuchu.

Analiza przezy¢ i czynnikéw wptywajqcych na
rokowanie chorych

W wyniku przeprowadzonej analizy stwierdzono, ze 5-i 10-let-
nie przezycia catkowite dla catej grupy (z 95% przedziatami
ufnosci [confidence interval — Cl]) wyniosty odpowiednio: 84%
(72-95%) oraz 65% (47-83%). Zakres obserwacji w miesigcach



resekcja talerza
kosci biodrowej
- 25 chorych

resekcja czesci
kosci krzyzowej
-5 chorych
resekcja kosci kulszowej
i tonowej (ewentualnie
tylko kos¢ tonowa)
- 17 chorych

resekcja kosci tonowej,
kulszowej i trzonu kosci
biodrowej ze stawem
biodrowym; rekonstrukgcja
endoproteza

-6 chorych
Rycina 1. Zakresy resekcji przy operacjach miesakéw kosci miednicy
z oszczedzeniem konczyny

wyniost: 0,689-356, mediana obserwacji 90 (95% Cl: 57-124).
Krzywa dla OS przedstawiono na rycinie 2.

Prawdopodobienstwa przezy¢ wolnych od nawrotu cho-
roby (DFS) 5-i 10-letnie (z 95% Cl) wyniosty odpowiednio: 65%
(50-80%) i 43% (23-63%). Krzywg dla DFS przedstawiono na
rycinie 3.

W przeprowadzonej analizie jednoczynnikowej stwierdzo-
no statystycznie istotny wptyw na OS i DFS (p < 0,1) dwdch
czynnikdw: stopnia ztosliwosci histologicznej guza (czynnik G)
i radykalizmu resekcji (czynnik R). Statystycznie istotny wptyw
na OS stwierdzono dla stopnia ztosliwosci G1 (p=0,011) oraz
zakresu resekcji RO (p = 0,007). Dla DFS stwierdzono wptyw
tych samych czynnikéw G1 i RO, wartosci p, odpowiednio,

0.8
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0.0
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Rycina 2. Przezycia (OS) dla catej grupy

0.8
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0.4+

0.2
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T
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obserwacja (lata)

Rycina 3. Przezycia bez wznowy (DFS) dla catej grupy

0,076 1 0,051. Wyniki analizy jednowariantowej przestawiono
narycinach od 4 do 7.

W analizie wielowariantowe]j Coxa stwierdzono, ze jedynie
radykalnos¢ (resekcja RO) wykonanego zabiegu ma wptyw na
przezycia i przezycia bez wznowy. Ryzyko wzgledne zgonu dla
pacjentow z resekcja RO stanowi 0,206 odpowiedniego ryzyka
dla pacjentow z resekcja R11R2 (czyli chorzy z resekcja RO maja
ok. 5 razy mniejsze ryzyko zgonu w stosunku do chorych z re-
sekcja R11R2). Natomiast ryzyko nawrotu choroby przy resekgji
RO wynosi 0,371 odpowiedniego ryzyka dla chorych z resekcja
R1 i R2 (czyli chorzy z resekcjg RO maja ok. 3 razy mniejsze
ryzyko nawrotu choroby w stosunku do chorych z resekcjg R1
i R2). Wyniki analizy wieloczynnikowej przedstawiono w tabelill.

Powiktania

Zaden chory nie zmart w ciggu 30 i 90 dni od daty zabiegu
operacyjnego. U 53 operowanych stwierdzono nastepujace
powikfania:

0.2

0.0

T
0 2 4 6 8 10 12 14 16
obserwacja (lata)

Rycina 4. Przezycia (OS) w zaleznosci od stopnia ztosliwosci
histologicznej guza G. G1 - niski stopier ztosliwosci histologinczej, G2 -
$redni stopien ztosliwosci histologicznej, G3 - wysoki stopien ztosliwosci
histologicznej. Prawdopodobieristwa przezy¢ (OS) 5- i 10- letnich w zaleznosci
od stopnia ztosliwosci histologicznej guza wyniosty odpowiednio: dla chorych
ze stopniem G1:94,6% i 85,6%, dla chorych ze stopniem G2 i G3: 71,6% i 52,3%
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Rycina 5. Przezycia (OS) w zaleznosci od radykalnosci wykonanego
zabiegu R. RO - zabieg radykalny, mikroskopowo marginesy wolne

od utkania nowotworowego, R1 - stwierdzenie mikroskopowo
nieradykalnego marginesu, R2 - stwierdzenie makroskopowo
nieradykalnosci zabiegu. Prawdopodobierstwa przezyc (OS) 5-

i 10-letnich w zaleznosci od marginesu resekgji wyniosty odpowiednio:
dla chorych z marginesem R0: 76% i 60%, dla chorych z marginesem R1
i R2: 40% i 20%

DFS

0.2

0 ) 4 6 8 10 12 14 16
obserwacja (lata)

Rycina 6. Przezycia (DFS) w zaleznosci od stopnia ztosliwosci
histologicznej guza G. G1 - niski stopier ztosliwosci histologicznej, G2 -
sredni stopien ztosliwosci histologicznej, G3 - wysoki stopien ztosliwosci
histologicznej. Prawdopodobieristwa przezy¢ bez wznowy (DFS) 5-i 10-letnich

w zaleznosci od stopnia ztosliwosci histologicznej guza wyniosty odpowiednio:

dla chorych ze stopniem G1:75,7% i 65%, dla chorych ze stopniem G2 i G3:
529%i31,2%

0.2 E—

0.0

Obserwacja (lata)

Rycina 7. Przezycia (DFS) w zaleznoéci od radykalnosci wykonanego
zabiegu R. RO - zabieg radykalny, mikroskopowo marginesy wolne
od utkania nowotworowego, R1 - stwierdzenie mikroskopowo
nieradykalnego marginesu, R2 — stwierdzenie makroskopowo
nieradykalnosci zabiegu. Prawdopodobienstwa przezy¢ bez wznowy
(DFS) 5-i 10-letnich w zaleznosci od marginesu resekcji wyniosty
odpowiednio: dla chorych z marginesem R0 75,2% i 60%, dla chorych
zmarginesem R1 i R2:40% i 20%

+ 1 chory operowany z powodu przetoki pecherza moczo-
wego (15. doba od operadji),

+1chory operowany z powodu ropnia w ranie pooperacyj-
nej (10. doba od operacji),

+ 4 chorych operowanych z powodu krwawienia z rany
pooperacyjnej lub z powodu krwiaka (w przedziale 0.
doba - 26. doba od operadji),

+ 1 chora operowana z powodu zwichniecia protezy stawu
biodrowego (3. doba od operacji).

Ogotem stwierdzono powikfania wymagajace interwencji
chirurgicznej u 7 chorych (13%). Nie uwzgledniano konieczno-
$ci wykonywania punkgji z powodu gromadzenia sie chtonki
W ranie pooperacyjnej oraz sytuacji zwigzanych z gorsza funkcja
konczyny. Zabiegi ewakuacji chtonki z rany pooperacyjnej oraz
koniecznos¢ rehabilitacji wynikaja z charakteru przeprowadzonej
operadji i s3 uwzglednione w postepowaniu rehabilitacyjnym.

Dyskusja
W wyniku przeprowadzanej analizy statystycznej stwierdzo-
no, ze podstawowym czynnikiem, ktéry wptywa na dtugosc

Tabela Il. Wyniki analizy wielowariantowej — parametry koricowego modelu regresji proporcjonalnego ryzyka Coxa

standardowy

Zmienna zalezna Zmienne Wspétczynnik Bfad
niezalezne beta

ryzyko zgonu pte¢ meska 1,111 0,675

0S RO -1,578 0,604

ryzyko nawrotu pte¢ meska 0,783 0478

DFS RO -0,992 0475
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Test Ryzyko 95% Cl - granica
Walda wzgledne o
gorna
2,711 0,100 3,037 0,809 11,397
6,825 0,009 0,206 0,063 0,674
2,685 0,101 2,189 0,858 5,588
4,355 0,037 0371 0,146 0,941



czasu przezycia (OS) i przezycia bez wznowy (DFS) chorych na
zlokalizowane ChSa miednicy jest margines resekcji. Chorzy,
u ktérych wykonano resekcje RO, majg wieksze prawdopoe
dobienstwo przezycia i przezycia bez wznowy niz chorzy po
resekcji R1 czy R2 — niezaleznie od wielkosci guza lub stopnia
ztosliwosci histologicznej.

From, Klein, Melnykiwsp.[12] w przeprowadzonej analizie
87 chorych stwierdzili, ze radykalny margines RO ma wptyw na
przezycia bez wznowy, natomiast nie wptywa na przezycia
catkowite. Nalezy mie¢ na uwadze, ze analizowano przezycia
u chorych na ChSa w réznych lokalizacjach (konczyna gérna,
dolna, tutéw i miednica). W przeprowadzonej analizie stwier-
dzono, ze ze wzgledu na lokalizacje najgorzej rokujg pacjenci
chorzy na ChSa miednicy. Natomiast w catej grupie czynni-
kiem, ktory ma wplyw na przezycia, jest stopien ztosliwosci
guza (a takze wystepowanie przerzutow) [14].

W analizowanej grupie 53 chorych na ChSa miednicy je-
dynie w analizie jednowariantowej stwierdzono, ze stopien
ztosliwosci histologicznej guza ma wptyw na przezycia (OS)
i przezycia bez wznowy (DFS).

W innym opracowaniu [15] Chen, Yu, Peng i wsp. anali-
zowali, czy u chorych na ChSa G1 margines resekcji (R1 vs.
RO) wptywa na przezycia catkowite lub wznowy. Z przepro-

wadzonej analizy wieloosrodkowej wynikato, ze przy stopt

niu ztodliwosci G1 margines nieradykalny nie wptywa na
prawdopodobienstwo wystapienia wznowy. Jednak byta to
analiza wieloosrodkowa, uwzgledniajaca gtownie lokalizacje
konczynowe ChSa, a wiec grupa chorych byta niejednorodna.
Wydaje sie, ze w przypadku lokalizacji miednicznej ChSa, nie-
zaleznie od stopnia ztosliwosci histologicznej, nalezy planowac
leczenie operacyjne tak, aby uzyskac mikroskopowo radykalny
margines chirurgiczny.

Z kolei inni autorzy — Tsuda, Evans, Stevenson i wsp.
[16] — podaja, ze margines resekcji rowny lub powyzej 1 mm
zapewnia przezycia pacjentow bez wznowy. Ale ich praca
dotyczyta tylko chorych na wtérnego ChSa powstatego na
bazie wyrosli chrzestno-kostnej. Poza tym byfa to analiza
wieloosrodkowa.

Natomiast analizowana grupa 53 pacjentéw obejmuje
chorych leczonych w jednym osrodku (z wyjatkiem 1 pacjenta
operowanego z powodu guza pierwotnego poza NIO-PIB),
uwzgledniono tez jedng lokalizacje (miednica), poza tym ok.
70% chorych byto operowanych przez dwdéch chirurgow jako
gtownych operatoréw. Pod wzgledem warunkéw, w jakich byli
leczeni, jest to wiec dos¢ jednorodna grupa chorych.

Nalezy dodac, ze w niniejszym opracowaniu nie rozgrani-
czano marginesu na mniejszy od 1 mm lub wiekszy czy rowny
1 mm (margines RO zostat zdefiniowany jako wolny od utkania

Rycina 8. Chora lat 69; resekcja lewego stawu biodrowego z rekonstrukcja endoproteza — przed (A) i po operacji (B)

A
BB Y ault)
JB+C 1.5 B31s

B

Rycina 9. Chory lat 41; chondrosarcoma talerza kosci biodrowej lewej i stawu krzyzowo biodrowego lewego - tomografia komputerowa sprzed (A) i po
operadji (B)
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Rycina 10. Chory, lat 39; chondrosarcoma kosci krzyzowej — badanie rezonansu magnetycznego przed (A) i po operadji (B)

nowotworowego — najmniejszy stanowi pseudotorebka guza,
pod warunkiem, Ze jest nienaruszona).

Poniewaz analizowana grupa chorych (53 pacjentéw po
resekcjach kosci miednicy z oszczedzeniem konczyny) jest
jednorodna (czyli mozna byto oceni¢ wptyw tych samych
czynnikdw na pacjentdw w procesie leczenia), stad wniosek,
ze wynik analizy wielowariantowej, iz najlepiej rokujg chorzy
po resekcji RO, jest bardzo prawdopodobny.

Do podobnych wnioskéw doszli Zoccali, Baldi, Attala i wsp.
[5], ktorzy w swojej pracy wykazali, ze margines RO w leczeniu
chirurgicznym chorych na ChSa miednicy jest najistotniejszym
czynnikiem decydujacym o rokowaniu, w odréznieniu od cho-
rych na ChSa kosci dtugich, gdzie margines R1 u chorych na
ACT (czyli ChSa G1) nie jest istotnym czynnikiem rokowniczym.
Podobne wnioski wyciggneli tez autorzy innych opracowan [8,
9]. Nasza praca uwiarygadnia te rezultaty.

Przyktady badan obrazowych u chorych operowanych
z powodu chondrosarcoma miednicy przed i po operacji przed-
stawiono na rycinach od 8 do 10.

Whioski

Na podstawie analizy jednowariantowej wykazano, ze u 53
chorych operowanych z powodu chondrosarcoma kosci mied-
nicy zzachowaniem koriczyny czynnikami, ktére wptywaja na
przezycia (OS) i przezycia bez wznowy (DFS) sa: stopien ztosli-
wosci histologicznej guza (G) i margines resekgji (R). Najlepiej
rokujg chorzy z guzami w stopniu ztosliwosci histologicznej
G1 i marginesem resekcji RO.

Analiza wielowariantowa wykazata, ze czynnikiem maja-
cym wplyw na przezycia (OS) i przezycia bez wznowy (DFS)
jestmargines resekdji (R). Najlepiej rokujg chorzy z marginesem
resekcji RO. Powodzenie leczenia z zachowaniem radykalnego
marginesu zalezy od wiasciwej kwalifikacji — przede wszystkim
na podstawie badan obrazowych - oraz od techniki operacyj-
nej (wypracowanej na podstawie wieloletnich doswiadczen).

434

Mozna postawic teze, ze wptyw na powodzenie leczenia
ma wieloletnie doswiadczenie danego osrodka podejmuja-
cego sie tego typu zabiegdw, czyli resekcji fragmentéw kosci
miednicy z oszczedzeniem konczyny z dazeniem do zacho-
wania radykalnego marginesu (R0).
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Introduction. The study was performed to evaluate the repeatability and effectiveness of the static-junctions image

guided (SJIG) method of craniospinal irradiation.

Material and methods. An analysis of 40 treatment plans was performed. All treatment plans were reviewed with regard
to the distances between isocentres between in every single field of each fraction during all treatment days. Based on that
data, second (actually treated) plans were created. The planned and treated parameters were compared.

Results. The study group consisted of 40 patients irradiated in the craniospinal region. Data on 902 fractions and 1635
isocentres positions was collected. 1-, 2- and 5-year overall survival was 95%, 89% and 78%, respectively. Spine metastases
were observed in regions which were covered with a homogenous dose during treatment.

Conclusions. SJIG is safe and produces very good long-term outcomes. Treatment planning and delivery is simple with
good reproduction of the planned dose distribution during the actual treatment.
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Introduction

Craniospinal irradiation (CSI) is commonly used in the treat-
ment of patients with primary central nervous system tumours
which spread via cerebrospinal fluid [1, 2]. CSl is a very chal-
lenging technique due to the length and the complexity of
the planning target volume (PTV) and radiosensitivity of the
surrounding organs. Different approaches to this treatment
technique have been developed so far, but no clear advantage
of any of them is so far evident [3—-18]. The analysis by SIOPE-
-BTG showed the benefit of modern radiotherapy techniqu-
es (intensity modulated radiotherapy — IMRT, volumetric arc
therapy — VMAT or proton beam therapy — PBT), but standard
(unmodulated) techniques of conformal therapy are still widely

used in many treatment centres, especially in low-income
countries [6-8].

In this study we evaluated the reproducibility and the ef-
fectiveness of the static-junctions image guided (SJIG) method
of craniospinal irradiation (CSI) with an emphasis on actual
treatment delivery implementation, long-term treatment re-
sults and patterns of progression. This method of CSI could be
useful in low-income countries with a lack of more advanced
treatment techniques and also in countries in which proton
beam treatment is not available. It could also be considered
a paediatric treatment technique because the impact of a low
dose was associated with dynamic techniques and an integral
dose is still a matter of debate.
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Material and methods

Immobilization, imaging and treatment planning
A thermoplastic mask (Orfit by Stanley) was made individually
for each patient. A computed tomography (CT) covering the
whole spinal axis was performed with 3-5 mm slices. A fusion
of the CT with a magnetic resonance of the brain was carried
out for all the patients. Forty patients were treated, 35 in the
supine position and 5 in the prone position.

All the plans were created in the Eclipse Advanced Tre-
atment Planning Software from Varian Medical Systems with
the pencil beam convolution (Eclipse PBC) or the analytical
anisotropic algorithm (Eclipse AAA). All the retrospectively
reviewed plans were created with the AA algorithm version
8.6. Each patient was irradiated with a 3D image-guided tech-
nique with static junctions between the fields (SJIG) - the field
dimensions and isocenter positions were constant throughout
the whole treatment.

The target volume consisted of GTV (gross tumour volu-
me) after the subtotal resection in all cases. The clinical target
volume (CTV) was defined as the intracranial content and
thecal sac, including nerve roots. The PTV (planning target
volume) was created by adding a 5 mm margin to the CTV.
The dose was prescribed to obtain >95% of the prescribed
dose in >98% of PTV.

For all the patients, a single treatment plan with static
junctions between the fields was made. It consisted of 2-3
isocentres and 3-7 fields: two opposed lateral fields to treat the
brain and a part of the cervical spine, and one or two adjoining
posterior spinal fields to cover the rest of the spinal canal (the
last one was tilted to match the beam divergence of the main
spinal field). The first isocentre was located at the level of the
cranial base, and treatment fields covered the brain and the
upper part of the cervical spine. The second isocentre was
located in the lower part of the thoracic spine (one posterior
field, 180 degrees). The third was used in the case of taller pa-
tients or when the thoracic field did not acceptably cover the

anterior part of the lumbosacral space. The number of spinal
fields (and isocentres) depended strictly on the length of the
PTV due to the limited maximum field size in the Varian system
which is (with SSD of 100 cm) 40 x 40 cm at the isocentre. All
the isocentres had the same vertical and lateral coordinates.
Corrections in longitudinal direction during treatment were
allowed only in the first isocentre position, corrections in lateral
and vertical direction were allowed in all isocentres positions.
The position of treatment fields between the first and the
second isocentre (the first junction) was matched using the
rotation of the collimator and treatment couch. The second
junction (if necessary) was created using the treatment table
rotation (90 degrees) and adjustment of the gantry rotation
(fig. 1). This method eliminates overlapping or underdosage
between the fields. All the treatment plans had dosimetric
verification before the beginning of treatment.

Treatment process

All the patients were treated on standard linear accelerators
with energies of 6-20 MV. Verification of the patient’s position
was performed with the portal view images (PVI) — the earlier
years of the study or with kilovoltage imaging (kV). To assure
correct treatment delivery, the couch was moved in a longi-
tudinal axis by a constant value derived from the treatment
plan, all other shifts were corrected according to the results
of imaging on the treatment machine.

Review process

All the treatment plans were reviewed by the physician and the
physicist with regard to the treatment couch movement (and
the distance between isocentres) between every single field
of each fraction during all the treatment days, based on the
data collected during the treatment and saved in the oncology
information system (Aria). The images (kV or PV) used to verify
the patient’s position during the treatment were audited for
all patients. Distances between the positions of the isocentres
were collected and checked against the planned distances. Each

Figure 1. The effect of collimation of treatment fields between the first and the second treatment field — the first junction: A — lateral view; B — frontal
view. € — the effect of the changing of treatment table rotation between the first and second treatment field — the second junction (lateral view)
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shift in the direction towards the head was noted as “+ value
and each shift in the direction towards the feet was noted as
a negative value compared to the planned distance. Based on
that data and the differences between the planned and the tre-
ated distances between the positions of isocentres, we created
second (actually treated) plans. The planned (P) and treated (T)
parameters as dose delivered to particular volume of the PTV
(%), minimum and maximum dose, mean and median total dose,
homogeneity index — HI (RTOG) were collected and compared.

Study endpoints

Overall survival (OS) was evaluated using the Kaplan—Meier
method. Progression-free survival was measured from the
date of the end of treatment to the date of local or distant
progression, or death. The date of death was obtained from
the National Cancer Registry. Treatment plans were reviewed
in patients with recurrence of the disease, in order to assess the
exact location and dose delivered to the relapse site. Toxicity
was evaluated based on the RTOG/EORTC criteria [19].

Results

Group characteristics

We performed a retrospective analysis of CSI treatment plans
of 40 patients (27 male and 13 female) with brain tumours
(22 medulloblastoma, 10 ependymoma, 5 germinoma, 2 pri-
mitive neuroectodermal tumours [PNET], T anaplastic oligo-
dendroglioma) treated in our Institution between the years
2005 and 2014. The study group consisted of 14 children and

26 adults. The median age was 21 years at the time of diagnosis
(range: 4-43). All the patients were treated with curative intent,
including those with metastases in the spinal region, which
were diagnosed in 4 patients. The mean spine volume was 129
cm’ and the mean spine length was 57 cm.

Fractionation and doses

Patients were irradiated with a fraction dose (fd) of 1.5-1.8 Gy
to the spinal regions and 1.5-2.0 Gy to the brain. All but one
received a two phase treatment: in the first phase, the brain
and spine were irradiated, in the second, a boost was delive-
red only to the residual tumour or tumour bed. The median
total dose (TD) in the first phase was 36 Gy and the median
boost dose was 18 Gy. The PBC algorithm was used in the
case of 21 patients, AAA in 19. The mean doses delivered to
the organ at risk were within the range of 0.82-6.82Gy for
the lenses, 25.33-55.68 Gy for the ears, 13.36-45.26 Gy for
the parotids, 3.97-31.27 Gy for the thyroid, 1.26-20.23 Gy for
the heart, 1.39-9.90 Gy for the lungs, 0.35-6.18 Gy for the
breasts, 2.42-8.85 Gy for the liver, 0.69-14.65 Gy for the bowel,
0.47-3.88 Gy for the kidneys and 0.14-18.9 1Gy for the bladder.
Data concerning the delivery of a total number of 902 fractions
and 1635 isocentre positions was collected. The planned (P)
and treated (T) parameters are presented in table I.

Follow-up

During the median follow-up (FU) of 58 months, 10 patients
died.One-, 2-and 5-year OS was 95%, 89% and 78%, respectively.
Tumour relapsed in 16 patients — 13 in the brain, 1 in the brain

Table I. The dosimetric parameters obtained by comparing the original plans and reconstructed dose distribution

Parameter % diff % in median dose (P/T)
D -0.02%
- -0.03%
Dlegs -0.03%
Dlsis -0.06%
Dl 0.00%
Disgys -0.01%
Dl -0.06%
D -0.10%
Diin -0.13%
- 0.04%
median Dy, 0.00%
mean Dy =
HI(P) 122
HI(T) 125
D1ad PrinP) 134
D, Prnin(T) 142
D/ DrninP/T) 0.18

% diff % in mean dose (P/T) Range
-0.20% -5.01% to +7.62%
-0.23% -591% to +7.01%
-0.47% -6.79% to +6.00%
-1.06% -10.93% to +4.60%
-1.22% -11.93% to +3.54%
-1.84% -16.27% to +3.49%
-243% -25.36% to +3.89%
-2.55% —27.75% to +3.21%
-3.73% -30.02% to +4.12%

240% -3.03% to +26.71%
= -4.21% to 847%
-0.01% -3.67% to +9.77%
1.25 1.08 t0 1.81
1.28 1.08 to 1.87
141 1.13t0 2.10
1.51 1.13t02.83
0.11 -0.05% to 1.08%

% diff - (Dose planned-Dose treated)/Dose planned x 100%; Dose n - dose received by certain percentage of the volume of the PTV; range relates to all mesured plans
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and then in the spine, and 1 in the spine only; 1 patient was
diagnosed with multiple bone metastases. Eight patients with
relapse died due to the progression of the disease. One-, 2-and
5-year PFS was 89%, 76% and 54%, respectively. Patients with
spinerelapses had plans with Hlof 1.234 (P), 1.245 (T) and 1.154
(P), 1.193 (T), respectively. Spine metastases were observed
inside the treatment fields, in regions which were covered
with a homogenous dose during treatment. No neurologic
complications caused by CSI were diagnosed. No radiologic
evidence of radiation-induced necrosis was observed.

Conclusions
So far, this is the first study which evaluated CSI treatment
planning techniques with regard to actual everyday treatment
delivery implementation, the long-term treatment results and
the pattern of progression [20-35]. The technique presented in
our study is simple and can be easily implemented — even in
departments with limited resources. In some countries, more
sophisticated radiotherapy systems, even if potentially availa-
ble, are not used due to their complexity and the time consu-
ming planning and delivery involved [29-33]. One approach to
expand the possibilities of the existing equipment is to install
some kind of platform-independent expansions like the ring-
-based compensator IMRT system proposed by Van Schelt et
al. [34]. The other is to refine the planning techniques used, as
proposed in our paper to reduce workload during treatment
planning and, thanks to the simple irradiation technique, also
in-room time which allows for optimization of accelerator use
without compromising the quality of the treatment.
Ourresearch is not only a theoretical study dealing with the
technical aspects of certain irradiation techniques. Our findings
are backed both by dose distribution recalculations based on
real-life, everyday position shifts, and by the clinical results
of treatment. No symptoms of any spinal cord injury in our
patients can be considered a strong confirmation of our the-
oretical assumptions; this is also supported by calculations of
the dose distribution reflecting the real position of the patient.
Alimitation of our study is its retrospective character, which
makes it impossible to assess whether the positioning data
reported in the system are indeed parameters during treat-
ment delivery (if the data was correctly saved in the system)
or e.g. the data on the isocenter position after the initial veri-
fication because not always the imaging was repeated after
position correction. The data concerning dose delivered was
re-checked in 6 patients, who, according to the calculations,
received less than 80% of the planned doses. Half of them were
planned with the PBC algorithm, half with AAA. In 3 patients
“cold spots”were observed in the thoracic-lumbar junction, 2
in the cervical-thoracic junction and 1 in the lumbar part of
the spine. The majority of patients were irradiated with good
(>80% of the planned dose in 90% of the patients) or very good
(>90% of the planned dose in 56% of the patients) accuracy.
When comparing the groups: the group with less than <80%

of the planned dose delivered, the group with 80-90% of the
planned dose delivered and the group >90% of the planned
dose delivered, we observed that patients who had the best
results were those with the largest mean and median length
of the spine were: in the group <80%: mean and median were
63 and 67 cm, in the group 80-90%: mean and median was
86 cm, and in the group >90%: mean and median was equal
94 cm. The necessity of sedation of children did not influence
the deviations observed in table I.

When discussing the drawbacks of the study, we sho-
uld also mention the histopathological diagnosis of patients
with ependymoma (which is, unless disseminated, no longer
an indication for craniospinal irradiation) and 1 patient with
PNET (which is no longer recognized according to the new
WHO classification). This fact however does not influence the
conclusions of the study aimed at the technical aspects of CSI.

SJIG is safe and produces very good long-term outco-
mes. Treatment planning and delivery is simple and less time
consuming than the junction-shift techniques, with good
reproduction of the planned dose distribution during actual
treatment, assuming that image guidance is available and
used on a daily basis.
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Introduction. Hilar cholangiocarcinoma (HC) is a tumor that requires a multidisciplinary approach and treatment.
The 3- and 5-year survival rates of HC patients treated with surgery and palliative methods were evaluated in the study.
Material and methods. The study covered 368 patients treated between 2000-2014. Of them, 137 patients were ca-
tegorized for surgery (RT group), and 231 for palliative treatment (PT group). The overall 3- and 5-year survival rates were
determined by the log-rank test. The Cox hazard regression model revealed the relative prognostic factors.

Results. The 3-and 5-year survival rates accounted for 38% and 21% after surgery, but 13% and 0 after palliative treatment
(p <0.0001). Radical tumor resection, negative lymph nodes, and early tumor T stage were the factors conducive to survival.

Conclusions. Surgery, if the radical tumor resection is possible, offers a chance for long-term survival. The effects of surgical

treatment are of little consequence in the face of poor treatment outcomes of palliative patients, however.

Key words: hilar cholangiocarcinoma, Bismuth-Corlette typing, T-stage typing, hemihepatectomy, negative resec-

tion margin

Introduction

Hilar cholangiocarcinoma (HC) is a tumor of the main lobar
extrahepatic bile ducts, distal to segmental bile ducts and
proximal to the cystic duct [1, 2]. Radical tumor resection that
also covers the extrahepatic bile ducts and the unilateral part
of the liver provides a chance to cure the disease, but selection
of candidates remains challenging [5].

Studies on the results of HC treatment usually show the
effects of surgery or the effects of palliative treatment in
the particular groups of patients [3-6]. Few studies focus
on an analysis of all patients admitted and treated at a mul-
tidisciplinary department of a single institution over a long
period of time [7]. This prompted the presentation of own
experience in the management of HC patients undergoing
radical surgery and palliative care in the multidisciplinary
HPB department of Medical University of Warsaw. The 3-and

5-year cumulative overall survival rates and factors condu-
cive to the survival of the patients were the end-points of
this study.

Material and methods

The study covered a cohort of 368 patients (F 178, M 190,
median age 58.3, range 23-94, SD +/-13.9 years) with Klatski-
n's tumors, who were transferred from public hospitals in the
period of 2000-2014. Of them, 65% had already undergone
bile duct stenting. Tumors were evaluated for radical surgery
by using the T-stage classifications as assessed using CT, MRIch
and USGimagings [8-11, 13]. The presence of adenocarcinoma
was confirmed in each case by the pathologist based on tissue
biopsies and/or tissue material removed during surgery. The
TNM clinical stage (UICC) was determined in patients who
underwent surgery.
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Patients qualified for radical surgery

The group consisted of 137 (37.2%) patients (F 63, M 74, median
age 57.3 years, (range 23-78, SD +/-12.2). 87 patients (F 37, M
50, median age 57.3 years) were already prosthetized before
the transfer. The tumor was of stage Bismuth-Corlette II, lllA,
and llIB in 6, 81 and 50 patients, respectively. Tumor clinical
stage of T1 was determined for 29 patients and T2 for 108.The
extended right hemihepatectomy included the right liver lobe,
the inferior part of segment IV, the hilar plate, and the entire
caudate lobe. The extended left hemihepatectomy included
the left liver lobe, the right paramedian sector of the hilar plate,
and most of the caudate lobe. Six tumors of the Bismuth Il type
were excised locally. Lymph nodes of the celiac axis, common
hepatic artery, and all lymphatic structures in the hepato-
duodenal ligament were coupled with complete resection
of the extrahepatic bile duct in all of the patients. A frozen-
-section analysis of the margins was used to guide resection.
The biliary tract continuity was restored by the anastomosis
of the remaining hepatic duct to the Roux-Y jejunal loop. The
postoperative course was uncomplicated in 78 patients (57%).
14 patients (10.2%) died due to postoperative complications.
The result of RO, R1,and R2 tumor resection was obtained in 100
(73%), 24 (17.5%), and 13 (9.5%) of the patients, respectively.
The extent of carcinoma infiltration within the removed tissues
was described in details by the pathologist in every patient. The
TNM clinical stage was determined as TINOMO in 29 patients,
T2NOMO in 58 patients, and T3NTMO in 50 patients. Adjuvant
chemotherapy was applied only to 37 patients undergoing
R1/R2 tumor resection. The details are presented in table I.

Patients having tumors clearly unresectable
(Palliative A)

The group consisted of 210 patients (57.3%, F 101, M 109,
median age 59.9, range 26-94, SD +/-11.0 years). Of them,
66% were already prosthetized before the transfer. The tumor
was of stage Bismuth-Corlette |, llIBand IVin 5,25,and 180 pa-
tients, respectively. Radiologic tests indicated clearly the tumor
unresectability (clinical T3 stage). No distant metastases were
found in any of the patients, however. Infiltration of the bile
duct by cholangiocarcinoma was confirmed by the pathologist
in specimens obtained by biopsy or biliary brushing during
ERCP. Clinical advances of the tumor were not possible to be
calculated (TxNxMO).

Patients having unresectable tumors, as found
during laparotomy (Palliative B)

In 21 patients (5.7%, F 14, M 7, median age 59.2, range 48-76,
SD +/-14.2 years) imaging studies indicated the possibility of
radical operation. Tumor was of stage Bismuth-Corlette IllA in
8 patients, and llIB in 13, and the clinical stage T2 was deter-
mined by radiologic tests. The operative exploration allowed
to recognize excessive tumor involvement (T3 stage) and its
unresectability. The reason for withdrawing them from radical
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surgery was tumor involvement of the main trunk of the portal
vein in 14 cases, involvement of the common hepatic artery
in 4, and the tumor’s extensive spread to the contralateral
ductin 7 patients. Operations ended after collection of tissue
specimens. All patients were treated by endoscopic stenting
over the postoperative period. Postoperative complications
were frequent. Pathologic diagnosis was obtained by examina-
tion of the specimens taken during the explorative operation.
Perineural invasion and lymph nodes invasion of the tumor
were present in all patients. No distant metastases were found.
The TNM stage of T4ANTMO was determined in all patients.

Palliative care modalities

The group of palliative patients consisted of 231 patients in
total (63%, F 115, M 116, median age 58.9, range 26-94, SD
+/-13.6 years). Endoscopic stenting of the bile duct tree was
applied to all 231 patients. Depending on individual indica-
tions, plastic stents or different types of SEMSs prosthesis were
inserted to provide effective bile drainage. The procedure was
effective in 199 patients (86.1% out of 231 in this group), and
uncomplicated in 145 (62.7%). 13 patients (5.6 %) died due
to a failure in the procedure or serious biliary complications.
In the follow-up period, plastic stents were usually changed
every 2-4 months. Metal SEMS prostheses were targeted for
permanent decompression of the biliary tree, however, more
than 50% had intermittent cholangitis along with the treat-
ment. Early complications also included infection, bleeding,
pancreatitis, and often occlusion caused by sludge in both
types of stents. Dislodgment happened in 14% and in 5%
of the fully and partially covered SEMS prostheses. 76 of the
patients (33%) received chemotherapy by using gemcitabine
and platinum-based regimens, according to the oncologist’s
order. The details are presented in table |I.

Statistical analysis

Data were summarized with follow-up to December 31,2019.
Cumulative overall patient survival rates at 3 and 5 years were
determined as percent of patients and calculated by the Ka-
plan—-Meier method using the log-rank test with adjustment for
the type of treatment. The Chi-square test was used to analyze
categorical data. The Cox proportional hazard regression model
was used to assess the relative prognostic factors influence on
patient survival. Values of p < 0.05 were considered significant.

Results

14 out of 137 patients from the RT group (10.2%), and 13 out
of 231 patients from the PT group (5.6%), died during treat-
ment due to serious complications (p > 0.71). The median
survival time for the 368 patients participating in the study
was 15.3 months, whereas the cumulative survival rates of
3- and 5-years were 27% and 11%, respectively. The median
survival time of patients treated by surgery was 19.5 months
(including patients with RO, R1, R2 resections of 24, 17, and 14



Table I. Demographic data, tumor features, procedures used and complications in patients treated by surgery

Patients treated by surgery
Number of patients: 137 (37.2%); F 63, M 74, median age 57.3 (range 2378, SD +/-12.2)
Overall results of surgery: RO — 100 (73%), R1 - 24 (17.5%), R2 —13 (9.5%)

Detail description of variables Num’ber Female Male
of patients
yes 87 (63%) 37 50
endoscopic prosthesis procedure prior to referral
no 50 26 24
Right extended hemihepatectomy for Bismuth-Corlette type IlIA
effects of surgery T-stage TNM class. No. of pts. 97 46 51
T TINOMO 16
RO . T2NOMO 50 73 36 37
T3NTMO 7
TINOMO
T1 none
R1 T2NOMO 16 6 10
T2 T3NTMO 16
TINOMO
T1 none
R2 T2NOMO 8 4 4
T2 T3NTMO 8
Left extended hemihepatectomy for Bismuth-Corlette type IlIB
effects of surgery T-stage TNM class. No. of pts. 34 12 22
T TINOMO 13
RO = T2NOMO 5 21 7 24
T3N1MO 3
TINOMO
T1 none
R1 T2NOMO 8 4 4
T2 T3N1MO 8
TINOMO
T1 none
R2 T2NOMO 5 1 4
T2 T3N1MO 5
Local tumor resection for Bismuth-Corlette type Il
effects of surgery T-stage TNM class. No. of pts. 6 3 3
RO T TINOMO 6 6 3 3
Results of pathologic examination
yes 50 19 31
lymph nodes infiltration
no 87 44 43
yes 64 31 33
liver parenchyma infiltration
no 73 32 42
yes 33 13 20
perineural invasion
no 104 50 54
Postoperative course and complications (Clavien-Dindo scale)
unomplicated 78 (57%) 40 38
grade | 12 2 10
grade |l 15 9 6
grade Il 5 0 5
grade IV 13 5 8
grade V (death) 14 (10.2%) 7 7
Adjuvant chemotherapy ( all R1 and R2 patients) 37 (27.7%) 15 22
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Table Il. Demographic data, tumor features, procedures used and complications in patients treated by palliative methods

Patients treated by palliative methods

No. of patients: 231 (63%); F 115, M 116, median age 59.9 (range 26-94, SD+/-11.6) years

Detail description of variables

endoscopic prosthesis procedure prior to referral

No. of patients Female Male
yes 140 (66%) 77 63
no 70 24 46

Palliative A: unequivocally not for resection

Bismuth-Corlette staging T-stage presumed TNM
Bismuth type Il
Bismuth type I1l/B T3 T4NXxMO

Bismuth type IV

No. of pts. 210 101 109
5 1 4

25 210 15 10
180 85 95

Bismuth-Corlette staging T-stage

Bismuth type IIIA
T2 TANTMO
Bismuth type llIB

confirmed TNM

No. of pts 21 14 7
8 3 5

21
13 11 2

Pathologic examination of tissue samples
lymph nodes infiltration
liver parenchyma infiltration

perineural invasion

yes 21 14 7
not tested not tested
yes 21 14 7

Palliative A & B: procedures used
metal stent replacement instead of existing plastic stents
new stenting procedure due to jaundice by plastic / metal stents

explorative laparotomy; plastic or metal stents introduced after

Palliative A & B: complications after procedures (Clavien-Dindo scale)

114 (49%) 27 87
96 69 27
21 14 7

uncomplicated
grade |

grade |l

grade lll

grade IV
grade V (death)

palliative A & B: adjuvant chemotherapy

months, respectively), and for patients treated by palliative
methods it was 13 months (p < 0.001). Statistical values are
shown in table Ill.

The effect of RO resection

The 3-and 5-year cumulative survival rates in the 137 patients
treated by surgery were 38% and 21%, whereas in the 231
patients treated with palliative methods it was 13% and 0, re-
spectively (log-rank test—5.01, p < 0.0001). On the other hand,
in the 100 patients undergoing RO resection it was 50% and
30%, butin the 37 patients undergoing R1/R2 resection it was
20.5% and 0, respectively (log-rank test — 3.15, p < 0.002). No
significant differences in the 3- and 5-year survival rates were
found between patients undergoing R1 resection (survival
rates accounting for 21% and 0%) and R2 resection (survival
rates accounting for 11.5% and 0), (log-rank test —0.60, p > 0.54;

145 (69%) 80 65
24 3 21
17 10 7
25 8 17
19 11 8
13 (5.6%) 5 8
76 (33%) 39 37

in between patients undergoing R1/R2 resection and those
treated with palliative methods (log-rank test — 0.65, p > 0.58);
in between the palliative patients who received adjuvant che-
motherapy and those who did not receive it (log-rank — 0.87,
p>0.28) (fig. 1).

The effect of T-stage

Patients categorized by T-stage classification were eligible for
tumor resection while being in the T1 or T2 tumor stage. Re-
section RO was achieved in 35 patients with T1 and 65 patients
with T2 tumors, while RT and R2 resection was achieved in 24
and 13 patients, all with T2 tumors. The median survival time
of patients with T1 tumors was 29.1 months and of patients
with T2 tumors — 15.5 months. On the other hand, all patients
with T3 tumors were suitable only for palliative treatment, with
amedian survival time of 13 months. The median survival of all



Table IIl. Analysis of patient survival based on treatment modality

Dependent
variables

Value ‘2’ for multiple comparisons;
independent variable (grouping):
treatment modality

Kruskal-Wallis test:
H(2,N=368)-31.27 p <0.0001

Survival time

Dependent
variable

P value for multiple comparisons;
independent variable (grouping):
treatment modality
Kruskal-Wallis test:

H (2, N=368) - 31.27 p < 0.0001

Survival time

RO R1+R2 PT

RO 2.81
R1+R2 281
PT 5.56 0.85
A
101 log-rank = -3.15 p = 0.002
0.9
— RO

0.81 —— RT+R2

cumulative survival rates
o
w
]

0 1 2 3 4 5 6 7
time [year]

log-rank = 0.65 p = 0.58
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— P

o o o
+ 9 @

cumulative survival rates
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9

0.1

0.0+ T T T T T T — J
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time [year]

RO 0.014 0.0001
RT+R2 0.014 1.00
PT 0.0001 1.00
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101 log-rank = ~0.60 p = 0.54
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Figure 1. Kaplan—-Meier survival estimate of patients with curatively intent surgeries and with patients treated with palliative methods. A. Survival
time differed significantly between R0 and R1/R2 resection; B. No significant difference in survival time was found between resection R1 and R2; CNo
significant difference in survival time was found between resection R1/R2 and palliative treatment; D. Survival time differed significantly between RO

resection and palliative treatment

368 patients that were categorized by T-stage was 14.7 months.
Further analysis by multiple comparisons showed that the
survival time of patients with stage T1 tumors was significantly
longer than those with stage T2 (p < 0.015),and T3 (p < 0.002).
No significant difference was found in the survival time of
patients with T2 and T3 stage tumors (p < 1.0), (tab. IV). The
T-stage of a tumor corresponded clearly to its local growth
and spread, as was confirmed by the pathologist in post-

-operative specimens that had been removed. Only patients
determined as T1-stage possessed tumors in the early stage
of development (TTNOMO), whereas in the T2 patients, tumors
were more advanced (T2NO and T3N1). Their survival time was
shorter,and unfortunately, it did not differ significantly from the
survival of palliative patients treated. The results indicate the
dependence of long-term outcomes from the clinical T-stage
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Table IV. Analysis of patient survival based on T-stage classification

Dependent
variables

Value 'z’ for multiple comparisons;
independent variable (grouping):
T-staging system

Kruskal-Wallis test:
H (3, N =368) - 18.33 p = 0.0004

Survival time

T1-stage T2-stage T3-satge
T1-stage 3.02 354
T2-stage 3.02 0.55
T3-stage 3.54 0.55

Dependent
variable

P value for multiple comparisons;
independent variable (grouping):
T-staging system
Kruskal-Wallis test:

H (3, N =368) - 18.33 p = 0.0004

Survival time

T1-stage T2-stage T3-stage
T1-stage 0.015 0.002
T2-stage 0.015 1.00
T3-stage 0.002 1.00

Table V. Results of multivariate analysis using the Cox regression model for factors conducive to patient survival

Parameter
tumor resection RO vs. R1/R2
lymph nodes negative vs. involved

tumor T1-stage vs. T2/T3

of tumor development, but also lymph node involvement in
the cancer mass.

Prognostic factors

The analysis revealed that RO tumor resection, the negative
lymph nodes, and the tumor at T1-stage, are factors favorable
for patients'survival (p < 0.001 and 0 < 0.02). Consequently, the
less advanced the tumor is, the easier it is to achieve radical
resection and the better the long-term result (tab. V). The
differences in the cumulative survival rates that would arise
from the patients’sex, age, and postoperative complications or
differences in the operative or endoscopic treatment modality
were found to be statistically not significant.

Discussion
The study demonstrated that RO tumor resection offers a chan-
ce atlong-term survival, however the procedure can be applied
in only circa 30% of cases. In such patients, the 3- and 5-year
cumulative survival rates were 50% and 30%, respectively, with
a perioperative mortality of 10.2%. Although the resection
was challenging in numerous cases, the postoperative com-
plications were not frequent, and the postoperative mortality
accounted for 10.2 %, since only 14 patients died. The results
corresponded to experience presented i.e. by van Gulik et al,,
Zhang et al., Baton, et al. and some others [19-24].

The study showed that the T-staging system served as
a good indicator for postoperative prognosis. The oncologic
radicalism has been achieved following the principles of liver
surgery that are generally known and accepted [2, 7, 11-16,
21,22]. A particular strength of the present study was that the
diagnosis of hilum carcinoma was confirmed in all patients by
positive histology or cytology. Therefore, the clinical stage of
the patients could be classified according to UICC/AJCC system
[7,16, 18]. The pathologic examination of the operative spe-
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Chi-square Pr> ChiSq Hazard ratio
14.79 <0.001 2.29
21.08 <0.001 227
521 <0.02 1.55

cimens showed that all T1-stage patients should be classified
as TINOMO, whereas T2-stage patients as at least T2NOMO, but
also as T2NTMO. This indicated a close correlation between
theT-staging system, the multifactorial pTNM staging and the
clinical stage of tumor development, which is obvious and
confirmed by years of experience [13-17, 23-25]. Therefore,
the median survival time of patients with T1 tumors was signi-
ficantly longer than of patients with T2 tumors, regardless that
the resection was RO in each case (p < 0.015). No significant
difference was found, however, in the median survival time of
patients with T2 tumors undergoing palliative resection and
the T3 tumors, treated with palliative methods (p > 1.0). In fact,
all patients who underwent tumor resection, limited to the sta-
te of R1 and R2, were classified as T3N1MO by the pathologist.
The above data has suggested that patients without lymph
node involvement have a better survival chance. Actually, the
negative lymph nodes were found as one of the factors con-
ductive to the survival of the patient in the multivariate analysis
by using the Cox regression model in this study. The literature
provides conflicting results regarding the association of lymph
node status on survival, with some authors showing a clear
effect [14, 22] and some showing none [7, 26]. Nonetheless,
our results indicate the dependence of long-term outcomes
from the clinical T-stage of tumor development, but also the
lymph node involvement in the cancer mass. Consequently,
the less advanced the tumor, the easier it is to achieve radical
resection and the better the long-term outcome [4, 7, 13-17].

The effectiveness of the preoperative assessment has pro-
ven insufficient in over 15% of patients. In fact, they had an
advanced cancer, which was confirmed during explorative
laparotomy or the surgery had to be limited to the stage R1/
R2 (all TANTMO). The problem is generally known as “unneces-
sary laparotomies’, and is mentioned as one of the causes of
poor treatment results in HC patients. However, the study by



Jarnagin et al. [7], and Zhang et al. [20] reveal longer survival
rates after palliative tumor resection. Also, Baton et al. [21]
found that R1 hepatic resection with no other risk factors can
offer better long-term survival. On the other hand, in a study by
Seyama et al. [22], no difference in survival was seen between
RO resection with a margin <5 mm and R1 resection. Indeed,
the 3- and 5-year cumulative survival rates were longer in R1
than R2 of patients, but, the difference was statistically irrele-
vant (log-rank test — 0.6, p > 0.54). Moreover, survival rates of
patients after a palliative R1/R2 resection and patients treated
with endoscopic methods were statistically also irrelevant (log-
-rank test — 0.65, p > 0.58). It was exactly one month longer
than in patients treated with endoscopic palliative modalities.
Stenting procedures were successful in 86.1% of unresectable
patients. SEMS prostheses were generally preferred to plastic
stents, however, in most advanced cases, plastic stents were
considered sufficient. Complications were not numerous and
hospital stay mortality concerned 5.6% of patients. Others
estimate the success rate at 55% to 90% of the adequate endo-
scopic drainage for hilar tumors, also indicating a higher risk of
cholangitis in such patients [27-29]. Surprisingly, and contrary
to studies demonstrating the clear advantage of gemcitabine/
cisplatin-based chemotherapy, we found no significant diffe-
rences in the survival of patients who were treated this way
(log-rank — 0.87, p > 0.28) [24-26]. The results quoted above
correspond to some other reports [7, 11, 18, 19, 30].

The positive effects of surgical treatment are obscured
by the vast majority of patients presented with advanced
locoregional disease. This is clearly demonstrated by the poor
overall survival of the whole population that is accounted in
months, despite the efforts and significant achievements in
the treatment of non surgical patients [1, 4, 7, 8, 15, 22, 23].
The analysis showed that 231 patients were in the T3-stage
of the tumor, denoting unilateral or contralateral portal vein
involvement and homolateral or contralateral hepatic atrophy,
that corresponded to clinical stage T4NxMO, according to
UICC/AJCC classification [7, 16, 24-26]. The main goals for the
palliation of patients with advanced hilar cholangiocarcinoma
are decompression of the biliary system and control of tumor
growth by chemo- radiotherapy [5, 11, 27, 28]. However, adju-
vant treatment (radiotherapy, chemotherapy or a combination
of both procedures) for locally advanced tumors, and especially
for tumors with distant metastases, seems not to influence
the oncological outcome in terms of disease-free survival and
overall survival [7, 14, 22, 24]. Our modest results achieved in
patients with palliative methods seem to confirm this experien-
ce.This is one of the most challenging malignancies of the liver
and the biliary system.The overall survival of patients suffering
from hilar chiolangiocarcinoma is poor, in spite of progress in
modern diagnostics and methods of treatment [7, 8, 15, 16,
18, 22]. The biological behavior of the tumor and its strategic
location are the principal reasons for this state of affairs.

In Polish literature, there are no analyses of multicentre
clinical studies concerning the diagnosis and treatment of
the Klatskin tumor. Reports on the outcomes after radical
and palliative surgical treatment are particularly lacking. Pe-
ripheral hepatico-jejunostomy is proposed by some authors
as an alternative palliative surgical method of treatment in
advanced cases [31, 32]. Most seem to rely on the implantation
of plastic and metal stents, which in practice, was primarily
used for palliation of the patients discussed in our study [33,
34]. Overall, the treatment results are poor; 5-year survival is
defined as about 1% in all treated for CCA patients and up to
20%, if it is possible to treat patients by radical surgery [31-33].
The effectiveness of chemotherapy in the treatment of hilar
carcinoma is low, however, it is proposed as an adjuvant or
palliative in selected patients. Constant control observations,
biochemical and imaging tests are recommended, depending
on the clinical course [35, 36].

Polish experiences differ somewhat from the trends pre-
sented in many contemporary reports. Tumor resection is still
the only potentially curative option for Klatskin tumor patients,
although only a small percentage of patients are eligible for
surgery. The side of the liver resection does not impact the
perioperative and long term outcomes in patients undergoing
curative-intent resection. A surgical strategy should be planned
based on the possibility of achieving RO resection with the con-
firmed negative margin of tissue by histopathologic test. The
5-year overall survival rates after radical tumor resection varied
from 20% to even 40% [37, 38]. Radical operative treatment is
proposed even for locally advanced tumor stages. The criteria
for resectability include absence of liver metastases, absence of
carcinomatosis, and absence of vascular invasion. Local tumor
advancement plays a minor role in these considerations [39].
A critical assessment of the patient’s preoperative imaging is
necessary to determine tumor resectability. The advantage
of T-stage over Bismuth-Corlette tumor classification for such
purposes is stressed in many studies [40, 41]. The percentage
recurrence is high. The problem is that we still lack accurate
noninvasive biomarkers for the diagnosis and to estimate the
prognosis while evaluating patients populations. So, definitive
resection, combined with adjuvant therapy to reduce the risk
of recurrence should be the standard approach for selected
patients. Chemotherapy medications that are used are flu-
orouracil, gemcitabine, and cisplatin [39-42]. If surgery is not
possible, in unresectable Klatskin tumors, the patients should
be treated by radiotherapy and/or chemotherapy. Low-dose
chemotherapy can make the tissue more sensitive to radiation,
however, radiation therapy can be used with or without low-
-dose chemotherapy. Gemcitabine combined with cisplatin
therapy has been recognized recently as a standard treatment
for unresectable Klatskin tumors [39, 40]. In Germany, radiation
therapy for Klatskin tumor is used after partial tumor resection.
[t is also used as the main treatment method for advanced
stages of cancer [43]. Decompression of the biliary tract plays
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an important role in the treatment process. Stents should
be placed by percutaneous transhepatic USG or CT guided
procedures instead of standard ERCP procedure to avoid po-
ssible intrahepatic infection. However, chemotherapy is not
recommended as the neoadjuvant treatment since it can delay
more effective therapy possibly even by months [39, 40, 42].
The results presented in the paper correspond, to a large
extent, to results presented in recent professional literature.
This is because the approach to the treatment has correspon-
ded with changing and constantly modernizing treatment me-
thods in the leading world HPB Centers. The large sample size
and long study period are certainly strengths of this study, but
the analysis may exhibit some bias characteristic for studies car-
ried out over a long time period on a large sample of patients
with a very specific type of disease. Thus, localization and the
extent of the malignancy could be sources of bias, especially
in patients with diseases in their advanced stage, since they
were diagnosed and categorized mostly by evaluation and
interpretation of radiologic images. The stage of classification
was just presumed in some patients with advanced tumors,
and this can be biased, since it was based on the results of
cytology and radiologic images. Moreover, the causal-effect
relationship between procedures and a patient’s long-term
outcome may have given rise to a small amount of bias in the
interpretation of the results. However, as regarding treatment
modalities, all procedures were performed by the same high-
ly experienced specialists, according to the same operative
procedures. Subsequently, any variations in performance of
the procedure caused by the individual nature of a particular
specialist, were too small to generate significant differences.
Therefore, we believe that the study results can be generalized
due to the considerable large number of patients included in
the study, followed up on for a relatively long time, but with
proper caution exercised due to its limitations and bias.

Conclusions

Surgery, if radical tumor resection is possible, offers some chan-
ce for long-term survival. The effects of surgical treatment are
of little consequence in the face of poor treatment outcomes
of palliative patients, however. Unfortunately, the majority of
hilar tumors are diagnosed in their advanced loco-regional
stages. This state of affairs results from the biologic behavior
of the tumor and its location.
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Introduction. Complementary and alternative medicine (CAM) is widely used by patients. The most frequent CAM users
are patients with cancer, but patients with other chronic diseases also utilize these methods.

Materials and methods. Data on the use of CAM were obtained from Google searches. For each specific search term,
the first three Google pages were analyzed.

Results. The analysis included 91 CAM institutions matching the inclusion criteria. The most common anticancer servi-
ces were intravenous vitamin C infusion, saltwater, intravenous infusion of glutathione, colon irrigation, an anticancer
diet, bio-resonance, and intravenous ozone infusions. The most common non-cancer entities treated were rheumatic
diseases, chronic fatigue syndrome, arterial hypertension, allergies, borreliosis, diabetes, atherosclerosis, and depression.
Anticancer therapies were more expensive than those used for non-malignant diseases (medians 250 PLN and 170 PLN,
respectively; p = 0.041).

Conclusions. This study provides a comprehensive overview of CAM methods used in Poland. These data may facilitate
social education and the development of preventive measures.

Key words: complementary medicine, alternative medicine, cancer, chronic diseases

Introduction

Complementary and alternative medicine (CAM) includes
complementary medicine, which claims to reinforce standard
medical treatments, and alternative medicine, which refers to
methods intended to replace standard medical treatments.
CAM methods are widely used all over the world [1]. The most
frequent CAM users are cancer patients, but patients with other
chronic diseases (e.g, type 2 diabetes, arterial hypertension,
depression, obesity, chronic pain, and allergies) also practice
these methods [2-6]. Despite its potential harmful effects and
the lack of evidence-based benefits, the usage of CAM has
significantly increased in recent years [7]. In Western countries,
up to 40-90% of cancer patients admit to using CAM methods,

and consistent growth has also been observed among patients
with other chronic diseases [8]. Recent reports show that more
than 70% of United States inhabitants have used CAM at least
once in their lives [9]. In 2007, the total annual expenditure on
CAM services in the United States was 34 billion USD —a 25%
increase compared to 1997 [10]. In 2016, the reported yearly
out-of-pocket spending on CAM services in the United States
reached 58.5 billion USD [11, 12].

Meta-analyses and systematic reviews assessing the ef-
ficacy of CAM provide conflicting results [13]. Due to their
low-quality methodology, most CAM studies do not allow for
meaningful conclusions [14]. CAM phase Il clinical trials are
less likely than non-CAM clinical trials to report disease-related
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outcomes, be supported by pre-trial results, and meet their
endpoints [15]. Notably, the anticancer treatment mechanisms
of CAM methods are often attributed to a single, specific patho-
physiological effect rather than multiple regulatory pathways
or influences on different effectors. CAM compounds may
also have several active components whose effects may be
cell-determined or epigenetically determined. Consequently,
CAM methods are largely scientifically unproven. Even though
some preclinical studies and preliminary clinical studies have
postulated anticancer effects, the clinical relevance of these
findings is highly questionable [16].

Data on types of CAM methods and their applications are
scarce. The purpose of this study was to assess the scope of
CAM practices offered to patients in Poland, with a particular
focus on anticancer therapies.

Material and methods

In August 2020, we performed an Internet search using the
Google Search web facility. The first three pages of search
results were analyzed for each of the following search terms:

won "o

‘cancer treatment’, “alternative medicine’, “complementary
medicine’,"intravenous vitamin infusions in cancer treatment’,
“vitamin Cin cancer treatment’,"bioresonance therapy in can-
whole-body hyperthermia in cancer treat-

nu

hyperthermia in cancer treatment’,“saltwater in cancer

"o

cer treatment’,
ment’,”
treatment”and “colon irrigation in cancer treatment” Method
specific search queries were selected based on their frequent
use in CAM institutions found by general search terms. We
only included articles that provided an institution with contact
information given on its website, a list of methods used, and
indications for their use.

All institutions were categorized as follows, according to
the CAM methods used:

-+ anticancer therapies,

+  supportive cancer therapies,

-« anticancer and supportive cancer therapies,
- therapies for non-malignant diseases.

This subdivision into categories was performed indepen-
dently by three individuals (AP, PS,and MW), and the final group
assignment was based on their collective opinion. Additionally,
all services were divided into those using drug substances (any
substances that were ingested or injected into the body) or
those using other methods. The following data were abstracted
from website pages and included in the Excel database: name
of the institution, city, type of institution, voivodeship, city po-
pulation, contact information, website page, diseases treated,
methods used, methods used for the treatment of cancer and
other diseases, number of physicians employed and their me-
dical specializations, type of service, service fees, and reference
to E-published literature. Institutions without information about
fees of CAM services available on the website (n = 30) were
contacted by phone. For institutions that provided ranges of fees
for consultations and procedures, the mean values were calcu-

lated. Institutions that set their consultation and procedure fees
individually were notincluded in the analysis. A non-parametric
(Mann-Whitney U) test for independent variables was used to
compare treatment and consultation fees.

Results

The screening identified a total of 115 institutions providing
CAM services, 91 of which met the study’s inclusion criteria
and were further analyzed (fig. 1). 91% of CAM institutions
were located in cities inhabited by over 100,000 people. Of

CAM institutions identified through
Google search (n=115)

Y

CAM institutions after duplicates
removed (n = 105)

4

CAM institutions screened
(n=105)

Y

CAM institutions subjected to analysis
(n=91)

Figure 1. Flow chart of the inclusion of CAM institutions

Table . Clinical entities treated in all CAM institutions (n = 91)

Disease N %

cancer 52 57%
anticancer therapy 37 41%
supportive cancer therapy 42 46%
rheumatic diseases 53 58%
chronic fatigue syndrome 51 56%
arterial hypertension 45 50%
allergies 45 49%
borreliosis 44 48%
atherosclerosis 43 47%
diabetes 43 47%
depression 42 46%
chronic infections 42 46%
migraine 40 44%
pain from various origins 39 43%
obesity 39 43%
hepatic diseases 37 41%
atopic dermatitis, psoriasis 36 40%

>
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Table I. cont. Clinical entities treated in all CAM institutions (n = 91)

Disease n % Disease
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Table I. cont. Clinical entities treated in all CAM institutions (n
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the 109 entities treated, the most common were rheumatic
diseases (58%), cancer (57%), chronic fatigue syndrome (56%),
arterial hypertension (50%), allergies (49%), borreliosis (48%),
type 2 diabetes (47%), atherosclerosis (47%), depression (46%),
and chronic infections (46%) — table I. There were 61 and
73 institutions offering drug- and non-drug-based methods,

Table II. Practices used across all CAM institutions (n = 91)

Method
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o
=

s
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o
>

Disease

respectively. A total of 70 methods were offered (18 drug-
and 52 non-drug-based), the most common of which were
intravenous vitamin C infusion (IVCl: 11.5%) and bioresonance
10.7%) — table II; supplementary tables [-XI. The mean num-
ber of methods used per individual CAM institution was 4.6
range: 1-15), and the mean number of diseases or groups of

—
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Table Il. cont. Practices used across all CAM institutions (n =91)

Method ] %

Zenni's electrostimulation 1 1.1%
geopathic test 1 1.1%
Bach’s therapy 1 1.1%
Schumann’s platform 1 1.1%

diseases treated per individual CAM institution was 18.5 (range:
1-51). 41% of institutions offered anticancer treatment; 46%
offered supportive cancer treatment; 32% offered anticancer
and cancer-supportive treatment; and 42% offered non-cancer
treatment. Drug-based and non-drug-based methods to treat
cancer were used by 73% and 78% (p = 0.52) of institutions,
respectively. Anticancer therapy was used by 72% of institu-
tions offering drug-based methods and 64% of institutions
offering non-drug-based methods (p = 0.33). Oxidative stress
and hangover after alcohol use were more frequently treated
with drug-based methods than with non-drug-based methods
(46% vs. 26%; p = 0.02 and 41% vs. 15%; p < 0.01, respectively),
whereas the opposite was true for addiction (23% vs. 43%;
p = 0.02), sciatica (3.3% vs. 16%; p = 0.01), allergies (38% vs.
59%; p = 0.01), and parasitic diseases (18% vs. 36%; p = 0.02)
- supplementary table XIl. The number of anticancer or sup-

Table Ill. Number of cancer services offered by CAM institutions

Allinstitutions (n =91)

Method ] %

bioelectronics - beta examination 1 1.1%
fotostimulation 1 1.1%
biofeedback 1 1.1%
gemmotherapy 1 1.1%

portive cancer therapies provided by particular institutions
varied between 1 and 13, with 48% of institutions providing
only T method (tab. Ill). The most common anticancer therapy
was IVCl (19%), followed by intravenous infusion of glutathione
and intravenous infusions of ozone (6.0% each), colon irrigation
and an anticancer diet (5.3% each), and bioresonance therapy
(4.6%) — table IV. Only 35% of institutions reported the names
(93 total) and specialties (36 total) of their employed physicians.
There were no significant differences between cancer- and
non-cancer-treating institutions regarding the employment
of physicians (37% vs. 25%, p = 0.27) or the frequency of drug-
-based and non-drug-based therapies (38% vs. 32%, p = 0.45).
The most common physician specialties were general surgery,
internal medicine, family medicine, cardiology, and radiology
(tab. V). The fees for consultations and procedures were pro-
vided by 77% and 90% of institutions, respectively. The mean

Institutions providing cancer services (n = 52)

Number of cancer Number of
services institutions
1 25

2 6

3 6

4 1

5 6

6 3

7 3

9 1

13 1

Service Median

fee per
procedure
(PLN)*

vitamin C intravenous infusion 28 19% 225
ozone therapy — 9 6.0% 173
autohemotransfusion

infusion intravenous glutathione 9 6.0% 190
colon irrigation 8 5.3% 180
diet 8 5.3% =
bioresonance 7 4.6% 243
ozone salt intravenous infusion 7 4.6% 175
whole-body hyperthermia 6 4.0% 1450
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28%
6.6%
6.6%
1.1%
6.6%
3.3%
3.3%
1.1%
1.1%

48%
12%
12%
1.9%
12%
5.8%
5.8%
1.9%
1.9%

Service Median
fee per
procedure
(PLN)*
alpha-lipoic acid intravenous 6 4.0% 188
infusion
local hyperthermia 5 3.3% 550
superficial ozone therapy 5 33% 150
hyperbaric chamber 3 2.0% 170
vitamin B complex intravenous 3 2.0% 235
infusion
bioenergotherapy 3 2.0% -
aromatherapy 2 1.3% -
E—



Table IV. cont. Services offered by CAM institutions for cancer patients

Service Median Service Median
fee per fee per

procedure procedure
(PLN)* (PLN)*

*1PLN=0.22 EUR

Table V. Medical specialties of physicians working in CAM institutions

Medical specialty (n = 84) Medical specialty (n = 84)
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Figure 2. The mean price (PLN) per consultation in CAM institutions (n = 70)
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Figure 3. The mean price (PLN) per procedure in CAM institutions
(n=283)

prices for consultations and procedures were 179.43 PLN (stan-
dard deviation 122 PLN) and 313 PLN (standard deviation 312
PLN), respectively (ig. 2 and 3). The median fees for cancer
and non-cancer consultations were 150 PLN each (ranges:
50-975 PLN and 75-450 PLN, respectively; p = 0.95), whereas
the median fee for anticancer therapies was higher than that
for non-anticancer therapies (medians: 250 PLN and 170 PLN,
respectively,p=0.041;ranges: 90-1235 PLN and 45-1625 PLN,
respectively). Only 15% of CAM institutions provided references
to published articles when recommending particular services.

Discussion

To the best of our knowledge, this is the first study to investi-
gate the scope of CAM in Poland. Our analysis demonstrated a
wide variety of methods for treating cancer and other chronic
diseases. Both the number of methods (18 drug-based and 52
non-drug-based) and the number of treated entities (109) iden-
tified in our study are impressive. The vast majority of CAM insti-
tutions in Poland are located in large cities, making them easily
accessible. Since there is no public funding for CAM services in
Poland, all institutions subjected to this analysis were private.
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The legal status of CAMin Poland is unregulated, and data
on its prevalence are scarce. In the Public Opinion Research
Center survey in 2011, 24% of people admitted that they or
a close family member had used the CAM Public Opinion
Research Center 2011 [17].

The popularity of CAM among cancer patients in Poland
may have several reasons. One of them is the poor general
assessment of public cancer care. A study conducted in 2011
on a representative sample of 1000 Poles revealed that only
18% of responders believed that the available cancer tre-
atment in Poland was of a standard comparable to that of
other EU countries [18]. The use of CAM may also result from
anxiety and a lack of emotional and psychological support
during treatment. Patients often feel alone in coping with
the psychological impact of a cancer diagnosis. As opposed
to conventional treatment, they view CAM as an effective,
safe, and holistic approach. Furthermore, many patients view
conventional medicine as an aggressive and isolated treatment
(cancer disease similarly to depression in Poland is often stig-
matized. In result patients end up alone with the disease) and
are afraid of its toxicity [19]. Hence, despite a lack of evidence,
alternative methods are frequently used in line to supplement
standard treatment to increase overall efficacy and alleviate
side effects. Interestingly, until recently, there was a relatively
high level of CAM acceptance among Polish physicians. In
a survey undertaken in 2008, 42% of physicians working in
oncology departments had recommended at least one CAM
method to their patients [20]. However, a more recent study
showed a higher level of skepticism about the value of CAM,
particularly among junior physicians [21].

The primary target of CAM is malignant diseases. A global
survey of 61 studies indicated that the prevalence of CAM
usage among cancer patients in the second decade of the



21st century varied from 16.5% to 93% (mean 51%) [22].
Cancer patients demonstrate an increased desire to use
CAM, primarily due to their motivation to alleviate treatment-
-related side effects, boost immunity, and cure the disease
[14, 22, 23]. In our study, 41% of CAM institutions offered
anticancer treatment, 46% provided supportive cancer treat-
ment, and 32% offered both anticancer and supportive can-
cer treatment. The high proportion of institutions providing
cancer services in this study may bedue to Internet search
criteria focused on cancer treatment. In contrast, other CAM-
-managed diseases were identified unintentionally and may
be underreported.

The most common CAM service across all diseases (offered
by more than half of institutions) was IVCl. This method was
popular among cancer patients. A recent Polish study indica-
ted that the most frequent indications for IVCl therapy were
its perceived effectiveness in acting as a potent anticancer
agent, enhancing the chemosensitivity of cancer cells, and
reducing the intensity of chemotherapy-related toxicities [24].
The widespread use of this method may also be attributed
to its ease of access, efficient marketing, as well as common
belief that vitamins are generally safe and non-toxic. Other
relatively common methods used by cancer patients were
saltwater, intravenous infusions of glutathione, colon irrigation,
diet, and bioresonance. The most frequent methods used for
non-cancer chronic diseases, depending on the diagnosis,
included saltwater, bioresonance, IVC|, intravenous infusions
of alpha-lipoic acid, intravenous infusion of vitamins other than
vitamin C, and colon irrigation.

Several demographic predictors associated with CAM
usage were previously identified, (e.g., young age/female sex,
higher education, higher income, and history of CAM use).
However, since the incidences of cancer and other chronic
diseases increase with age, older populations are also frequent
CAM users [22, 23].

To the best of our knowledge, our study is the first to ana-
lyze the costs of CAM services in Poland. The money spent on
CAM services often deplete patients'finances; this is especially
true for the elderly. The median costs per consultation and pro-
cedure were 150 PLN (33 EUR) and 175-245 PLN (39-54 EUR),
respectively, which constitute 7.7% and 16% of the national
average and retirement pension in Poland, respectively [25, 26].
Notably, most CAM treatments involve repeat visits, which
significantly increases the cost of the service. In 2007, the
costs of nutrition-based CAM for the top five causes of can-
cer-related death in the US per month ranged from 4.33 USD
to 263 USD (median 27 USD) [27]. CAM-related expenses for
cancer patients vary significantly across the world (e.g., Europe,
US, Australia, New Zealand, Turkey), from 4 EUR up to 123 EUR
per month [28].

In our study, only 35% of institutions reported the names
and specialties of employed doctors. This may be due to the
lack of relevant scientific evidence proving the beneficial ef-

fects of their practices or fear of possible legal consequences
of CAM practices. The most common medical specialties of
CAM practitioners were general surgery and internal medicine.
Only 15% of CAM institutions supported their services with
specific references to published articles on their websites,
and these articles were often of low quality or reported only
preclinical data.

Our study aimed to assess the general scope of the CAM
phenomenon in Poland, including the methods and diseases
managed by CAM, physicians'involvement in these practices,
and the related costs. We recognize that this study has seve-
ral limitations. Firstly, our analysis was based on an Internet
search, which is not fully representative, as some CAM pro-
viders may not advertise their services. Secondly, we used
a few specific search queries which could misrepresent the
prevalence of certain methods. Thirdly, our study provides
only a snapshot of the CAM market in Poland. This may likely
be a subject with considerable fluctuation (e.g., related to the
current COVID-19 pandemic). Due to its design, our study
did not address factors associated with patients’willingness
to use CAM in Poland and did not attempt to perform a
profound and quantitative analysis of the topic or its social,
demographic, or psychological background. We also did not
measure patients’ preferences or their level of satisfaction
related to CAM usage. Finally, we did not address the clinical
value of particular CAM methods, as this was beyond the
scope of our investigation.

Conclusions

Our study confirms the popularity of CAM in Poland and de-
monstrates the astonishing number of treated entities and
the various CAM practices available to Polish patients. For the
first time, we have also provided the cost of these services.
These data may prompt future analyses of the medical and
economic aspects of this phenomenon. Patients often conceal
CAM use from their physicians. Health care professionals should
discuss possible CAM use with every patient. It should be an
open and nonjudgmental conversation so as to gain trust and
encourage patients to share their experiences on CAM use.
Patients should be counseled and redirected to evidence-
-based treatment options and life-style changes which are
effective and will not interfere with conventional medicine.
Oncologists, but also other medical specialists, should be aware
of these recommendations, especially since the widespread
use of CAM is prevalent among patients suffering from other
chronic diseases.
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Supplementary table I. Practices used in the treatment of rheumatic
diseases
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Supplementary table V. Methods used in the treatment of borreliosis Supplementary table VII. Methods used in the treatment of depression

|
Supplementary table VI. Methods used in the treatment of arterial
hypertension

Method

Supplementary table VIII. Methods used in the treatment of chronic
infections

Method %




Supplementary table IX. Methods used in the treatment of atherosclerosis :
Diseases n %
Method ] %
Supplementary table XI. Diseases treated by bioresonance

Diseases n %
Supplementary table X. Diseases treated by intravenous vitamin Cinfusion
E—
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Supplementary table XI. cont. Diseases treated by bioresonance Services offered by CAM institutions for cancer patients

Diseases n % Diseases n %

0steoporosis 3 0.8% attention deficit hyperactivity disorder 2 0.5%
ischemic stroke 3 0.8% coronary artery disease 1 0.3%
chronic inflammation of the urethra and prostate 3 0.8% neuropathies 1 0.3%
thyroid diseases 3 0.8% chronic gastritis 1 0.3%
cardiovascular diseases 3 0.8% herpetic lesions 1 0.3%
other (everything) 3 0.8% anemia 1 0.3%
supportive cancer therapy 3 0.8% pneumonia, bronchitis 1 0.3%
intermittent claudication 2 0.5% autism 1 0.3%
acne 2 0.5% chickenpox, shingles 1 0.3%
irritable bowel syndrome 2 0.5% myocardial infarction 1 0.3%
infertility 2 0.5% thromboembolism 1 0.3%
heart diseases 2 0.5% kidney diseases 1 0.3%
eye diseases 2 0.5% Parkinson's disease 1 0.3%
pancreatic function disorders 2 0.5% absorption disorders 1 0.3%
bedsores, burns, ulcers 2 0.5% inflammation of the reproductive organs 1 0.3%
viral hepatitis 2 0.5% hemorrhoids 1 0.3%
digestive system diseases 2 0.5% infertility 1 0.3%
viral diseases 2 0.5% respiratory system diseases 1 0.3%
chronic obstructive pulmonary disease 2 0.5% bile ducts and gall bladder inflammation 1 0.3%

Supplementary table XII. Frequency of drug-based and non-drug based methods in the treatment of non-cancer diseases

Drug-based Non-drug based
(n=61) (n=73)
statistic
rheumatic diseases 53 37 61% 47 64% 0444 0.6599
chronic fatigue syndrome 51 39 64% 42 58% 0.755 04533
arterial hypertension 45 33 54% 38 52% 0.236 0.8103
allergies 45 23 38% 43 59% 2444 0.0147
borreliosis 44 28 46% 43 59% 1.502 0.1336
diabetes 43 35 57% 35 48% 1.089 02757
atherosclerosis 43 35 57% 37 51% 0.774 04413
depression 42 29 48% 37 51% 0.363 0.7188
chronic infections 42 27 44% 36 49% 0.584 0.5619
migraine 40 25 41% 37 51% 1.122 0.2627
obesity 39 24 39% 34 47% 0.841 0.4009
pain from various origins 39 23 38% 37 51% 1.505 0.1336
hepatic diseases 37 28 46% 30 41% 0.559 0.5755
atopic dermatitis, psoriasis 36 25 41% 33 45% 0491 06214
asthma 35 24 39% 30 41% 0.206 0.8337
addiction 33 14 23% 31 43% 2382 0.0173
acne 31 25 41% 26 36% 0.637 05222
immunity deficiency 31 17 28% 28 38% 1.28 0.2005
ulcerative colitis, Crohn disease 31 22 36% 28 38% 0.273 0.7872
candidiasis 30 15 25% 29 40% 1.858 0.0629
heavy metals or mushroom intoxication 30 21 34% 25 34% 0.022 0.984
E—
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Supplementary table XII. cont. Frequency of drug-based and non-drug based methods in the treatment of non-cancer diseases

Drug-based Non-drug based
(n=61) (n=73)

% statistic
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(n=61) (n=73)

% statistic




Supplementary table XII. cont. Frequency of drug-based and non-drug based methods in the treatment of non-cancer diseases

acidosis

post-infection paralysis
absorption disorders

Huntington’s disease

age-related macular degeneration
hypercholesterolemia

polycystic ovary syndrome

Down'’s syndrome

Drug-based

(n=61)

1.6%
1.6%
1.6%
1.6%
1.6%
1.6%
1.6%
0.0%

Non-drug based
(n=73)

1.4%
0.0%
1.4%
1.4%
1.4%
1.4%
1.4%
1.4%

statistic

0.128
1.098
0.128
0.128
0.128
0.128
0.128
0.744

0.8966
02713
0.8966
0.8966
0.8966
0.8966
0.8966
04593
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Ryzyko powiktan po mastektomii, rekonstrukcji piersi
i radioterapii w zaleznosci od techniki rekonstrukcyjnej

Anna Niwinska

Klinika Nowotwordw Piersi i Chirurgii Rekonstrukcyjnej, Narodowy Instytut Onkologii — Paristwowy Instytut Badawczy, Warszawa

Postepy w technikach rekonstrukcyjnych obserwowane w ostatnich latach zmienity standardy postepowania z chorymi

na raka piersi. Obecnie, kazda chora w |, Il i lll stopniu klinicznego zaawansowania, z wyjatkiem zapalnego raka piersi, ma

mozliwos¢ odtworzenia piersi. Radioterapia zwieksza ryzyko powikfan po zabiegach rekonstrukcyjnych. Dokonano przegladu

pismiennictwa dotyczacego typow rekonstrukgji piersi i radioterapii w aspekcie ryzyka powiktan, aby wyselekcjonowac

najbezpieczniejsza metode odtwodrczg piersi. Wyniki wskazuja na rekonstrukcje natychmiastowa z tkanek wiasnych jako

najmniej obcigzong powikfaniami u pacjentek napromienianych. Codzienna praktyka kliniczna potwierdza jednak rézno-

rodnosc¢ stosowanych metod rekonstrukgji z radioterapia, gdyz — poza udokumentowanymi dziataniami niepozadanymi

— kazda z metod rekonstrukcyjnych ma swoje zalety i wady.

Stowa kluczowe: rak piersi, rekonstrukgcja piersi, uzycie implantu, rekonstrukcja prepektoralna

Wstep
Przed laty kandydatkami do rekonstrukgji natychmiastowej po
mastektomii podskornej byty chore we wczesnych stadiach
raka piersi, kiedy istniato duze prawdopodobieristwo, Zze nie
bedzie konieczne przeprowadzenie radioterapii uzupetnia-
jacej. Dotyczyto to takich sytuacji klinicznych, gdy nie byto
mozliwosci wykonania leczenia oszczedzajacego (liczne po-
dejrzane mikrozwapnienia, rak piersi wieloogniskowy, rozlegty
rak przedinwazyjny). Pacjentki w bardziej zaawansowanych
stadiach choroby byty poddawane rekonstrukcjom odroczo-
nym, zwykle po uptywie co najmniej 1 roku od zakoriczenia
napromieniania [1]. Ostatnie lata przyniosty jednak znaczace
zmiany w podejsciu do rekonstrukcji piersi po mastektomii.
Po pierwsze, wedtug wytycznych postepowania towa-
rzystw naukowych i paneli ekspertow wiodacych konferencji,
kazda kobieta po mastektomii powinna mie¢ mozliwos¢ zre-
konstruowania piersi. Przy czym natychmiastowa rekonstruk-
cja, wykonana jednoczasowo z operacja onkologiczng, moze

by¢ przeprowadzona u chorych w |, Il i Il stopniu klinicznego
zaawansowania, z wyjatkiem zapalnego raka piersi [2-4]. To
0znacza, ze znaczna czes¢ chorych po mastektomii i natych-
miastowej rekonstrukcji bedzie wymagata napromieniania
uzupetniajacego.

Po drugie, wraz z unowoczesnieniem technik rekonstruk-
cyjnych w postaci wprowadzenia do uzytku siatek syntetycz-
nych i bezkomarkowych macierzy skérnych pochodzenia
zwierzecego, obecnie obserwuje sie znaczacy wzrost na-
tychmiastowych rekonstrukcji implantami, szczegdélnie za-
ktadanymi pod skoére (rekonstrukcje prepektoralne), i spadek
liczby rekonstrukcji z wykorzystaniem tkanek wtasnych [5-12].
W niektérych osrodkach europejskich (Szwajcaria, Niemcy)
odsetek rekonstrukcji prepektoralnych wynosi 65-80% i wiecej
(Szwecja, Austria) [5]. To nowe podejscie w stosunku do cho-
rych, ktére wymagaja radioterapii oraz krétkie obserwacje po
rekonstrukcji wedtug nowych technik z napromienianiem, sta-
nowig wyzwanie dla radioterapeutéw i sktaniajg do uporzad-
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kowania wiedzy na ten temat oraz opracowania optymalnej
strategii postepowania.

Celem pracy jest przeglad pismiennictwa dotyczacego
rodzajéw i czestosci powiktan u chorych na raka piersi po
réznych typach rekonstrukgji piersi i radioterapii.

Podstawowe definicje zwigzane z rekonstrukcja
piersi

Zabiegi rekonstrukgji piersi mozna podzieli¢ ze wzgledu na
rodzaj zastosowanego materiatu oraz ze wzgledu na czas jej
wykonania wzgledem zasadniczego zabiegu onkologicznego
(ryc. 11 2). Pod wzgledem zastosowanego materiatu, rekon-
strukcje dzieli sie na autologiczne — z tkanek wiasnych i allo-
plastyczne — z materiatéw syntetycznych. Do rekonstrukcji
autologicznych, wykorzystuje sie ptaty skorno-miesniowe
uszyputowane lub wolne, wymagajace zespoler mikronaczy-
niowych. Najczesciej stosuje sie ptat perforatorowy DIEP (deep
inferior epigastric artery perforator free flap), z mie$nia prostego
brzucha TRAM (transverse rectus abdominis musculocutaneous
pedicled flap), z miesnia najszerszego grzbietu LD (latissimus
dorsi musculocutaneous pedicled flap) i pfat posladkowy SGAP
(gluteal musculocutaneous free flap) [13-18]. Rodzajem rekon-

rekonstrukcje

— O\

autologiczne - alloplastyczne - z materiatéow

z tkanek wiasnych: syntetycznych:

ekspander/implant staty,
ekspanderoproteza:

ptaty wolne i uszy-
putowane

DIEP, TRAM, LD, SGAP retropektoralne (= subpek-

toralne = podmiesniowe)
- czesciowo retropektoralne

prepektoralne

Rycina 1. Rodzaje rekonstrukgji piersi pod wzgledem zastosowanego
materiatu

strukcji autologicznych sa tez zabiegi przeszczepu tkanki ttusz-
czowej (autologous fat grafting).

Rekonstrukcje alloplastyczne polegaja na wszczepie-
niu implantu (protezy). Moze to by¢ implant staly (proteza
stata), ekspander lub ekspanderoproteza. Ekspander stuzy
do rozciggniecia tkanek przed wszczepieniem ostatecznej
protezy piersi, zatem wymaga wymiany na implant staty po
uprzednim wypetnieniu i rozciggnieciu skéry oraz miesnia
piersiowego wiekszego. Implant staty moze by¢ wszczepiony
pod miesien piersiowy i zebaty przedni (rekonstrukcja post-
pektoralna, retropektoralna, podmiesniowa), pod miesien
piersiowy na miesniu zebatym przednim (rekonstrukcja cze-
sciowo postpektoralna, podmiesniowa) lub pod skoére — na
miesniu piersiowym (rekonstrukcja prepektoralna). W wiek-
szosci przypadkow rekonstrukgji czesciowo postpektoralnej
i we wszystkich przypadkach rekonstrukcji prepektoralnej
implant osfania sie siatkg syntetyczna (syntetic mesh — SM) lub
bezkomorkowa macierzg skérng pochodzenia zwierzecego
(acellular dermal matrix — ADM).

Pod wzgledem czasu pomiedzy operacja onkologiczna
(mastektomia réznego typu) a rekonstrukcja piersi zabiegi
dzielimy na natychmiastowe (jednoczasowe z operacjg on-
kologiczng) i odroczone. Rekonstrukcja natychmiastowa jest
wykonywana jednocze$nie z operacja onkologiczna. Jesli od
razu wszczepia sie implant staty (proteza, ekspanderoproteza),
taka rekonstrukcje nazywa sie natychmiastowa jednoetapowa
(immediate breast reconstruction). Jezeli natomiast w pierw-
szym etapie po mastektomii zakfada sie ekspander, a po kilku
tygodniach, po rozprezeniu ekspander zmienia sie na statg
proteze lub wykonuje rekonstrukcje autologiczng, to taki za-
bieg nazywa sie rekonstrukcja natychmiastowa dwuetapowa
(delayed immediate breast reconstruction).

Rekonstrukcje odroczone (delayed breast reconstruction)
wykonuje sie kilka miesiecy lub lat po pierwotnej operacji
onkologicznej. Nie wiadomo, jaki jest optymalny czas miedzy
zakoriczeniem radioterapii a terminem rekonstrukcji odroczo-
nej [19], ale wydaje sie, ze powinien on wynosi¢ co najmniej
12 miesiecy [1].

rekonstrukcje

T

natychmiastowe: jednoczasowe z operacja onkologiczna

—

dwuetapowe:

jednoetapowe:
od razu implant staty
staty

Rycina 2. Rodzaje rekonstrukcji pod wzgledem czasu od operacji onkologicznej

w | etapie ekspander

odroczone:

kilka miesiecy/lat po operacji onkologicznej

+ w Il etapie wymiana na implant
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Rodzaj i odsetek powiktan po rekonstrukgji
i radioterapii
Po rekonstrukgji piersi bez radioterapii i z radioterapiag moze
dojs¢ do powikian, takich jak krwiak, surowiczak, zakazenie,
martwica ttuszczowa, martwica skory, przemieszczenie ekspan-
dera, odstoniecie ekspandera, pekniecie ekspandera, zwtdknie-
nie wokot protezy/ekspandera, utrata implantu, zwtdknienie
plata skérno-miesniowego, utrata ptata skdrno-miesniowego.
W literaturze, aby przedstawic ryzyko powiktan po rekonstrukgji
piersi z radioterapia/ bez radioterapii podaje sie ryzyko powi-
ktarh ogdtem oraz ryzyko powaznych powiktan. Do powiktan
ogotem zalicza sie co najmniej jedno powiktanie [20]. Powikta-
nie powazne definiuje sie jako takie, ktére wymaga hospitali-
zacji i/lub operacji. Najgrozniejszym powaznym powiktaniem
(reconstruction failure) jest utrata ekspandera/protezy (implant
loss) lub martwica i utrata ptata skorno-miesniowego [20].

Radioterapia zwieksza ryzyko powikfan [1, 13, 14, 20-33].
W literaturze odsetek niepowodzen po rekonstrukcji piersiira-
dioterapii wynosi 6-62,6% [30]. W pierwszej pracy dotyczacej
radioterapii po natychmiastowej rekonstrukcji implantem, po
10 latach obserwadiji, ryzyko powikfar ogétem wynosito 52,5%
po radioterapii i 10% bez radioterapii, a zwtdknienie torebki
zaobserwowano u 32,5% po napromienianiu vs. 0% bez niego
[34]. Analizy opublikowane w nastepnych latach potwierdzaja,
ze radioterapia zwieksza ryzyko powiktart do 55% [17-25] i ry-
zyko utraty implantu do 4,8%-33% [20, 22-24, 35-38].

W tabeli | przedstawiono rodzaje i ryzyko powiktart po
poszczegodlnych typach rekonstrukcji z radioterapia.

Rekonstrukcje piersi alloplastyczne
(z wykorzystaniem implantéw) z radioterapia
W metaanalizie Pu i wsp. [39], na podstawie analizy 15 badan,
obliczono odsetek powiktar po natychmiastowej, jednoetapo-
wej rekonstrukcji implantem bez radioterapii i po radioterapii
(odpowiednio 4245 i 1069 chorych). Wykazano, Ze radiotera-
pia zwieksza ryzyko komplikacji ogdtem ponad trzykrotnie
(wspotczynnik ryzyka [odds ratio — OR] = 3,45), utraty protezy
ponad dwukrotnie (OR = 2,6) i zwidknienia torebki wokdt im-
plantu ponad pieciokrotnie (OR = 5,3). Ponadto, radioterapia
zmniejszata satysfakcje z zabiegu po radioterapii czterokrotnie
w stosunku do chorych nie napromienianych (OR =0,28) [39].
W metaanalizie Hong i wsp. [40] obejmujacej grupe 6757
chorych, 13 sposréd 19 badan dotyczyto natychmiastowej
rekonstrukcji dwuetapowej (ekspander —> radioterapia —>
wymiana na implant staty). Wykazano w niej, ze radiotera-
pia zwiekszata ryzyko komplikacji ogétem ponad dwukrotnie
(OR = 2,52), utraty implantu ponad dwukrotnie (OR = 2,57),
zwtdknienia torebki wokdt implantu prawie szesciokrotnie
(OR=15,99), a to wigzato sie ze zmniejszeniem satysfakcji chorej
(OR=0,29) oraz gorszym efektem estetycznym (OR =0,25) [40].
W metaanalizie Ricci i wsp. [23] poréwnano powikiania
po rekonstrukcji natychmiastowej z radioterapig na ekspan-
der oraz rekonstrukcji natychmiastowej z radioterapig na im-
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plant staty. Na podstawie analizy loséw u 2348 chorych z 20
badan wykazano wysokie ryzyko powikfan w obu grupach.
W grupie chorych po rekonstrukgji i radioterapii na ekspander
stwierdzono wiecej przypadkéw utraty implantu (20% po
radioterapii na ekspander vs. 13,4% po radioterapii naimplant
staty, ryzyko wzgledne [relative risk — RR] = 2,33). Natomiast po
rekonstrukcji i radioterapii na implant staty zaobserwowano
wiecej zwtdknien torebki wokdtimplantu (49,4% po radiotera-
pii na implant staty vs. 24% po radioterapii na ekspander) [23].

Rekonstrukcje piersi alloplastyczne
prepektoralne vs. subpektoralne - bez
radioterapii i z radioterapia

Wedtug niektérych prac, u chorych bez radioterapii, rekon-
strukcja natychmiastowa prepektoralna jest poréwnywalna
7 subpektoralng pod wzgledem odsetka komplikacji ogétem,
utraty implantu, martwicy brodawki/skory, ztego gojenia ran
i infekcji [6, 41]. W metaanalizie Li i wsp. [41] ryzyko utraty
implantu po operacjach prepektoralnych i subpektoralnych
bez radioterapii wynosito odpowiednio 4,2% i 4,5%. W meta-
analizie Abbate i wsp. [42] okoto 80% sposréd 4040 chorych nie
byto napromienianych. Stwierdzono statystycznie znamienne
réznice w odsetku martwicy skory (3,3% vs. 5,9%, p < 0,01)
i zwtoknienia wokét implantu (4,2% vs. 7,6%, p < 0.01) na
korzy$¢ operacji prepektoralnych. Poza tym, odsetki powiktar
w grupie rekonstrukcji prepektoralnych i subpektoralnych byty
poréwnywalne. Nalezy zaznaczy¢, ze odsetki powikian po
rekonstrukcjach bez radioterapii nie przekraczaty 10%.

Radioterapia zwiekszata odsetek powikfan, przy czym ry-
zyko byto rézne w zaleznosci od typu rekonstrukgji [11,43-45].
W badaniu prospektywnym oceniajacym ryzyko powikiar po
radioterapii u chorych po rekonstrukgji prepektoralnej z radio-
terapig i bez radioterapii wykazano, ze grupa pacjentek po
napromienianiu miata siedmiokrotnie wyzsze ryzyko kompli-
kacji ogotem (OR = 7,11) i pieciokrotnie wyzsze ryzyko utraty
implantu (OR = 5,09) w stosunku do pacjentek nie napromie-
nianych [45]. W pracy Sinnot i wsp. [10] przeanalizowano od-
setki powiktan po rekonstrukcjach prepektoralnych i subpek-
toralnych bez radioterapii i z radioterapia. Stwierdzono wyzszy
odsetek powikfan po radioterapii. W grupie 274 chorych po
rekonstrukcji prepektoralnej i radioterapii zaobserwowano
16% zwtdknien wokot implantu, a w grupie 100 chorych po
rekonstrukcji subpektoralnej i radioterapii ten odsetek wynosit
529%[10].W pracy Thumaniwsp. [11] ryzyko utraty implantu po
rekonstrukcji prepektoralnej i radioterapii wynosito 4,5%, a po
rekonstrukcji podmiesniowej i radioterapii — 14,9%.

Wyniki wskazuja, ze u chorych po rekonstrukgcji natychmia-
stowej alloplastycznej z radioterapia, niezaleznie od jej typu
(prepektoralna vs. subpektoralna) ryzyko powikfan jest wysokie,
ale wydaje sie, ze rekonstrukcja prepektoralna jest bardziej bez-
pieczna [8, 10, 11]. Aby potwierdzi¢ wieksze bezpieczenstwo
rekonstrukcji prepektoralnejz radioterapig nad subpektoralng
z radioterapia konieczna jest dtuzsza obserwacja chorych po



Tabela I. Ryzyko utraty implantu/catkowitej martwicy ptata (reconstruction failure) u chorych napromienianych w zaleznosci od typu rekonstrukcji

Pojedyncze prace oryginalne
i metaanalizy

Liczba chorych napromienianych  Typ rekonstrukgji z radioterapia,

Odsetek utraty implantu/ptata
sekwencja leczenia

TE - ekspander; | - implant staty; AR - rekonstrukcja z tkanek wiasnych; RT - radioterapia; OR — wspdtczynnik ryzyka; TE/I -> RT — najpierw rekonstrukcja natychmiastowa
ekspander/implant, potem radioterapia; AR -> RT - najpierw rekonstrukcja natychmiastowa z tkanek wiasnych, potem radioterapia; RT -> TE/I - radioterapia w trakcie pierwotnego
leczenia onkologicznego potem rekonstrukcja odroczona implantem; RT -> AR - radioterapia w trakcie pierwotnego leczenia onkologicznego potem rekonstrukcja odroczona

z tkanek wiasnych; TE -> RT -> | - rekonstrukcja natychmiastowa 2-etapowa z radioterapig na ekspander, potem wymiana na implant staly; TE -> RT -> AR - rekonstrukcja
natychmiastowa 2-etapowa z radioterapig na ekspander, a w drugim etapie rekonstrukcja z tkanek wiasnych; I -> RT - rekonstrukcja natychmiastowa 1-etapoawa z radioterapia na

implant staty

rekonstrukcjach prepektoralnych, gdyz w wiekszosci publikadji
mediana czasu obserwacji wynosi okoto 2 lat.

Rekonstrukcje piersi alloplastyczne
zradioterapia vs. autologiczne z radioterapia
Rekonstrukcje piersi z wykorzystaniem protez w pofgczeniu
zradioterapia dajg wiecej powiktan niz rekonstrukcje tkankami

wiasnymi w potaczeniu z radioterapia [1, 13, 44-56]. W meta-
analizie Barry'ego [47], na podstawie 11 badari i 1105 chorych
poréwnano rézne typy rekonstrukgji piersi (natychmiastowe
i odroczone, implantami i autologiczne) bez radioterapii i z ra-
dioterapia. U chorych po natychmiastowej rekonstrukcji pro-
teza/ekspanderem bez radioterapii odsetek powiktari ogdtem
wynosit 21%, a u pacjentek po radioterapii — 52%. U chorych




napromienianych natychmiastowa rekonstrukcja tkankami
wiasnymi byta piec razy bezpieczniejsza niz rekonstrukcja al-
loplastyczna (OR = 0,21). W grupie chorych po rekonstrukgji
z tkanek wiasnych, rekonstrukcja natychmiastowa autologicz-
na z radioterapig i rekonstrukcja odroczona autologiczna po
uprzedniej radioterapii byty poréwnywalne pod wzgledem
powikfan (OR =0,87) [47]. W metaanalizie O'Donell i wsp. [48],
na podstawie 16 badan i 2322 rekonstrukcji starano sie odpo-
wiedzie¢ na pytanie:,Jaki jest optymalny typ rekonstrukgji piersi
u pacjentek, ktére muszg by¢ napromieniane — szczegdlnie
w odniesieniu do najpowazniejszych powiktaii?”. Przeanalizo-
wano 6 grup chorych:
po natychmiastowej rekonstrukcji autologicznej i radiote-
rapii (immediate breast reconstruction),
po natychmiastowej rekonstrukcji ekspanderem, radiote-
rapii i wszczepieniu implantu statego (delayed immediate
breast reconstruction),
po natychmiastowe] rekonstrukcji ekspanderem, wymianie
na implant staty i radioterapii (delayed immediate breast
reconstruction),
po natychmiastowej rekonstrukcji ekspanderem, radiote-
rapii i ostatecznej rekonstrukcji z tkanek wiasnych (delayed
immediate breast reconstruction),
po 2 rodzajach operacji odroczonych po uprzednio przeby-
tej radioterapii: z tkanek wiasnych (delayed autologous bre-
ast reconstruction) i po wszczepieniu ekspandera a nastep-
nie protezy statej (delayed alloplastic breast reconstruction).
Najlepsza procedurg, ktéra zapobiegata lub zmniejszata
ryzyko najpowazniejszych powiktar (reconstruction failure)
u chorych napromienianych, byta rekonstrukcja natychmia-
stowa autologiczna. Ta metoda byfa lepsza od wszystkich
sposobdw rekonstrukeji implantami. Natomiast sposrod re-
konstrukgji alloplastycznych najkorzystniejsza z punktu wi-
dzenia powiktan byfa procedura radioterapii na implant staty.
W tych przypadkach stwierdzano trzykrotnie mniej komplikacji
ogdtem (OR = 0,35), ale ponad dwukrotnie wiecej zwtdknien
wokatimplantu (OR = 2,58). Najgorsze wyniki zaobserwowano
u chorych, ktére przebyty radioterapie w trakcie pierwotnego
leczenia onkologicznego, a nastepnie zostaty poddane rekon-
strukcji odroczonej implantem. W podsumowaniu autorzy
pracy stwierdzili, ze natychmiastowa rekonstrukcja tkankami
wiasnymi u chorych, ktére majg by¢ napromieniane, jest naj-
lepszym wyborem z punktu widzenia powiktan, chociaz wybdér
metody rekonstrukdji zalezy od pacjentki, chirurga i mozliwosci
technicznych instytugcji. Jesli chora, ktéra wymaga radioterapii,
nie godzi sie na rekonstrukcje z tkanek wiasnych i wybiera
wylacznie rekonstrukcje implantem, to powinno sie jej pro-
ponowac rekonstrukcje natychmiastowa, a nie odroczong [48].
W badaniu Jagsiiwsp. [53] porownano odsetek komplikadji
po 2 latach obserwacji u 2247 chorych po rekonstrukcji natych-
miastowej implantem z radioterapia i bez radioterapii oraz po
rekonstrukcji natychmiastowej tkankamiwitasnymi z radioterapia
i bez radioterapii. W pracy wykazano, ze odsetek co najmniej
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1 komplikacji, powaznych komplikacji i utraty ekspandera byt
znacznie wyzszy u chorych poddanych radioterapii w stosunku
do nienapromienianych — niezaleznie od techniki rekonstrukgji.
Jednoczesnie wykazano, ze w grupie chorych napromienianych
odsetek niepowodzen byt znacznie wyzszy po rekonstrukdji
implantem z radioterapig w stosunku do rekonstrukgji tkankami
wiasnymi z radioterapia [53]. Ryzyko utraty implantu u chorych
napromienianych wynosito 18,7%, a pfata skorno-miesniowego
— 1%. Podobnie, w innych pracach wykazano wysoki odsetek
utraty implantu (18,7-37%) po rekonstrukcjach natychmiasto-
wych alloplastycznych i radioterapii oraz niski odsetek utraty
ptata skérno-miesniowego (0-4,4%) po rekonstrukcjach na-
tychmiastowych autologicznych i radioterapii [51, 52, 54-56].

W pracy Chetty i wsp. [52], na podstawie analizy 4781
napromienianych chorych, odsetek rekonstrukcji implantami
w stosunku do rekonstrukgji autologicznych w latach 2009-
2012 wynosit 80%. Ryzyko utraty implantu/ptata po rekon-
strukcjach natychmiastowych alloplastycznych i natychmiasto-
wych autologicznych wynosito odpowiednio 27% i 4%, a po
rekonstrukcjach odroczonych implantamii tkankami wfasnymi
—odpowiednio 37% i 5%. Autorzy podsumowali, ze u chorych
wymagajacych napromieniania, rekonstrukcja implantami, jako
najbardziej rozpowszechniona metoda odtwarzania piersi, jest
obcigzona ryzykiem powaznych powiktan [52].

Rekonstrukcje autologiczne natychmiastowe
zradioterapia i odroczone (po radioterapii)
Badania wskazuja, ze nie ma znaczacych réznic w odsetku
powiktan po rekonstrukcjach autologicznych natychmiasto-
wychiodroczonych [1,57, 58]. W metaanalizie Hershenhouse'a
iwsp.[57] opartej na 44 badaniach, przeanalizowano losy 1927
chorych po rekonstrukcjach natychmiastowych z tkanek wta-
snych zradioterapig i 1546 rekonstrukcji odroczonych z tkanek
wiasnych po radioterapii. Oceniano odsetki powikfan:
wczesnych: martwicy ttuszczowej, zakrzepicy, surowiczaka,
krwiaka, zakazen, rozejécia sie brzegdw rany, utraty pfata;
pdznych: zwtdknienia, znacznej asymetrii, hiperpigmen-
tacji, zmniejszenia objetosci ptata skérno-miesniowego.
Wykazano porownywalny odsetek powiktari z wyjatkiem
ryzyka surowiczakow, ktére obserwowano czesciej po rekon-
strukcji odroczonej (2,6% po rekonstrukcji natychmiastowej
i10,5% po rekonstrukcji odroczonej, p = 0,04). Obydwie meto-
dy uznano za porownywalne pod wzgledem ryzyka powikfan,
a ryzyko utraty ptata w obu grupach byto mniejsze niz 2%.
W metaanalizie Heimana i wsp. [58] rowniez porownywano
odsetki powikfar po rekonstrukcjach z tkanek wiasnych: na-
tychmiastowych z radioterapig (729 chorych) i odroczonych
z radioterapia (868 chorych). Wykazano, ze ryzyko catkowitej
(2,4% vs. 0,9%, p = 0,004) lub czesciowej utraty ptata (4,6%
vs.1,9%, p = 0.01) byto wyzsze po rekonstrukcji odroczonej,
a infekcji — po natychmiastowej. Ryzyka wszystkich innych
komplikacji byty poréwnywalne. Autorzy wyciaggneli wniosek,
ze natychmiastowa rekonstrukcja wolnym ptatem jest ko-



rzystniejsza dla przezycia tkanek niz rekonstrukcja odroczona,
dlatego ta powinna by¢ proponowana chorym wymagajacym
radioterapii [58].

Ocena satysfakcji pacjentek po rekonstrukcjach
réznego typu

Kwestionariusze BREAST-Q i BODY-Q umozliwiaja pacjentkom
ocene satysfakcji po rekonstrukgji piersi, zadowolenia z zy-
cia psychosocjalnego, zycia seksualnego, ocene fizycznego
wygladu piersi, wygladu miejsca pobrania ptata skorno-mie-
$niowego (donora) i satysfakcji ogdtem. W 6 pracach [53, 55,
59-62] zbadano satysfakcje chorych w aspekcie jakosci zycia
i efektu estetycznego po réznego typu rekonstrukcjach piersi.
We wszystkich stwierdzono lepsze wyniki w opinii pacjentek
po rekonstrukcjach z tkanek wiasnych.

Najlepszy typ rekonstrukgji piersi u chorych
napromienianych pod wzgledem ryzyka
powiktan - wyniki analiz

Powyzej przedstawione analizy wskazujg, ze z punktu widzenia
ryzyka powiktan, najkorzystniejsza dla chorej wymagajacej
radioterapii jest rekonstrukcja z tkanek wtasnych wykonana
jednoczasowo z operacja onkologiczna. Na drugim miejscu
pod wzgledem ryzyka powiktan jest rekonstrukcja z tkanek wia-
snych odroczona, czyli wykonana kilka miesiecy/lat po zakon-
czeniu pierwotnego leczenia onkologicznego z radioterapia.
Znacznie wiecej powiktan daje natychmiastowa rekonstrukcja
alloplastyczna z radioterapig na implant staty, a jeszcze mniej
korzystna wydaje sie natychmiastowa rekonstrukcja allopla-
styczna z radioterapig na ekspander (daje mniej zwtdknien,
ale wyzsze ryzyko utraty implantu niz przy radioterapii na
implant staty). Operacje prepektoralne z radioterapig dajg nieco
mniej powikfan niz rekonstrukcje subpektoralne z radioterapia.
Najwyzsze ryzyko powiktar obserwuije sie po rekonstrukcjach
odroczonych implantami, dlatego nie zaleca sie tej metody
u chorych na raka piersi po uprzedniej radioterapii.

W tabelach I'i Il przedstawiono ryzyko niepowodzenia
rekonstrukcji, definiowanej jako utrata implantu/ptata skérno-
-miesniowego (reconstruction failure — RF), w zaleznosci od
typu rekonstrukcji piersi u chorych poddanych radioterapii.
Odsetek RF po rekonstrukcji natychmiastowej z tkanek wia-
snych i radioterapii wynosi 0-4,4%, po rekonstrukcji odro-
czonej z tkanek witasnych (po uprzednim napromienianiu),
1,8-7%, po rekonstrukgcji natychmiastowej ekspanderem/
implantem i radioterapii 4,5-37%, a po rekonstrukgcji odro-

czonej ekspanderem/implantem (po uprzednim napromie-
nianiu) — 37-56%.

Dlaczego praktyka kliniczna rézni sie od
wynikow badan? Zalety i wady rekonstrukgji
autologicznych i alloplastycznych

W 2021 roku panel ekspertéw wtoskich opublikowat aktualne
dane dotyczace rekonstrukcji piersii radioterapii (Italian Expert
Delphi Consensus Statement) [19]. Potwierdzit, ze u chorych
wymagajacych radioterapii najmniej komplikacji oraz lepszy
efekt kosmetyczny obserwuje sie po natychmiastowej rekon-
strukcji tkankami wiasnymi. Jednakze to rekonstrukcja implan-
tami, 1- lub 2-etapowa, jest na Swiecie najszerzej stosowang
metoda w tej grupie chorych [19].

Dlaczego w osrodkach onkologicznych w wiekszosci
przypadkdéw wykonuje sie rekonstrukcje implantami, jesli jest
planowana radioterapia, pomimo dowodéw naukowych na
mniejsze ryzyko powiktan po rekonstrukcjach autologicznych,
zwlaszcza, ze operacje z tkanek wiasnych ulegaja istotnej ewo-
lucji wraz z postepami mikrochirurgii umozliwiajacej dalsze
zmniejszenie odsetka komplikacji w miejscu pobrania tkanek
i w terenie rekonstrukgji [15]? Wydaje sie, ze o ile odsetek
powiktan stanowi niezwykle wazny aspekt przy podejmowa-
niu decyzji o typie zabiegu rekonstrukcyjnego, to ostateczna
decyzja zalezy takze od innych czynnikéw: preferencji chirurga
odnosnie do techniki leczenia, preferencji pacjentki co do me-
tody i akceptacji ewentualnego wyzszego ryzyka dla wybranej
metody, mozliwosci wykonania skomplikowanych operacji
plastycznych w danym osrodku onkologicznym (zespolenia
mikronaczyniowe) orazinnych zalet i wad poszczegdlnych me-
tod rekonstrukcyjnych. W tabeli lll poréwnano korzysci i wady
rekonstrukcji z wykorzystaniem tkanek wiasnych i implantow.

Zaletg rekonstrukcji autologicznej jest: naturalna konsy-
stencja piersi, naturalny kontur i fatd podsutkowy, naturalna
pozycja kompleksu otoczka-brodawka, mniej powiktan i wiek-
sza satysfakcja chorej z wykonanego zabiegu z radioterapia
[13,14,53,59,63]. Wada jest to, ze operacja autologiczna jest:

bardziej rozlegta,

trudniejsza technicznie,

czesto wieloetapowa,

bardziej bolesna,

wymaga zespotu chirurgicznego wykonujacego zespole-

nia mikronaczyniowe,

wigze sie z dtuzszym czasem powrotu do zdrowia,

Tabela Il. Podsumowanie ryzyka reconstruction failure na podstawie publikacji przedstawionych w tabeli I [11, 23, 48, 51-58]

Typ rekonstrukgji piersi z radioterapia

rekonstrukcja natychmiastowa z tkanek wiasnych (nastepnie radioterapia)

rekonstrukcja odroczona z tkanek wiasnych (po uprzedniej radioterapii)

rekonstrukcja natychmiastowa implantem 1- lub 2-etapowa (nastepnie radioterapia na

ekspander lub implant staty)

rekonstrukcja odroczona implantem 1- lub 2-etapowa (po uprzedniej radioterapii)

Odsetek utraty implantu/ptata
0-4,4%
1,8-7%
4,5-37%

37-56%
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Tabela lll. Poréwnanie natychmiastowych rekonstrukcji piersi z tkanek wiasnych (autologicznych) i z materiatow syntetycznych (alloplastycznych)

Rekonstrukcje autologiczne Rekonstrukgje alloplastyczne

zalety - zachowanie naturalnej konsystencji piersi,

- naturalnego konturu, fatdu podsutkowego i pozycji kompleksu

otoczka-brodawka,
+ zczasem mniej widoczne blizny,

- wieksza satysfakcja chorej z wykonanego zabiegu w przypadku

radioterapii,

- zabieg fatwiejszy technicznie,

+ nie wymaga umiejetnosci wykonania zespolen
mikronaczyniowych,

+ krotszy czas leczenia,

« krotszy czas powrotu do zdrowia,

- mniej dolegliwosci,

- redukcja nadmiaru tkanki ttuszczowej z powtok brzusznych (TRAM) - + natychmiastowy efekt leczenia w odbiorze pacjentki,

miejsca dawczego,
-+ mniejszy odsetek powiktan po radioterapii

wady - operacja bardziej rozlegfa, trudniejsza technicznie czesto wieloetapowa,
+ wymaga umiejetnosci wykonywania zespolert mikronaczyniowych,

- operacja bardziej bolesna,

moze da¢ powiktania w miejscu pobrania tkanek i miejscu rekonstrukgji,

- dtuzsza hospitalizacja i czas powrotu do zdrowia,
- drozsza niz rekonstrukcja implantem,

- mniejsze koszty leczenia,
+ w przypadku utraty implantu mozliwos¢ wykonania
operadji z tkanek wiasnych jako operadji ratujacej

+ znaczaco wiekszy odsetek powikfan po radioterapii,
nienaturalny wyglad piersi,

- gorszy efekt estetyczny po radioterapii w stosunku do
rekonstrukcji autologicznych z radioterapia,
mniejsza satysfakcja chorej z wykonanego zabiegu
Z radioterapiag

+w przypadku niepowodzenia brak mozliwosci wykonania operadji

ratujacej z tkanek wiasnych

+ moze dac powikfania w miejscu pobrania tkanek i miejscu
rekonstrukgji,

«  jest procedurg drozszg niz rekonstrukcja implantem;
w przypadku niepowodzenia rekonstrukcji nie mozna wy-
konac operacji ratujacej z tkanek wiasnych [15, 31, 33, 60].
W przeciwienstwie do rekonstrukgji z tkanek wiasnych,

najwiekszymi korzysciami z zastosowania protez sa:

« krétszy czas leczenia,

- mniej dolegliwosci,

+ natychmiastowy efekt leczenia w odbiorze pacjentki,

+mniejsze koszty leczenia,

- mozliwos¢ wykonania operacji z tkanek wiasnych jako
operacji ratujgcej po utracie protezy [13, 16, 49].

W 2019 roku po panelu ekspertdw z 20 krajéw Oncoplastic
Breast Consortium (OPBC) [64] opublikowano najwazniejsze
zagadnienia wymagajace pilnego rozwiazania w zakresie chi-
rurgii onkoplastycznej piersi z radioterapia. Eksperci uwazaja,
Ze obecnie decyzja o typie operacji znacznie bardziej zalezy od
lekarza niz od pacjentki. Dlatego nalezy przeprowadzi¢ badania
nad wartoscig poszczegodlnych metod rekonstrukgji z radiote-
rapia z punktu widzenia oczekiwan i odczu¢ pacjentek. Wyniki
tych badart moga pomdéc w wyborze najbardziej korzystnych
dla chorych zasad postepowania. Ponadto, obecnie prowadzo-
ne sa badania kliniczne z randomizacja: Primary Radiotherapy
And DIEP fIAp Reconstruction Trial PRADA, DBCG RT Recon Triall,
badania PREPEC OPBC-02, ktére majg rozwigzac przedstawione
problemy dotyczace rekonstrukgji piersi i radioterapii [65].

Podsumowanie

Na podstawie przedstawionego przegladu pismiennictwa
rekonstrukcja piersi natychmiastowa tkankami wiasnymi z ra-
dioterapia daje mniej powiktan i lepszg jakos¢ zycia niz rekon-
strukcja natychmiastowa implantem (prepektoralna i retropek-
toralna) z radioterapia. Dlatego rekonstrukcje natychmiastowe
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autologiczne powinny by¢ jednga z opgji operacji odtworczych
w wyselekcjonowanych osrodkach onkologicznych. Indywidu-
alny wybér metody odtworczej piersi pozostaje nadal przed-
miotem dyskusji, gdyz kazda z metod rekonstrukcyjnych ma
swoje wady i zalety.

Bardzo krétki czas obserwacji chorych po rekonstrukgji
piersi wedtug nowych technik i wzglednie wysoki odsetek
niepowodzen po rekonstrukcjach z radioterapia powoduja,
ze kazda pacjentka decydujgca sie na odtworzenie piersi, wy-
magajaca napromieniania, powinna zosta¢ poinformowana
na poczatku leczenia onkologicznego o zaletach, wadach
i odsetkach powikfan poszczegdlnych technik odtwaorczych.

Powyzszy przeglad pismiennictwa i konkluzje odnosza
sie wylgcznie do rekonstrukgji piersi u chorych poddanych
radioterapii. U chorych na raka piersi, ktére nie wymagajg
napromieniania uzupetniajagcego, wskazania do poszczegol-
nych technik rekonstrukcyjnych i odsetki powiktan réznig sie
od przedstawionych.
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The effect of physical activity on sex hormone levels in
women. Implications for breast cancer risk
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Breast cancer is the most commonly diagnosed neoplastic disease in women, which leads to a significant deterioration in the
quality of life and a reduction in the ability of women to function normally in everyday life. The main risk factor for breast cancer
in both premenopausal and postmenopausal women is exposure to high levels of endogenous estrogen. It takes many years for
neoplasia to develop, but lowering estrogen levels has been observed to reduce the risk of both a new diagnosis and recurrence
of breast cancer. Observational studies have found that exercise reduces the level of bicavailable sex hormones, and thus may
reduce the risk of developing breast cancer. Currently available evidence clearly shows that adequate levels of physical activity
are associated with a 25-30% reduction in the average risk of breast cancer in women and play a role in its treatment.

This review summarizes the data available in the literature on the effect of physical activity on the level of sex hormones
in women, while presenting the biological mechanisms underlying the relationship between physical activity and the
development of breast cancer. This issue requires further research, but already now, extensive educational campaigns
are needed which can be aimed at young women to inform them on the possibility of significantly reducing their risk of

breast cancer by introducing physical activity into their everyday lives.

Key words: exercise, gonadal steroid hormones, estrogen, risk factors, breast cancer

Physical activity and sex hormone levels

The results of many observational and experimental studies
confirm that there is a relationship between lifestyle and the
occurrence of many diseases, including cancer, and their pro-
gnosis [1,2]. The American Cancer Society’s recommendations
for a healthy lifestyle include a healthy eating pattern, at least
150 to 300 minutes of moderate-intensity exercise per week,
limiting sedentary behavior, maintaining a healthy body we-
ight and avoiding drinking alcohol [3]. Among women, one
of the most common cancers is breast cancer and in 2020 it
accounted for 25.4% of all newly diagnosed cancers. [4, 5].

Breast cancer risk factors
There are afew modifiable factors that influence the risk of bre-
ast cancer, including: being overweight or obese [6], improper

diet and alcohol consumption [7], lack of physical activity [8]
and prolonged exposure to steroid hormones [9]. Non-modi-
fiable or less modifiable risk factors include: age, reproductive
factors [10], such as early age of first menstruation, late age of
menopause, late age of first term pregnancy, infertility [11,12],
as well as a family history of breast cancer [13].

The role of sex hormones in the development of
breast cancer

As the risk of breast cancer in women increases with early first
menstruation and late menopause, estrogen and progesterone
are believed to play a major role in breast carcinogenesis [14].
Endogenous sex hormones, especially estrogens, appear to
be involved in cancer initiation, promotion and progression
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[12, 15], therefore long-term exposure to high hormone levels
is considered one of the major risk factors. The role of proges-
terone in the development of breast cancer is less clear-cut,
but there is evidence that progesterone may augment the
mitogenic effects of estradiol [16].

[tis also considered that progesterone has an antiprolifer-
ative effect on breast cells in premenopausal women. The re-
sults of research on animal models indicate that progesterone
contributes to the proliferation of the endothelial gland and
sensitizes cellular cancer cells to growth factors [17-19]. The
results of the Million Women Study survey show that women
who used progesterone combined with estrogen as hormone
replacement therapy had a significantly higher risk of breast
cancer compared with women taking only estrogen [20]. There
are also epidemiological data indicating the protective action
of progesterone in the development of breast cancer [18, 20].

In addition, sex hormone binding globulin (SHBG) is also
considered to play a role in breast carcinogenesis. It regulates
the bioavailability of estradiol and testosterone [22], inhibits
cell growth and counteracts apoptosis in breast cancer cells
that have estrogen receptors (ER+) [23].

Biological mechanisms

Current evidence indicates that physical activity is associated
with a 25-30% reduction of the average breast cancer risk in
women [1, 24]. Underlying biologic mechanisms mediating
the association between physical activity and breast cancer
are not fully understood, but there are several likely biological
mechanisms at play. It is assumed that physical exercise can
lead to a reduction in breast cancer risk through both hormonal
and non-hormonal mechanisms. Physical activity reduces the
level of biologically available sex hormones, which can lead to
a reduction in the risk of tumors associated with hormones,
including breast cancer. Physical exercise also affects glucose
metabolism, reducing the concentration of other hormones
and growth factors, including insulin and insulin-like growth
factor (IGF-1) [25, 26]. Inter-population variation in ovarian
steroid levels and exposure to estrogens throughout life is
associated with a variation of breast cancer risk. The causes of
such variation are differences in physical activity and energy
expenditure [27].

In the prevention of breast cancer, body weight control
is particularly important. Physical activity helps to reduce
the total body weight and intra-abdominal fat. In addition,
it strengthens immunological functions, inhibiting tumors,
increases the number of macrophages, NK cells and cytokines,
and also regulates the activity of free radical inhibitors and
increases the concentration of biogenic antioxidants [28].

Physical activity and the level of hormones in
women before menopause

To date, several studies on breast cancer have examined heal-
thy premenopausal women [29]. However, it is suspected that
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the hormonal exposition before menopause has an impact
on the risk of incidence of breast cancer after menopause
[30, 31], and the risk of breast cancer increases with an early
first menstruation and late menopause [14]. This suggests that
the exposure to high concentrations of sex hormones during
this period can play an important role in the initiation and
development of breast cancer.

Moderate physical activity

The physical activity in adulthood is associated with a reduced
risk of breast cancer, even with a moderate level of physical
activity, including occupational physical activity [32, 33]. In
a study of young women with premenstrual syndrome, it
was observed that the level of estradiol and progesterone
decreased by 23.9% and 41.2% respectively when compared
to the control group after a series of 3-month aerobic training
[34]. The risk of breast cancer is also smaller in women who
have practiced recreational physical activity before, as well as
among women who were more active than their peers at the
age of 10-12 [35].

Physical activity combined with a caloric deficit
Exercise interventions that are accompanied by the energy de-
ficit, lead to changes in the circulation of estrogens in women
before menopause [36]. Research results show that moderate
aerobic physical activity in combination with calorie limitation
may result in a significant reduction in exposure to estrogens
and progesterone and transient increase in SHBG [37]. In one
study, young women before menopause perform moderate
aerobic exercises for 16 weeks after 150 minutes for week, but
without changing weight. Sex hormone or SHBG levels have
not changed significantly. However, the reason for the lack of
the expected effect could be slight changes in body compo-
sition. Perhaps a longer exercise intervention would have had
different results. It is also possible that the detection of changes
would be possible when collecting samples to analyze closer
to the ovulation date when the estradiol level is higher. [38].
However, there is also evidence that work-related energy
expenditure does not have to lead to a negative energy balan-
ce to cause inhibiting reproductive functions in women. Even
in women whose body weight does not change as a result of
intensive training, there may be disorders in cycles [36, 39, 40].
In addition, in meta-analyzes of randomized control trials on
the impact of physical activity on the level of sex hormonesin
women, it was observed that a decrease in total estradiol was
associated with weight loss after intervention; a drop in free
estradiol was not associated with weight loss. This result sug-
gests that physical activity without associated weight loss, can
also lead to the suppression of estradiol levels in women [41].
It also assumes that a certain level of activity is needed
to induce a protective effect in relation to breast cancer. The
relationship between training load and ovarian function was
observed and it suggests that the hormonal response also



depends on the type and intensity of the workout. In addition,
the amount of the energy deficit is linearly related to the overall
frequency of the occurrence of menstruation disorders [42, 43].

The role of estrogen metabolites in carcinogenesis
Estrogen metabolites can initiate the carcinogenesis process,
whichis why they are considered as breast cancer risk markers.
In many studies, it was found that a higher 2-OHE1 ratio to
16-OHE1 is associated with a reduced risk of breast cancer
[44,45].In addition, women before menopause, who declared
a higher level of physical activity, had a higher ratio of the
estradiol metabolites 2-OHE1 and 16-OHE1 than women who
declared that they exercised less [46]. However, in some studies,
improving oxygen capacity (Vq,,..,) and slightchangesin the
composition of the body did not have a significant impact on
estrogen metabolites [47, 48].

Physical activity and the level of sex hormones in
women taking part in high intensity training
Physical activity can cause hypomenorrhoea and amenorrhea,
which is observed in 6-79% of women-athletes [49, 50]. It can
also cause anovulatory cycles and/or a reduction of sex hor-
mone concentrations without affecting the regularity of the
cycles. Nutrition disorders, irregular menstruation, and bone
loss are part of the clinical condition called “triad of women-
-athletes"[51]. Insufficient calorie consumption in relation to
energy expenditure during exercise leads to energy deficiency
and stimulates compensation mechanisms, such as weight loss
or energy saving, causing inhibiting reproductive functions,
including a reduced level of estrogen [52]. The intensity of
exercises is the decisive factor. In many studies, participants
who intensively trained, suffered significant dips in estrogen
and progesterone levels, sometimes leading to the lack of
menstruation. [53, 54].

In 70% of officers’ training participants who had regular
menstruation, as a result of training menstruation became
more irregular. The levels of the tested hormones, including
estradiol, decreased after training, but did not differ between
participants with normal menstruation and those with irregular
menstruation [55].

The effect of physical activity on women at
increased risk of breast cancer and breast cancer
survivors

Physical activity, both before diagnosis of primary breast can-
cer and after diagnosis, has a beneficial effect on the survival
of women [56]. There was an inverse relationship between
increased levels of physical activity after diagnosis and all-cause
mortality and death from breast cancer, as well as a higher
risk of death among women who had decreased levels of
physical activity after diagnosis. Women who increased their
physical activity after diagnosis had a 45% lower risk of death
compared to inactive women both before and after diagnosis

[57, 58]. Observational studies have also shown that women
with breast cancer who are overweight or who gain weight
after diagnosis are at a higher risk of breast cancer recurrence
and death compared to women who are not overweight [59].

The results of meta-analyzes of prospective cohort studies
confirm that adequate physical activity may be an important
intervention to reduce the number of deaths and recurrences
of breast cancer in women [60, 61].

Thereis also growing evidence of the active role of adipose
tissue in tumor initiation and growth. The local production
of estrogen in the tumor is believed to stimulate the growth
of hormone-dependent breast cancer. In addition, estrogen
metabolism is regulated differently in the adipose tissue of
women with or without cancer. In one study, the concentration
of estradiol in breast adipose tissue was lower in women with
cancer than in the control group, while the levels of serum
hormones did not differ [62].

A 6-month lifestyle intervention was performed in overwe-
ight or obese women who were at high risk of breast cancer
and included dietary modification and exercise. As a result of
the intervention, a reduction in obesity was accompanied by
a reduction in serum estrogen levels. However, statistically
significant decreases in serum estradiol and estrone levels
were not detected in the period of active adipose tissue loss,
but instead 3 months after the intervention, in the period of
body weight stabilization [63].

Studies have also shown that in healthy premenopausal
women at high risk of breast cancer, the levels of estradiol and
progesterone decrease or remain unchanged due to exercise
[64].

Lifestyle and the risk of breast cancer

Habitual physical activity

Habitual physical activity includes daily physical activity, work,
housework, childcare, walking and exercise, and according to
research results, it is significantly related to the concentration
of estradiol in saliva. In women with low habitual physical acti-
vity, mean estradiol levels are 21% higher than in the group of
highly active women and almost 18% higher than in women
with moderate activity [27] [65]. Also, seasonal increases in
the intensity of physical work by Polish women living in the
countryside may be associated with a decrease in the level of
progesterone by almost 25% [39]. It has also been observed
that postmenopausal women who have never used hormone
replacement therapy had a reduced risk of exercise-related
breast cancer. These results suggest that daily, moderate-in-
tensity physical activity, such as walking, may protect against
breast cancer [66].

Healthy lifestyle

In a study assessing the relationship of a healthy lifestyle,
which included smoking, diet, and physical activity, a signifi-

477



cantinverse relationship was found between a healthy lifestyle,
assessed using validated questionnaires, and the chance of
developing breast cancer. This relationship was significant in
postmenopausal women, but no relationship was found in
the group of premenopausal women [67].

Metabolic profile

Low serum HDL-C cholesterol is associated with increased
levels of free, biologically active estradiol throughout the
menstrual cycle. Moreover, it was observed that women with
high BMI (>23.6 kg/m?) and relatively high serum LDL/HDL-C
ratio (=2.08) were exposed to significantly higher levels of free
estradiol than other women [68]. For this reason, HDL-C levels
may be a biomarker of breast cancer risk, especially useful in
overweight and obese women.

Tea and coffee consumption

Catechins and theaflavins are the main ingredients of tea. It
inhibit aromatase, an enzyme that catalyzes the conversion of
androgens to estrogens, and as a result, estradiol production
may be reduced in women of childbearing age who consu-
me large amounts of tea. According to studies, women with
a higher average daily intake of black tea have lower salivary
estradiol levels compared to women who drink less black
tea [69]. Coffee ingredients also exhibit estrogenic activity.
Many studies have noted the potential uses of coffee in the
treatment and prevention of cancer. Derivatives of cinnamic
acid, terpenoids, and alkaloids contained in coffee, by inducing
apoptosis, have a cytotoxic effect on breast cancer cells [70, 71].

Birth weight and adult body composition

In a study of young healthy women with regular menstrual
cycles, it was shown that low birth weight (<3.530 g) combined
with a large adult waist circumference (>84 cm) was associated
with a 33% increase in free estradiol levels throughout the
menstrual cycle compared with women of higher birth weight
with the same waist circumference in adulthood. These results
confirm that birth weight, which is a marker of pre-fetal condi-
tions, in combination with energy availability and metabolism
during growth and development, affect estrogen levels in the
premenopausal period [72].

Regular sleep

Increased exposure to light at night, for example due to night
shift work or shorter sleep times, can suppress melatonin pro-
duction, which in turn can increase sex hormone levels. [t was
shown that the average level of estradiol in women who slept
regularly was 60% lower compared to women with greater
variability in their sleep schedule. These results suggest that
sleep variability is significantly correlated with estradiol levels,
while sleep duration does not show a statistically significant
relationship [73, 74]. High estradiol levels may also be associa-
ted with poorer sleep quality [75].

478

Sedentary lifestyle

The role of a sedentary lifestyle in estrogen metabolism has
yet to be established, but existing evidence suggests that
prolonged time spent sitting may lead to negative metabolic
consequences, including increased central obesity and higher
levels of endogenous estrogen [76, 771.

Physical activity before menarche

The date of the menarche is to some extent a modifiable
feature. Studies have shown that competitive sport between
the ages of 13-16 was associated with a later first menstruation
compared to girls who did not exercise at that age. [78]. A me-
ta-analysis of studies conducted on a group of athletes and
people not practicing sports showed that in people practicing
sports professionally in adolescence, the first menstruation
occurred on average more than 1 year later compared to
people not practicing sports [79].

Physical activity and hormone level in
postmenopausal women

Menopause occurs, on average, around the age of 50 and is
characterized by numerous hormonal changes. The postme-
nopausal period is associated with estrogen deficiency [80]
and anincrease in androgens [81]. There is also a reduction in
urinary excretion of progesterone metabolites [82, 83]. These
changes can lead to a rapid loss of muscle strength and bone
mineral density, reduced aerobic capacity and weight gain.
There is also an increased risk of developing a number of
chronic diseases, including breast cancer [84].

The regulatory effect of exercise on women’s hormone
metabolism varies between pre-and postmenopausal women,
and the mechanisms responsible for the protective effects of
exercise are not yet well understood. It is believed that physical
activity may lower the levels of circulating parent estrogens,
estradiol and estrone [85]. In a study evaluating the relationship
between physical activity and a sedentary lifestyle and post-
menopausal estrogen metabolite levels, higher mean activity
was significantly associated with lower urine estrogen levels
and selected estrogen metabolites, while longer sitting time
was significantly associated with higher estrogen levels and
their metabolites [85].

Epidemiological studies compared hormone levels in
women diagnosed with breast cancer to healthy controls.
The results of these studies suggest that postmenopausal
women with breast cancer had higher levels of estradiol and
estrone than healthy postmenopausal women [86].

The role of adipose tissue in the formation of
estrogens

In postmenopausal women, endogenous estrogen formation
occurs mainly in adipose tissue by aromatizing the adrenal
androgens to estrone — the main circulating estrogen — which
is then metabolized [87]. There is convincing evidence that



obesity, resulting in higher endogenous estrogen levels than
in lean women, increases the risk of breast cancer in post-
menopausal women [88, 89]. This mechanism is biologically
insignificant in the premenopausal period, when the ovaries
are the main source of estrogen, and estrogen levels are many
times higher than in the postmenopausal period.

In healthy, overweight, and obese postmenopausal wo-
men, higher levels of estrogens and androgens and lower
concentrations of SHBG have been observed compared with
lower body weight women [90, 91]. It also seems that the rela-
tionship of body mass index (BMI) with breast cancer riskis lar-
gely limited to ER1/PR1-dependent tumors. With the increase
in body weight in the postmenopausal period, a significantly
increased risk of hormone-dependent ER1/PR1 breast tumors
was observed [92].

Moreover, excess adipose tissue, especially abdominal fat,
is positively correlated with insulin resistance. Prolonged hy-
perinsulinemia reduces the level of bioavailable sex-hormone-
-binding globulin (SHBG) and increases the levels of circulating
estrogens and androgens, which may further contribute to the
formation of neoplasms [90, 93].

The authors of a meta-analysis of prospective observatio-
nal studies estimated that in postmenopausal women, with
an increase in body mass index (BMI) by 5 kg/m?, the risk of
developing breast cancer increases by 12% [94]. Abdominal
obesity as assessed as waist to hip circumference ratio (WHR)
also shows a strong positive correlation with the risk of post-
menopausal breast cancer [95].

In the analysis of the anthropometric measurements,
including measurements of estrogen and serum estrogen
metabolite levels, strong positive associations were found
between the present BMI and estrogens in postmenopausal
women who do not use hormone replacement therapy [96].

Women’s knowledge about breast cancer
prevention

The credibility of messages promoting physical activity as
afactor preventing heart disease and breast cancer was tested
depending on the level of physical activity reported by parti-
cipants. According to the surveyed women, it is easier to pre-
vent and control heart disease than breast cancer. Moreover,
physically active women are more susceptible to messages
and prophylactic actions concerning the influence of physi-
cal activity on the prevention of breast cancer, compared to
women who do not exercise. For this reason, innovative ways
of reaching people who are not interested in physical activity
need to be found [97].

Conclusions

Although the mechanism underlying the relationship be-
tween exercise and breast cancer risk remains unclear, the
majority of randomized controlled trials conducted in healthy
women showed a marked decrease in estradiol and proge-

sterone induced by exercise. To date, evidence suggests that
higher levels of endogenous estrogen are associated with an
increased risk of breast cancer in both premenopausal and
postmenopausal women; therefore, exercise contributes to
reducing therisk of breast cancer and plays a key role in breast
cancer management.

In summary, exercise decreases circulating sex hormones
and reduces breast tumor growth by promoting changes in
apoptosis and cell proliferation, and is therefore a safe inte-
rvention with undeniable benefits for women - regardless of
the status of menopause and exercise-induced weight loss.

Current recommendations for physical activity include
150to 300 minutes of moderate-intensity physical activity per
week, or 75 to 150 minutes of high-intensity physical activity
and some muscle-strengthening activity for at least 2 days
a week [3]. Based on the available literature, a comprehensive
and multidisciplinary approach is recommended that should
include physical activity, weight control, a high fruit and ve-
getable intake, and a reduced dietary fat intake.

The process of carcinogenesis and the subsequent deve-
lopment of human neoplasia takes many years, so educational
campaigns are needed to inform young women about the
risk of breast cancer and how they can reduce it in the future.
Prevention programs are also needed to motivate women
to engage in health protective behaviors, including physical
activity, to reduce their risk of breast cancer. It may be helpful
to find innovative ways to target people who are not interested
in physical activity [97].
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The most frequent type of primary liver cancer is hepatocellular carcinoma (HCC). Although HCC is not the most frequent
cancer, itis characterized by high mortality — the 5-year survival rate is 6,9%. In recent decades there was only one molecule
available in treatment (sorafenib). However, in the past few years there have been advances in treatment. Nowadays, new
generation tyrosine kinase inhibitors, check point inhibitors and anti-angiogenesis drugs are available. All those studies
were analyzed outcome in context of monotherapy or combined therapies. In this review we made an attempt to com-

pare results from different studies. Even though, many studies are undergoing final stages of clinical trials, it seems that

combined therapies should be the next step in treatment advances.
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Introduction
Hepatocellular carcinoma (HCC) is the most frequent type of
primary liver cancer. Globally, each year approximately 750,000
new cases are diagnosed, so it constitutes 7% of all neoplasms
[1]. Although HCC is not the most frequent cancer, it is charac-
terized by high mortality — the 5 year survival rate is only 6,9%
[2]. Cirrhosis is the most important risk factor and is observed
in 70-90% of patients [3].

Other factors are hepatitis B virus (HBV) infection, hepatitis
C virus (HCV) infection, alcoholism and aflatoxin B1. While the
exposition of HBV infection in high incidence areas appears in at
least 50% cases of HCC, HCV infection is more common in lower
incidence HCC areas like Eastern Europe and North America
[4, 5]. It has also been suggested that non-alcoholic fatty liver
disease (NAFLD), occurring as a consequence of obesity and dia-
betes, can be the cause of an increasing number of HCC cases [6].

The most widely used staging system for HCC is the Bar-
celona Clinic Liver Cancer algorithm (fig. 1). Cancer is classified
as an early-stage when patients have single liver tumors or as
many as 3 nodules measuring 3 cm or less. They are treated
by resection, transplantation or ablation. Intermediate-stage
cancer concerns greater tumor burden confined to the liver
without any symptoms and chemoembolization can be a be-
neficial treatment method. Advanced-stage cancer is when
HCC symptoms are present and/or extrahepatic cancer and/
or vascularinvasion is/are diagnosed. The treatment of choice
is the kinase inhibitor sorafenib [7].

The use of multi-kinase inhibitors and anti-
-angiogenic drugs in first-line treatment

Sorafenib has been used in HCC treatment for more than
a decade. It is also used in renal cell carcinoma (RCC) and dif-
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Figure 1. Barcelona Clinic Liver Cancer (BCLC) for HCC and available treatment strategies. In advanced stages, SIRT can be offered, if patients have no
prognostically relevant tumor burden. Systemic therapy with sorafenib as a treatment by choice is recommended. In case of failure (clinical progression

or intolerable toxicity), second-line treatment should be introduced [7]

ferentiated thyroid cancer (DTC) [8]. The mechanism of action
is based on the inhibition of the vascular endothelial growth
factor receptor, the platelet-derived growth factor receptor
(PDGFR) angiogenesis through targeting the mitogen-acti-
vated protein kinases/extracellular signal-regulated kinases
(MAPK/ERK) pathway and receptor tyrosine kinases [9]. The
role of sorafenib in HCC treatment is still being analyzed. The
multicenter, double-blind, placebo-controlled trial of J.M. Llo-
vet et al. focused on the differences in treatment of advanced
HCC by sorafenib (at a dose of 400 mg twice daily) and placebo.
They found that the median overall survival (OS) rate was 10.7
months in the sorafenib group, and 7.9 months in the place-
bo group with no significant difference in the median time
in symptomatic progression. The median time in radiologic
progression was 2.7 months longer in the sorafenib group [10].
A similar result was presented by J. Bruix et al. as they found
that sorafenib improved median OS and the disease control
rate (DCR) compared to the control group [11]. Another study
showed that the efficacy of hepatic arterial infusion chemo-
therapy (HAIC) with cisplatin followed by sorafenib does not
improve the survival rate in comparison with sorafenib alone;
the median OS period in the HAIC group was 10 months and
in the sorafenib group 15.2 months [12].

Lenvatinib is another drug used as a first-line treatment
of HCC. Its mechanism is based on an inhibition of multiple
receptor tyrosine kinases, including the vascular endothelial
growth factor receptor 1 (VEGFRT), the vascular endothelial
growth factor receptor 2 (VEGFR2) and the vascular endothelial
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growth factor receptor 3 (VEGFR3). It also impacts on angio-
genesis, tumor growth and cancer progression by fibroblast
growth factor receptors: FGFR1, FGFR2, FGFR3, FGFR4 and
the platelet derived growth factor receptor alpha (PDGFRa)
inhibition. Although there is no comprehensive comparison
of both drugs in terms of OS, lenvatinib is considered as an
alternative for sorafenib as there is significant improvement
in OS (lenvatinib — 13.6 [95% Cl: 12.1-14.9] months vs. sorafe-
nib —12.3[95% Cl: 0.4-13.9] months), longer progression-free
survival (PFS) (7.4 [95% Cl: 6.9-8.8] vs. 3.7 [95% Cl: 3.6-4.6]) and
time to progression (TTP) (8.9 [95% Cl: 7.4-9.2] vs. 3.7 [95% Cl:
3.6-54]) [13].

Second-line treatment

[tis estimated that up to one-third of patients with advanced
HCC qualify for second-line therapy. The necessity to change
treatment options results from the failure of first-line therapeu-
tics due to their high toxicity, disease progression or resistance
to therapy of primary or adaptive mechanisms [14]. A study
by Fung et al. on 730 Canadian patients showed that only
13.1% of patients would qualify for second-line treatment with
regorafenib, cabozantinib or ramucirumab after using strict
eligibility criteria (SEC). In turn, applying modified eligibility
criteria (MEC) increased the size of the group under therapeutic
treatment by more than half, reaching 31.7% [15]. Tivantinib,
brivanib, and everolimus were considered promising candi-
dates for inclusion as second-line systemic therapy for HCC.
Unfortunately, in the third phase of clinical trials, they did not



show any significant benefit in terms of OS compared to the
placebo [16-18].

Regorafenib

Until recently, patients treated with sorafenib who had not yet
completed therapy due to progression or tolerance, could not
count on any alternative form of systemic treatment. Bruix et
al. (2016) published the results of their RESORCE study. They
proved the effectiveness of using regorafenib as a second-line
treatment in patients previously treated with sorafenib [19].
Regorafenib is an orally administered inhibitor of a set of mul-
tiple kinases responsible for angiogenesis (including vascular
endothelial growth factor receptors 1-3 (VEGFR 1-3), tyrosine
kinase with immunoglobulin-like and epidermal growth factor-
-like domains 2 (TIE2), fibroblast growth factor receptors 1-2
(FGFRs 1-2), the formation of metastases [VEGFR 2-3, PDGFR])
or the development of tumor immunity (colony-stimulating
factor-1 receptor [CSF-1R]). These processes play a crucial role
in the development of cancer and its progression [20]. In
addition to second-line treatment, it is also used in therapy of
refractory metastatic colorectal cancer (mCRC) and advanced
gastrointestinal stromal tumors (GIST) [20, 21].

Cabozantinib

Cabozantinibis an orally administered tyrosine kinase inhibitor
[TKI]. Its scope of action includes antagonistic effects against
VEGFR 2, MET, KIT, RET, and AXL [22]. The MET tyrosine kinase
receptor is the receptor for the hepatocyte growth factor (HGF).
Their cooperation in a physiologically developing organism is
important for processes such as the proper proliferation of cells
or their motility [23]. However, in the case of HCC, melanoma,
pancreatic, prostate, or ovarian tumors this mechanism is used
by the tumor for its own benefitincluding growth and spread
[22,24]. HGF and MET antagonism, in turn, results in inhibition
of tumor growth [25]. Itis also believed that targeted MET and
HGF therapies can overcome the barrier of HCC resistance to
sorafenib treatment [26].

Based on the phase 3 results of the CELESTIAL study, ca-
bozantinib was included in second-line standard of care for
patients who had previously received sorafenib and had pro-
gressed. Abou-Alfa et al. conducted a randomized double-blin-
ded trial including 707 patients with advanced HCC. The group
was divided in a 2:1 ratio and the majority of patients received
cabozantinib orally while the rest of the group received placebo.
The initial dose was 60 mg and was decreased successively
to 40 mg and 20 mg if necessary due to adverse events. The
primary endpoint was OS while the secondary end points were
PFS and objective ORR. Cabozantinib significantly increased the
median of OS compared to placebo (respectively 10.2 months
for cabozantinib and 8.0 months for placebo; HR 0.76; 95% Cl:
0.63-0.92; p=0.005). The median PFS was 5.2 months for cabo-
zantinib and 1.9 months for placebo (HR 0.44; 95% Cl: 0.36-0.52;
p <0.001). Among the adverse events during therapy, the most

frequent were palmar-plantar erythrodysesthesia (17% with
cabozantinib and 0% in the placebo group), hypertension (16%
and 2%, respectively), increased aspartate aminotransferase
level (129% and 7%, respectively), fatigue (10% and 4%), and
diarrhea (10% and 2% respectively) [27].

Ramucirumab

Ramucirumab is a recombinant human IgG1 monoclonal an-
tibody that impairs angiogenesis which is essential for tumor
development due to its VEGFR 2 antagonistic activity [28]. In
arandomized double-blinded third phase REACH trial by Zhu
et al, the efficacy of ramucirumab compared to a placebo
was determined in patients with advanced HCC who had
previously received sorafenib treatment. Initially there was
no significant improvement in OS in ramucirumab-treated
patients compared to placebo. Median OS of ramucirumab
was 9.2 months vs 7.6 months with placebo administration
(95% Cl: 0.717-1.046; p = 0.1391) [29]. However, subsequent
data analysis showed that ramucirumab significantly improved
the OS score in patients with a-fetoprotein (AFP) =400 ng/mL
[30]. The REACH Il study included patients with advanced HCC
(AFP values > 400 ng/mL) and Child-Pugh class A liver disease
treated only with sorafenib. 197 out of 292 subjects received
ramucirumab therapy at a dose of 8 mg/kg intravenously
every 14 days while 95 of them received placebo. The results
showed that the median OS of ramucirumab treated patients
was 8.5 months vs 7.3 months in the placebo group (HR of
0.71 [95% CI: 0.53-0.95]) while the PFS for ramucirumab was
2.8 months vs. 1.6 months for placebo (p < 0.0001). The most
common adverse effects included hypertension (13% with
ramucirumab vs. 5% with placebo), hyponatremia (6% vs. 0%,
respectively), and increased aspartate aminotransferase (3%
vs. 5%, respectively) [31].

Immunotherapeutic agents

One of the major problems in tumor management s their ability
to escape from the immune system’s range of action. Immuno-
editing, which is a key aspect of immune evasion, is based on
tumor-immune system interactions and Darwinian selection
leading to decreased immunogenicity of the neoplastic cells.
This in turn makes them invulnerable to the immune response.
Attempts have been made to counteract those effects with
immunotherapy. Experimental immunotherapy consists of two
approaches: inducement of a new immune response and en-
hancement of the existing one [32]. Strategies of the de novo
response stimulation include the usage of antigen targeting
antibodies coupled with the immune cells, e.g. anti glypican
3 antibodies [33] and anti alpha-fetoprotein antibodies [34]
conjugated with T cells or NK cells. Other examples are adoptive
cell therapy using the chimeric antigen receptor expressing T
cells (CAR-T cells) [35], cytokine induced killer cells (CIK cells) [36]
or natural killer cells (NK cells) [37] and vaccine therapies with
dendritic cell vaccines [38] or peptide vaccines [39].
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The reinforcement of the existing immune response is
based mainly on the pre-existing reactivity to neoplastic cells
impeded by the microenvironmental components of the im-
mune-edited tumor. One of the techniques aims at immu-
ne-inhibitory cytokines such as transforming growth factor
beta (TGF-B) secreted by the neoplasm. The most relevant
approach though, nowadays, is connected with the inhibition
of immune checkpoints which is crucial in cancer immune
evasion processes [40, 41].

Programmed death receptor 1 (PD1) is a surface protein
expressed mainly by Tc lymphocytes but also by Th lymphocy-
tes, Treg lymphocytes, B lymphocytes, NK cells, and some my-
eloid cells [32,33] which binds with its ligand PD-L1 (program-
med cell death ligand 1). This triggers the metabolic cascade
resulting in the inhibition of immune response by increasing
the number and activity of Treg cells [42], inactivation of CD28
and downregulation of TCR in Tc cells [43] or their apoptosis
[42,44]. There are a number of clinical trials of PD1 inhibitors.

Nivolumab

Nivolumab is used for the treatment of patients with confirmed
HCC and previously unsuccessfully treated with sorafenib.
This indication was approved by the US. FDA in 2014 under
accelerated approval due to its high efficacy and manageable
safety profile demonstrated in CheckMate 040 open-label non-
-comparative phase %2 dose escalation and expansion trial in
advanced HCC [45]. During both dose-escalation (n =48) and
dose-expansion (n = 214) phases (3 mg/kg), nivolumab sho-
wed acceptable tolerability. Although 46 of the dose-escalation
patients (96%) discontinued treatment, 42 cases (88%) were
due to disease progression. In the dose-expansion phase, the
objective response (assessed using RECIST 1.1) was 20% (95%
Cl:15-26) and in the dose-escalation phase it turned out to be
15% (95% Cl: 6-28). The median OS rate was about two mon-
ths longer (16.39 months) compared with sorafenib-treated
patients (14.69 months). CheckMate 459, a phase Il study on
nivolumab in HCC (NCT02576509) is already in progress and
results have not been published yet [46].

Camrelizumab

Camrelizumab is a humanized high-affinity IgG,-kappa antibo-
dy PD-1 inhibitor used for the treatment of various neoplasms
[47]. It has already received its first conditional approval in
China for relapsed or refractory classical Hodgkin's lymphoma
treatment in patients after receiving at least two systemic
chemotherapies. Its safety and efficacy in patients with pre-
treated advanced HCC was evaluated in a multicenter open-
-label parallel-group and randomized phase 2 clinical trial [48].
The objective of the partial response evaluated by blinded
independent central review (BICR) according to RECIST 1.1
was achieved in 32 of 217 patients (14,7%; 95% Cl: 10.3-20.2).
The 6-month OS probability was 74,4% (95% Cl: 68-79.7), the
12-month OS was 55.9% (95% Cl: 48.9-62.2) and the median
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OS turned out to be 13.8 months (95% Cl: 11.5-16.6). The
rate of treatment-related adverse events was relatively low
and manageable (grade 3 or 4 in 22% of patients). Phase Il
studies on camrelizumab in HCC (NCT03605706) and other
malignancies such as non-smalll-cell lung carcinoma (NSCLC),
gastric / oesophageal cancer, nasopharyngeal carcinoma are
pending or ongoing [49].

Pembrolizumab

Pembrolizumab is a humanized monoclonal IgG4 kappa an-
tibody that acts as a PD1 inhibitor indicated for a variety of
neoplasms besides HCC, such as melanomas, NSCLCs, head
and neck squamous cell carcinomas (HNSCCs), several type of
lymphomas and others. The usage of pembrolizumab in HCC
was approved by the FDA under accelerated approval based
on tumor response rate and durability of the response shown
in the KEYNOTE-240 study [50]. KEYNOTE-224 is a single-arm
non-randomized multicenter open-label phase 2 trial [51] on
104 patients after disease progression, on or after sorafenib
therapy and who had measurable disease and Child-Pugh
class A liver impairment. 18 of the 104 patients displayed an
objective response (17%; 95% Cl: 11-26) including 1 complete
and 17 partial responses. Treatment-related adverse events
of grade 3 or worse were reported in 27 (26%) participants
and grade 4 and grade 5 events affected 1 patient each. The
results of further assessmentin phase Il trial KEYNOTE-240 were
consistent with those of KEYNOTE-224, although OS and PFS
measurements did not reach their co-primary endpoints and
statistical significance per specified criteria. There are a num-
ber of trials studying other PD-1 inhibitors such as sintilimab
(NCT03794440) [52], or tislelizumab (NCT03412773) [53]. Meta-
-analysis by Voutsadakis carried out with trials of selected PD-1
inhibitors showed no dissimilarities in effectiveness with other
systemic therapies for HCC [54].

Durvalumab

Durvalumab is a monoclonal human immunoglobulin G1
kappa. The safety and efficacy of this PD-L1 inhibitor in relation
to HCC was assessed in phase 1/2, a multicenter open-label
study in patients with advanced solid tumors (NCT01693562).
Grade 3—-4 treatment-related adverse events occurred in 20%
of patients and antitumor activity measured in ORR was cal-
culated to be 10.3% (95% Cl: 2.9-24.2) with a median OS of
13.2 months (95% Cl: 6.3-21.1) [55].

Cytotoxic T-lymphocyte-associated protein 4 (CTLA4) is
another receptor thatacts as an importantimmune checkpoint
that through various mechanisms (e.g. inhibition of cytotoxic
T lymphocytes, dendritic cells, activation of regulatory T cells
etc. [56, 57]) contributes to the tumor immune evasion. The
only CTLA4-inhibitor tested on HCC patients was tremelimu-
mab —the results of the phase | trial displayed a partial response
rate of 17.6% without major safety concerns [58]. HIMALAYA,
a phase lll study on tremelimumab in HCC (NCT03298451), is



already in progress as well [59]. Other immune checkpoints
potentially relevant in HCC therapy (and oncology in general)
are TGF-beta (e.g. NIS793 with PD-1 inhibitor spartalizumab -
NCT02947165) [60], T-cellimmunoglobulin and mucin-domain
containing-3 (TIM-3) (e.g. anti-TIM-3 and PD-1 — NCT03680508)
[61] or lymphocyte activation gene 3 (LAG-3) (e.g. relatlimab
and nivolumab — NCT01968109) [62].

Tremelimumab

As for otherimmunotherapeutics, with regards to worth men-
tioning is the combination of tremelimumab which is a hu-
man monoclonal antibody anti-CTLA-4 with ablative therapies
that tend to induce peripheral immune responses [63-65].
According to a clinical trial by Duffy et al., in 19 patients who
underwent tremelimumab administration and subtotal radio-
frequency ablation or chemoablation, a confirmed partial re-
sponse was observed in five subjects (26.3%; 95% Cl: 9.1-51.2).
Those patients received the infusion at two dose levels (3.5
and 10 mg/kg i.v.) given every 4 weeks for a total of 6 doses
followed by 3-monthly administrations until the fulfillment of
off-treatment criteria. In the study group, the median PFS was
7.4 months (95% Cl: 4.7-19.4 months) and OS - 12.3 months
(95% Cl: 9.3-15.4 months) [66]. What is more, tremelimumab
shows a significant activity in patients with HCC and chronic
HCV infection and these conjectures were confirmed both
in the study mentioned above [66], but also in the results
of the clinical trial of Sangro et al. In the second case given,
no ablative treatment was used and also the drug dose was
different —= 15 mg/kg iv. every 90 days until progression or
toxicity occurrence. Median TTP was 6.48 months (95% Cl:
3.95-9.14) and a significant drop in the viral load provoked by
the anti-HCV increased immune response was confirmed [58].

Combined therapies

Studies are underway to show the efficacy of a combination
of anti-cancer drugs in the treatment of HCC. Combinations
of anti-angiogenesis drugs with inhibitors of immune check-
points (PD-1, PD-L1) used primarily in the treatment of lung
cancer are being tested.

Atezolizumab and bevacizumab

In recent months, anti-PD-L1 activity has gained prominence
in HCC treatment due to its anti-proliferative activity. The aim
of the GO30140 study was to investigate the significance of
atezolizumab (anti-PD-L1) alone and in combination with
bevacizumab (anti-VEGF) in unresectable HCC. In a group of
patients receiving the combined therapy of atezolizumab
(1200 mg) and bevacizumab (15 mg/kg) with a median fol-
low-up of 12.4 months, a confirmed objective response was
observed in 37 (36%; 95% Cl: 26-46) out of 104 patients; while
for PFS, with a median follow-up of 6,6 months, it was 5.6 mon-
ths (95% Cl: 3:6-7-4). In the group receiving only atezolizumab
in monotherapy, the median PFS was 3.4 months (1.9-5.2;

hazard ratio 0.55; 80% Cl: 0.40-0.74; p = 0.011) [67]. Hack et
al. compared also the HR for death - 0.58 (95% Cl: 0.42-0.79;
p < 0.001), OS at 12 months being 67.2% (95% Cl: 61.3-73.1)
vs. 54.6% (95% Cl: 45.2-64.0) and PFS - 6.8 months (95% Cl:
5.7-8.3) vs. 4.3 months (95% Cl: 4.0-5.6); this was in atezo-
lizumab plus bevacizumab and sorafenib-receiving groups
with unresectable HCC with no prior systemic treatment. The
results showed significantly better OS and PFS outcomes in
atezolizumab + bevacizumab than sorafenib-receiving pa-
tients. According to the NCT04102098 study results, the PFS
(in months) in the atezolizumab and bevacizumab group was
even longer — 6.8 (5.7-8.3) [68].

Nivolumab and ipilimumab

As for other immunotherapeutic possibilities, there is much
more to discover. In a Checkmate 040 randomized clinical
trial in group A (obtaining nivolumab 1 mg/kg with ipilimu-
mab 3 mg/kg every 3 weeks [4 doses] and then followed by
nivolumab 240 mg every 2 weeks), the objective response
rate (ORR) was 32% (95% Cl: 20-47). In group B (obtaining
nivolumab 1 mg/kg with ipilimumab 3 mg/kg every 3 weeks
(4 doses)) ORR was 27% (95% Cl: 15-41) and in group C (with
nivolumab 3 mg/kg every 2 weeks plus ipilimumab 1 mg/kg
administration every 6 weeks) — 29% (95% Cl: 17-43).In groups
B and C, the median duration of response was, respectively:
15.2 months (4.2-29.9+) and 21.7 months (2.8-32.7+) while in
group A it was not reached until the end of the study period
and this therapeutic pattern was approved in the US concer-
ning the results and the good safety profile [69].

Tremelimumab and durvalumab

According to the results of the NCT02519348 clinical trial,
tremelimumab (anti-CTLA-4 antibody) administered in a sin-
gle dose of 300 mg combined with durvalumab (anti-PD-L1)
in a dose of 1500 mg showed promising clinical activity and
tolerance in patients with HCC with median OS of 18.73 mon-
ths (10.78-27.27) and median ORR of 24% (95% Cl: 14.9-35.3)
with an acceptable safety profile. Tremelimumab-durvalumab
combination remains evaluated in a phase Il trial (HIMALAYA,
NCT03298451) [70].

Ramucirumab and durvalumab

A 25-center study led by Bang [71] investigated the effecti-
veness of combined therapy with ramucirumab (IgG1, anti-
-VEGFR2) and durvalumab (IgG1, anti-PD-L1). The research
subjects consisted of 28 patients diagnosed with HCC who
had already been treated before. In the course of the study it
was possible to obtain a partial tumor response to treatment in
3 out of 28 patients, of which two showed high PD-L1 expres-
sion. In contrast, 24 patients experienced treatment-related
adverse events (TRAE). The most common were diarrhea (n = 8),
fatigue (n=6) andincreased blood pressure (n =4). Two patients
died during the study due to complications: acute hepatitis

487



(TRAE) and acute respiratory distress syndrome (considered
unrelated to treatment). It was assessed that the side effects
of the combination of these two drugs do not go beyond the
known complications of using each of them separately.

Pembrolizumab and lenvatinib
The effectiveness of the combination of pembrolizumab (anti-
-PD-1 antibodies) and lenvatinib (inhibitor of VEGFR1, VEGFR2
and VEGFR3 kinases) was investigated by Finn et al. [72]. A total
of 100 patients received the combination of pembrolizumab
and lenvatinib for an average of 7.5 months. Treatment efficacy
was measured by the Modified Solid Tumor Response Criteria
(MRECIST). The objective response rate (ORR) was 46.0% (95%
Cl: 36.0-56.3). The median duration of response (DOR) was
8.6 months (95% Cl: 6.9 months to not estimable [NE]), the
time to respond (TTR) = 1.9 months and PFS — 9.3 months
(95% Cl: 5.6-9.7 months). Median OS was 22 months (95%
Cl: 204 months to NE). The shrinkage of the tumor size was
observed in 89% of the subjects. AlImost all patients (99%)
experienced side effects and the vast majority (95%) reported
more than one. The most common ones were: hypertension
(36%), diarrhea (35%), fatigue (30%), decreased appetite (28%)
and hypothyroidism (25%). 13 patients died during the course
of study while 3 of the deaths were considered treatment-re-
lated. This study also did not find any side effects that would
be different from those of the two drugs administered alone.
While in the above study the combination of pembroli-
zumab and lenvatinib is used as the first-line treatment, there
are isolated reports of patients successfully treated with com-
bination therapy after using sorafenib [73] or pembrolizumab
as monotherapy [74]. Not to mention the promising results of
studies testing the effectiveness of this treatment in the thera-
py of endometrial cancer [75, 76], stomach [77] or kidney [78].

Avelumab and axitinib

Another variant of combination therapy is the combination of
avelumab (anti-PD-L1 immunoglobulin) and axitinib (a selecti-
ve VEGFR kinase inhibitor). This therapy has been shown to be
effective in the treatment of kidney cancer [79, 80].

A study by Masatoshi Kudo et al. [81] involved 22 HCC
patients who were administered these two drugs. A reduction
in tumor size was noted (according to mRECIST) in 16 patients
and ORRwas 31.8% (95% Cl: 13.9-54.9). Side effects such as hy-
pertension (50% of the respondents), hypothyroidism (31.8%),
and hand-foot syndrome (22.7%) were observed.

Bevacizumab and erlotinib

An alternative version of combination therapy is the combina-
tion of a VEGFR inhibitor with a drug that inhibits EGFR tyrosine
kinase. A study verifying the effectiveness of such treatment
was carried out by M. B. Thomas et al. [82]. 90 subjects with
advanced HCC were randomized into two groups and treated
with a combination of bevacizumab (anti-VEGFR immuno-
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globulin) and erlotinib (n = 45) or sorafenib in monotherapy
(n=45).The median OS was identical for both treatments and
reached 8.5 months (95% Cl: 7.00-13.9 for bevacizumab-erlo-
tinib vs. 95% Cl: 5.69-12.2 for sorafenib). However, the duration
of event free survival (EFS) favored the combination treatment
(median - 4.37 months, 95% Cl: 2.99-7.36) over monotherapy
(median - 2.76 months, 95% Cl: 1.84-4.80). Side effects were
more frequent in the sorafenib group but also in this group
the treatment was discontinued much more often due to the
occurrence of serious complications.

The researchers, led by Liyun He, also came to similar
conclusions. Their study included 342 patients with HCC and
showed that bevacizumab and erlotinib therapy is as effective
as sorafenib therapy and is associated with lower toxicity and
better tolerance by patients [83]. However, this combined
therapy does not show significant efficacy in second-line tre-
atment [84] or treatment of residual disease [85]. Table | shows
sorafenib and second-line treatment options.

Discussions

Multi-kinase inhibitors and anti-angiogenic drugs have been
the most commonly applied therapeutic options in HCC tre-
atment, including sorafenib, as the treatment by choice in
advanced HCC. Unfortunately, these options present certain
disadvantages. Their high toxicity and frequent cases of disease
progression as well as possible therapy-tolerance development
cause a high number of failures in HCC therapy.

Among the drugs that can be used in HCC therapy after
unsuccessful first-line treatment are lenvatinib, regorafenib,
and cabozantinib, while tivantinib, brivanib, and everolimus
were rejected in this regard. Regorafenib has proven effecti-
veness after previous treatment with sorafenib failure due to
progression or in tolerance. Cabozantinib, in turn, is effective
to some degree in patients with tumor progression.

However, disadvantages and limitations of therapy cause
a pressing need for development of innovative therapeutic
strategies in HCC treatment. Among the others, some immu-
notherapeutic agents are highly prospective.

A relatively high number of clinical trials and some meta-
-analyzes involved PD-1 inhibitors of immune checkpoints
(PD-1, PD-L1), including nivolumab, camrelizumab, pembro-
lizumab, durvalumab, and tremelimumab. Existing data con-
cerning immunotherapy indicate various efficacy, but good
tolerance of most of the agents and their generally acceptable
safety profile. So far, clinical trials of nivolumab show a longer
median survival rate than in sorafenib groups, making the
immunotherapeutic agents both a possible alternative for
sorafenib and a therapeutic option for second-line treatment.
Camrelizumab research, in turn, indicates a median survival rate
shorter compared to nivolumab, but without serious adverse
effects during the therapy.

Another group of therapies involve combinations of anti-
-angiogenesis drugs with inhibitors of immune checkpoints



Tablel. Overall response rate (ORR), overall survival (OS), time to progression (TTP) / progression-free survival (PFS) - sorafenib and second-line treatment options

ORR Median OS (months) Median TTP / PFS (months) Citation

sorafenib 10.7 (vs. 7.9 placebo) 2.7 (TTP) [10,11]
10.0 (vs. 15.2 sorafenib + cisplatin) 39(TTP) [12]
cabozantinib 10.2 (vs. 8.0 placebo) 5.2 (PFS) 27
ramucirumab 9.2 (vs. 7.6 placebo) [29]
8.5 (vs. 7.3 placebo) 2.8 (PFS) Sl

nivolumab 16.39 (vs. 15.69) [45, 46]
camrelizumab 138 [49]
durvalumab 13.2 [55]
tremelimumab 123 74 (PFS) [66]
atezolizumab + bevacizumab 56 (PFS) [63]
atezolizumab + bevacizumab 6.8 (PFS) [64]
nivolumab + ipilimumab 27-32% [65]
tremelimumab + durvalumab 24% 1873 [66]
pembrolizumab + lenvatinib 46% [68]
avelumab + axitinib 31.8% [77]
bevacizumab + erlotinib 85 [78]

effective against lung cancer. Among them nivolumab and
ipilimumab, tremelimumab and durvalumab, as well as ra-
mucirumab and durvalumab combinations are characterized
by at least an acceptable safety profile and tolerance, while
neither the combinations of pembrolizumab with lenvatinib,
nor ramucirumab with durvalumab show other side effects
than the drugs used alone. Some of the combinations, inc-
luding avelumab and axitinib have proven efficacy in tumor
size reduction, while, bevacizumab and erlotinib combine
treatment present duration of EFS better than monotherapy.

Conclusions

The promising results of cancerimmunotherapy may offer new
hope for patients diagnosed with HCC. In those with advanced
cancer, some immunotherapeutic agents may be a safe and
an effective alternative for chemotherapy; alternatively they
can constitute medications to be applied as a part of second-
-line treatment after the failure of previous options mentioned
earlier. Particularly good results have already been achieved in
combined therapy clinical trials.

A serious weakness of the studies existing so far is that
they are often based on isolated reports or have other crucial
limitations. Only a few immunotherapeutic agents have been
already approved or are undergoing the final stages of clini-
cal trials, while others remain highly experimental. Research
projects aiming to gain more clinical data concerning the
efficacy and safety of both drugs used in monotherapies or
in combined therapies are already underway.
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The use of teleinformatic tools and other means of communication in specialist care, including oncological care, is
completely admissible and in accordance with currently binding law. Key legal acts on principles of providing health
services, including the Act on the Profession of Doctor and Dentist and the Act on Medical Activity, allow adjudicating
on a patient’s health status and providing all activities of a health service nature with the use of teleinformatic means
and other communication systems. No organizational standards on televisits in specialist care have been established to
date, imposing per analogiam use of the regulations on organizational standards of teleservices in primary health care.

However, such a solution should be considered temporary and imprecise, therefore the regulation dedicated to providing
televisits within specialist care, including its specificity areas, is essential. Simultaneously, it is necessary to eliminate the use
of announcements and guidelines of the National Health Fund which refer to the admissibility of televisits as a binding
legal form. Announcements, guidelines, recommendations and positions may only serve as advice for proceeding with
special care and this should be eventually reflected in the current law.

Key words: telemedicine, teleconsultation, distance services, teleoncology, e-health

Introduction

Telemedicine is one of the novel forms to provide health
services, replacing on many levels classic diagnostic and
therapeutic process involving physician’s and patient’s per-
sonal contact. In the literature there are many terms defining
telemedicine. In the 90s, PF. Granade, J.H. Sander [1], among
others, attempted to define telemedicine, being the first
authors to refer to the issue of responsibility for damages
related to health services “at a distance” According to the
WHO, telemedicine is “the delivery of health care services,
where distance is a critical factor, by all health care profes-
sionals using information and communication technologies
(ICT) for the exchange of valid information for diagnosis,
treatment and prevention of disease and injuries, research
and evaluation, and for the continuing education of health
care providers, all in the interests of advancing the health of
individuals and their communities” [2].

Communication from the Commission to the European
Parliament defines telemedicine as"“the provision of healthcare
services, through use of ICT, in situations where the health
professional and the patient (or two health professionals) are
not in the same location. It involves secure transmission of
medical data and information, through text, sound, images or
other forms needed for the prevention, diagnosis, treatment
and follow-up of patients”[3]. Furthermore, the communication
emphasizes that advantages of ICT use in health care include,
among others, specialist care access improvement in areas with
hindered access to health care or with insufficient number of
specialists. In case of numerous services, including for example
teleradiology, teleconsultations may contribute to waiting lists
reduction, resource use optimization and efficiency gain [4].

Telemedicine is undoubtedly immanent component of
e-health concept which involves the use of technologies for
medicine in the health sector. There is no doubt that telemedi-
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cine tools have been supporting both the process of diagnosis
and consultation, and the process of monitoring the state of
health of chronically ill patients for many years [5-8].

Material and methods

The materials used in this paper are the provisions of Polish law
directly referring to providing health services with the use of
ICT or other means of communication. The additional material
comprised content of current Polish Court Case Law as well as
positions grounded in the doctrine. The authors used method
of analysis for reviewing and interpreting binding provisions,
positions of the doctrine and judicature.

The main objective of the paper is to assess the admissi-
bility of teleinformatic communication means or other means
of communication (ICT) used to initiate and continue health
services in oncology, including the diagnosis, treatment and
monitoring of patients’ health. An additional objective is to
analyze the scope of duties of medical professionals perfor-
ming health services “at a distance”

Admissibility of health services with the use

of information and communications technology
Before the act from 09.10.2015 on the amendment of the act
on information systems in health care (...) came into force on
12.12.2015, only single legal regulations and documents on
ethics and medical deontology referred to the use of ICT for he-
alth services [9]. Direct admissibility of the use of teleinformatic
tools in the treatment process was foreseen by the Medical
Code of Ethics whose art. 9 states that a physician can only
initiate treatment after examining the patient, excluding cases
in which medical advice can only be provided at a distance [10].
Even though the Medical Code of Ethics is not a normative act
but a set of ethical principles, the literature emphasizes that
“ethical norms can be incorporated by the legal acts into the
binding legal system.The Act on Medical Chambers made such
incorporated of the Medical Code of Ethics'norms. The norms
of this code specified the content of legal norms included in
the Act on Medical Chambers (...)" [11]. Therefore, applying
the provisions of the Medical Code of Ethics in the context of
providing health services that exclude personal contact with
a patient is justified in exceptional cases whose assessment
depends each time on a physician’s individual decision. Altho-
ugh telemedicine was the subject of residual legal regulations,
these issues were analyzed in literature from the last decade,
among others, in the context of teleconsultations in cases of
severe poisoning, cardiac rehabilitation and also the monito-
ring of health status in diabetic patient [12-14].

According to revised art. 42 section 2 of the Act on the
Profession of Doctor and Dentist of 5.12.1996 “a physician
adjudicates on the health state of a particular person after
examination of this person performed in-person or examining
this person performed with the use of teleinformatic systems
or communication systems”[15]. The term “a physician adju-
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dicates” should be identified twofold. Firstly, this term refers
to the possibility of performing an assessment of the state of
health, to diagnose, which constitutes a formal statement on
health status and the potential need for treatment. Secondly,
the above term stands for issuing an opinion or a certificate
in the form of a document - i.e.“adjudication”in the material
sense [16].

Before the revision of the Act on the Profession of Doctor
and Dentist (...) [15] provisions, there were statements in
judicature claiming that the use of telemedicine tools should
not be identified with health care services. The Voivodship Ad-
ministrative Court in Krakow, in a judgement from 23.06.2015,
emphasized that [17]:

“telemedicine services provided with the use of the In-
ternet are in fact provision of advice, lectures, constitute re-
commendations on performing exercises, their assessment
and monitoring, as well as consultations in health education.
These activities cannot be deemed as medical care (...)" Ta-
king into consideration the current wording of art. 42 section
1 of the Act on the Profession of Doctor and Dentist it should
be deemed that the use of teleinformatic means during the
provision of health services unquestionably constitutes exe-
cuting a form of medical care activity whose purpose can be
diagnosis, treatment, monitoring process, as well as constant
monitoring of a patient.

When analyzing providing health services“at a distance’, the
difference between the notions: “personal contact”and “direct
contact” should be emphasized. The ICT used by a physician
to contact a patient does not prevent direct contact, but only
personal contact understood as physical people meeting at the
same place and time. Proper comprehension of the notion of
“direct contact”has a major impact pursuant to,among others,
the Act of 25.06.1999 on cash social insurance benefits in the
event of sickness and maternity [18]. According to art. 55 section
4 point 1 of the act cited above "deciding on temporary incapa-
city for work due toillness, hospitalization (...) or on the need to
provide care to an il family member follows a direct examination
of the state of health of the insured person or ill family member”.

Direct examination cannot be identified with personal
examination performed as a result of initiating physical con-
tact of a physician with a patient, but only with the need for
a heath state assessment, e.g. remotely or with the use of ICT.
An exception that allows the use of teleinformatic means in
the patient’s health state decision process, determines art. 11
section 1 of the Mental Health Protection Act [19] which states
that “decision on the state of health of a person with mental
disorders, opinion or referral to another physician or psycho-
logist or healthcare entity may only be issued by a physician
based on a previous personal examination of this person” The
literal wording of art. 11 section 1 of the Mental Health Protec-
tion Act results in necessary requires an obligatory personal
examination in order to assess the patient’s state of health or
issue referral to further treatment.



General ICT use admissibility is foreseen by art. 3 section
1 of the Act on Medical Activity of 15.04.2011 stating that
“medical activity involves providing medical services. These
services may be provided through teleinformatic systems or
communication systems” [20]. It should be mentioned that
the wording of art. 2 section 1 point 10 of the Act on Medical
Activity defines the notion of health services as “(...) activi-
ties aimed to maintain, rescue, regain or improve health, and
all other medical activities related to the process of medical
treatment or separate regulations on the principles for perfor-
ming these activities”[20]. The definition indicates that health
services are any activities performed by medical professionals
aimed at enhancing, sustaining orimproving health regardless
of the specificity, scope and specialization of provided services.

Undoubtedly health services“at a distance”gained popu-
larity during the COVID-19 pandemic, nevertheless this form
of delivering services was already present before the epide-
miological threat manifested. For the purpose of this paper,
delivering health services “at a distance”is identified with the
televisit which should be clearly distinguished from teleadvice.
The latter should be identified with a service provided through
teleinformatic systems or other communication systems due
to suspicion of, or infection with SARS-CoV-2 or a COVID-19
case. According to no longer binding art. 7 section 4 of the
COVID Act [21]: "a physician’s and dentist’s (...) may provide
health services in relation to COVID-19 prevention through
teleinformatic systems provided by a unit subordinated to
the minister competent for matters of health, appropriate in
the field of information systems in health care, further called
‘teleadvice' (...)" All services provided by healthcare profes-
sionals using ICT, which are related to other health problems,
should be cataloged as a televisit, i.e. health services provided
without personal contact between the medical personnel
and the patient.

It should be emphasized that all legal regulations referring
to providing health services using ICT concern publicly fun-
ded services. The above, however, does not exclude proper
application of these regulations to commercially provided
services. Currently, the law refers directly to ICT means used
for providing primary health care services as well as certain
specialist services.

In March 2020, the Central Office of the National Health
Fund (NHF) issued an announcement indicating possible
“execution and settlement of specialist advice provided un-
der the contracts for providing health care services within
outpatient specialist services with the use of teleinformatic
systems or other communication systems” excluding services
listed in appendix 1a and c to the resolution of 31.12.2019 no
182/2019/DSOZ of the President of the National Health Fund
on specifying the conditions of conclusion and implementa-
tion of the contracts for providing outpatient specialist services
[22]. At the same time the announcement emphasized that
televisits can be provided “only in a situation when a health

state assessment and scope of the necessary activities to be
provided for a patient does not require the personal presence
of healthcare professionals”[23]. It should be emphasized that
appendix no Ta to the resolution no 182/2019/DSOZ of the Pre-
sident of the NHF enumerates, among others, services within
oncology which are provided by specialist clinics, including,
among others, gynecologic oncology clinic, oncology clinic,

chemotherapy clinic and radiotherapy clinic [22].
Considering the above, it should be deemed that the

NHF announcements of March 2020 excluded possible use

of ICT tools for provision of outpatient oncological services.

At the same time, no legal regulations allowing providing

health services with the use of ICT were established as the

above-mentioned art. 42 section 1 of the Act on the Profession
of Doctor and Dentist [15] and art. 3 section 1 of the Act on

Medical Activity [20], both allowing providing health services

“at a distance’, were still in force.

Theissue of providing remote services was also referred to
by the announcements of the NHF which allowed ICT use in
home parenteral nutrition and home enteral nutrition when
it concerns:

1. previously planned follow-up visits,

2. patients in a stable state [23].

On 24.03.2020, the National Health Fund also issued an
announcement on the execution and settlement of health tele-
services in the form of hospital treatment — drug programs and
chemotherapy hospital treatment [23]. The announcement
emphasized that teleconsultation is only possible in patients
continuing treatment, in line with the specified therapeutic
plan, accordingly to the current patient’s clinical state. Accor-
ding to recommendations included in the announcement,
follow-up visits for patients in a stable state may be performed
by phone consultation with the use of teleinformatic systems
or other communication systems. A patient’s medical record
should include appropriate notation on the way the service
was provided. Furthermore, the provider is obliged to report
on data in line with the provisions of the regulation on prin-
ciples of settlement for services of a given type. Subsequent
updates of the ICD-9 dictionary include reporting codes with
their effective dates — i.e. code 89.0099 — medical advice thro-
ugh teleinformatic systems or communication systems (since
1.03.2020) and code 94.483 — a consultation with the use of
teleinformatic systems (since 17.03.2020).

Since 17.04.2020, providing advice and visits with the use
of teleinformatic systems or other communication systems was
approved in home hospice care, provided that such form does
not constitute a risk to the patient’s health[23]. According to the
announcement of the Central Office of the NHF of 17.03.2020,
remote services can be provided within:

- the order no 45/2018/DSOZ of the President of the NHF
of 30.05.2018 on specifying conditions of conclusion and
implementation of contracts in care and nursing allowance
within long term care,
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+long term home care for mechanically ventilated patients,

- long term home care for mechanically ventilated children,

- long term home nursing care,

-+ the order no 74/2018/DSOZ of the President of the NHF
of 31.07.2018 on specifying conditions of conclusion and
implementation of contracts in palliative and hospice care,

« home hospice services,

- pediatric home hospice services.

It should be emphasized that all NHF announcements
on ICT admissibility were issued due to the need to minimize
risk of COVID-19 infection transmission through limiting per-
sonal contact with patients. Therefore, communication refers
to exceptional situations and does not apply to treatment
processes provided in conditions unrelated to the COVID-19
pandemic.

[t should be noted that the announcementsissued by the
NHF are not normative in nature and therefore are only an in-
dication of proceedings whose eventual application treatment
depends on the decision of the health care entity. Obligatory
proceedings were included in the legal acts on ICT use in the
process of providing health care services.

When analyzing the law on ICT use in health care services, it
is necessary to indicate the regulation of the Minister of Health
0f 6.04.2020 amending the regulation on guaranteed services
in outpatient specialist care [24], under which the possible use
of teleinformatic systems or communication systems in provi-
ding services by dialysis unit physicians was added. The list of
services which can be provided with the use of teleinformatic
systems include, among others, peritoneal dialysis, dialysis with
24-hour care and hemodiafiltration (HDF).

On 9.04.2021, the regulation amended the regulation on
guaranteed services in outpatient specialist care came into for-
ce [25] allowing the use of teleinformatic systems in diagnostics
and monitoring in complex oncological care in patients with
colorectal cancer. ICT tools can also be used for cooperation
with the colorectal cancer treatment center which guarantees:
the possibility to schedule or reschedule routine checkups and
to utilize specialist consultations or advice.

Organizational standards of televisits

Although the pandemic led to the increased use of televisits,
only limited provisions of the law referring to implementation
and reporting standards for such visits were established. It sho-
uld be emphasized that the Act on Medical Activity includes
authorization for the Minister of Health to issue organizational
standards in particular fields of medicine or in the case of the
implementation of precisely specified services. According to
art. 22 section 5 of the Act on Medical Activity [20]:“the minister
competent for health issues can specify, through a regulation,
health care organizational standards in chosen fields of me-
dicine or in specified medical entities, following the need to
ensure appropriate quality of health services” Organizational
standards issued in the form of a regulation are strictly bin-
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ding and mandatory as a result of their normative character.
A medical entity is obliged to apply organizational standards
in health care in providing health services, if they were issued
based on art. 22 section 5 for the field of medicine covered by
the scope of health services provided in this medical entity, or
for the type of medical activity performed.

Until now, standards of proceedings in providing services
within telemedicine were specified in the regulation of the
Minister of Health on organizational standards in radiology
and diagnostic imaging performed with the use of teleinfor-
matic systems [26]. On 29.08.2020, organizational standards for
a primary health care televisit came into force [27]. Based on
art. 22 section 5 of the Act on Medical Activity [20], however,
no provisions for the televisit within specialist health care were
established. Taking into consideration the lack of provisions
directly dedicated to televisits within specialist health care,
the authors indicate that it is necessary to apply the provisions
pertaining to the televisit in primary health care to specialist
teleconsultation.

Organizational standards refer to formal aspects related
to the implementation of the televisit and these are undoub-
tedly common for primary and specialist health care services.
The common denominator applies to: principles concerning
qualification to distant services, a mode in which a televisit is
performed, verification of a patient’s identity, cancellation of
the appointment as well as medical entity’s responsibility for
the damage related to delivered service.

When analyzing the fundamental principles for imple-
mentation of the televisit, it is necessary to indicate the need
to confirm the patient’s identity in line with the principles
specified in art. 50 section 2-2b of the Act on Healthcare Be-
nefits Financed from Public Funds. The patient’s identity can
be confirmed by presenting an identity card, passport, driving
license, school card or with the use of electronic document by
presenting the document on the screen of the mobile device
to the person confirming identity, or based on data transferred
by the patient through the teleinformatic systems used to deli-
ver the service. A patient may confirm his identity and declare
eligibility for health care services through the electronic patient
health account created as a result of personally confirmed
identification or by the use of electronic identification means
issued in the electronic identification system.

Another issue concerns verification of eligibility to health
care services financed from public funds. In the case of “at
a distance”services, verbal verification of eligibility to services
is possible through a patient’s verbal statement during the
televisit. According to art. 50 section 7 of the Act on Health
Care Services Financed from Public Funds [28], a patient should
make the following statement:"l am entitled to use health care
services financed from public funds” Information on a patient’s
statement of eligibility to services financed from public funds
should be reported in the individual medical record which
should also include annotations, among others, on:



- the fact that the service was provided through teleinfor-
matic systems or other communication systems,

- thefactthat the patient was informed about the limitations
related to teleconsultation,

- indication that providing a service through teleconsulta-
tion does not constitute a risk to the patient’s health and
the scope of the performed activities does not require the
physical presence of medical personnel,

+  postponement of an examination (for example diagnostic)
with an explanation stating that it applies to a patient in
a stable state in whom no need for such an examination
was determined,

- informing a patient on the need to report to the physician
or emergency room in person in case of a deterioration
in their state of health or a change in the nature of the
reported ailment,

. visit cancellation due to inability to connect with a patient
despite 3 attempts to connect at intervals no shorter than
5 minutes,

- givinginstructions on the use of the e-prescription and e-
-referral service, performing activities comprising provided
health services, including the determination that a televisit
is sufficient for the health problem that is the subject of
the visit or informing the patient on the need to provide
health service in personal contact with a doctor.

It should be emphasized that one of the changes intro-
duced into the organizational standards of a televisit in pri-
mary health care [29] was limiting remote services provided
to children under the age of 6, with the exclusion of routine
services resulting from previously initiated treatment. Using
the analogy on formal aspects of providing remote services
in primary care and specialist care, it should be acknowledged
that teleoncology services should only apply to patients aged
6 and older, excluding cases in which the televisit aims at
monitoring the treatment plan or initiating routine activities
affecting the quality of implemented procedure.

At the same time, in line with analogy to the regulation
of 5.03.2021 [27], a teleservice in specialist care should not be
provided in cases where:
< apatient or a patient’s statutory representative does not

consent to service “at a distance’,

- the medical visit aims at obtaining a certificate (a docu-
ment),

- avisit concerns a chronically ill patient experiencing wor-
sening or changing symptoms.

[t should be stressed that the entity providing the televisit
is obliged to keep medical records in line with the principles
specified in the regulations on type, scope and format of me-
dical records and method of their processing [30] and archive it
for the period of time indicated in art. 29 section 1 points 1-4 of
the Act on Patients'Rights and Patients'Spokesman Rights [31],
depending on the type of produced document. As a side note,
it is worth reiterating that recording audio and vision during

teleadvice does not replace a medical record whose scope and
management was specified in the regulation indicated above.

Conclusions

The research papers developed several years ago already em-
phasized that the use of teleinformatic means in the process
of treatment directly impacts the inclusion of financial and
organizational efficiency criteria, hence a reduction in the
health care cost [32, 33]. The papers published during the
pandemic indicate the significant role of telemedicine in the
reduction of SARS-CoV-2 transmission and the increased safety
of the oncological patient [34]. At the same time, numerous
authors indicate that teleoncology, which developed during
the pandemic, will soon be introduced into the everyday
clinical practice scheme [35]. The literature emphasizes that
ICT tools provide a source of preliminary selection of oncolo-
gical patients, including identifying those for whom visits “at
a distance” may be more beneficial due to the limited need
for physical examination [36, 37].

The authors engaged in the area of teleoncology indica-
te not only the positive aspects of ICT tool implementation
for diagnostics and consultations, but also the drawbacks
resulting from the use of this solution [38]. Among the nega-
tive aspects, the researchers indicate the unstable regulatory
situation, problems related to settlement of services and the
risk of diagnostic errors due to the lack of personal contact
with the patient.

Taking into consideration the analysis of the regulatory
environment of telemedicine in Poland, it should be empha-
sized that the use of ICT in specialist care, including oncology,
is completely admissible and in accordance with currently
binding law. It is becoming crucial that both the Act on Medical
Activity and the Act on the Profession of Doctor and Dentist
allow for assessing patients'state of health and providing any
activities characterized as health services within the meaning
of art. 2 section 1 point 10 of the Act on Medical Activity [20]
with the use of teleinformatic means and other communica-
tion systems.

At the same time, it should be stressed that until now no
organizational standards for televisits within specialist care
were established, which necessitates the application of the
provisions referring to organizational standards in teleservi-
ces within primary health care in this respect. This solution,
however, should be deemed temporary and imprecise. The
authors indicate that the regulation dedicated to providing
televisits within specialist care, including its specificity areas,
is necessary. Simultaneously, it is essential to eliminate the use
of announcements and guidelines as a binding legal form.
Announcements, guidelines, recommendations and positions
may only serve as advice for proceeding, which should be
eventually reflected in the current law. Regardless of the an-
nouncements on the admissibility of televisits within oncology
issued by the NHF, such activities are completely justified and
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in accordance with the provisions on the general principles
of providing health care services.

In conclusion, it should be reiterated that services with the
use of ICT in oncology are admissible in light of the law and
thereby can be provided with the use of such tools in every
case where the patient’s health state and the specificity of the
service allow replacing personal contact with remote contact.
Furthermore, the use of ICT tools may lead to a reduction in
the number of patients waiting lists for consultation.
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Introduction. In order to improve the applicability of clinical practice guidelines, their authors assign recommendations
with grades denoting the degree of conviction regarding their practical application. Nevertheless even within one branch
of medicine, significant differences between the grading systems arise.

Material and methods. To identify these systems, websites of societies and institutions publishing oncology guidelines
were searched. Only high-quality, regularly updated guidelines were included.

Results. Five systems were analysed — all incorporate quality of evidence and strength of recommendation, but vary in
the methods of their assessment and structure of the scales.

Discussion. The described systems depend on the review of data, the quality of which supports the ascribed strength.
Systems differ with regard to the methods of assessing the quality, quantity and consistency of evidence, potentially
leading to assigning different grades of strength to recommendations based on the same studies.

Conclusions. The introduction of unified grading systems across each branch of medicine could aid the development

of unambiguous recommendations that are easy to introduce within the healthcare system.

Key words: grading system, guidelines, recommendation, quality of evidence, strength of recommendation

Introduction
Increasingly often, decisions concerning diagnostics and treat-
ment in contemporary medicine are made in accordance with
the paradigm of evidence-based medicine (EBM). However,
due to the increasing number of clinical studies conducted
and published, as well as the need to adapt the quality and
effectiveness of health care to changing conditions, it has be-
come necessary to systematize the gathered knowledge and
make it more accessible. Various documents such as clinical
practice guidelines (sets of recommendations) or healthcare
standards are being developed in response to these needs.
In this work, the significance of the“strength of recommen-
dation”parameter in the practical implementation of guideli-
nes is thoroughly discussed. As the clinical practice guidelines

employ varied methods of characterizing the strength of re-
commendation, the aim of this work is to present the grading
systems most frequently used in the area of oncology. This
study does not exhaust the broad subject of methodology
of clinical practice guideline development, but it does con-
stitute a review of the most popular grading systems used in
oncology guidelines.

Clinical practice guidelines

According to the definition by the American Institute of Medi-
cine, clinical practice guidelines (CPGs) constitute a summary
of scientific evidence“that are informed by a systematic review
and an assessment of the benefits and harms of alternative
care options”[1]. The CPGs are not only aimed at facilitating
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the decisions made in specific clinical situations, but they
also influence the effectiveness and quality of diagnosis and
therapy. The keynote of the guideline development process
lies in the strict relationship between the recommendations
and the gathered evidence. The process itself consists of many
stages, is systematized, consistent with specific quality criteria,
and based on a systematic review of literature. In addition to
that it involves an assessment of quality and selection of the
scientific evidence that will serve as a basis for development
of recommendations [2].

From the perspective of the user of such recommen-
dations, proper interpretation of the degree of trust in their
content and confidence in the rationale for their application
are of key importance. Therefore, methodologically correct
guidelines for clinical practice should transparently present
methods for the development and assessment of recommen-
dations, as well as the logical connection between alternative
care options and health results, plus an appraisal of the quality
of evidence and strength of recommendations [1].

Quality of evidence and strength
of recommendation
While determining the extent of authors’ acceptance for the
content of the recommendation (the strength of recommen-
dation), four components are taken into consideration: the
quality of scientific evidence (for a single study), the quality
of overall evidence gathered, the strength of intervention and
the benefit-risk balance. It is a complex process, which makes
it necessary to distinguish between the following concepts:

o The quality of evidence for a single study referring to
the impact of the methodological structure of a clinical
trial upon the uncertainty of estimation of intervention
results for a specific endpoint in a specific population in
a single study.

o The quality of evidence describing the quality of the
overall evidence gathered on the clinical profile of the inte-
rvention in relation to the defined endpoint. It defines the
degree of certainty that the available scientific evidence
reflects the true dimensions and direction of effects in the
context of the target healthcare system’s conditions. It is
also referred to as strength, certainty or level of evidence.

o The strength of intervention refers to the effectiveness
of the intervention; it illustrates the magnitude of the
achievable effect of the new intervention in comparison
to other available options in the population subject to the
recommendation.

« The balance of benefits and harms - a description of
magnitude of benefits in relation to damages/side effects/
threats associated with a given intervention.

In the context provided above, the strength of recom-
mendation defines the degree of authors'conviction that the
content of the recommendation should be applied in clinical
practice taken the conditions of the target healthcare system.
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The process for determining the strength of recommendations
is based on quality of evidence, absolute and relative strength
of intervention and the degree of consensus with regard to
implementation in clinical practice.

Appraisal of evidence, or description of the degree of
certainty that conclusions based on the collected evidence
are reliable, constitutes one of the most significant factors,
though not the only one, necessary to determine the ascri-
bed strength of recommendation. It is based on the type of
clinical trials included in the overall evidence. In accordance
with the hierarchy of scientific evidence applied by the World
Health Organization, systematic reviews and meta-analyses
of RCTs are considered to be of the highest quality, while
descriptive studies and expert opinions — of the lowest [3].
In this regard, it is key to appraise the internal and external
reliability of the studies by considering other factors that may
influence the quality of evidence, such as the risk of bias or
inaccurate estimation of effects [4]. These factors — assessed
using approved tools (i.a. AMSTAR2, RoB 2.0) — may result in
lowering or raising the preliminary quality score determined
by the study type. Hence the established quality of gathered
scientific evidence, serving as a basis for recommendations,
is known as the quality of evidence.

While clinical effectiveness of a given intervention, con-
sidering the uncertainty of study results, should be the main
factor determining the strength of recommendation [5], the
authors, when assigning the strength to each of the recom-
mendations, consider various interrelated factors, such as:

+ quality of evidence justifying the recommendation,

- strength of intervention,

- applicability of the evidence to the target clinical con-
ditions,

- certainty in relation to basic risk (the occurrence of a given
outcome (event) when a standard procedure is applied).
However, this process also accounts for various other

aspects, such as uncertainty in relation to the values and pre-

ferences of patients and the significance of the effects of a

given intervention — patients’ expectations and objectives

in terms of quality of life, or experience with the illness — as
well as social equality and justice, costs, available resources,
acceptability of recommendations and possibilities of utilising
alternative treatments. In order to determine the strength of
recommendation, it is necessary to provide a full and transpa-
rent summary of all the indicated components and to identify
the potential effects of the CPGs'implementation. Among the
desirable effects, health improvement significant to the patient
or cost reduction are of the greatest importance. Whereas, the
unfavourable effects include, i.e. adverse effects, a significant
increase in organisational or cost burden resulting from ap-

plication of the procedure compliant with the guideline [6].
The systems for grading strength of recommendation in

diagnostics and therapy therefore combine two aspects: the

quality of evidence, based on the objective and precise process



of appraisal of the research methodology, and the authors’
certainty regarding the presence of reasonable grounds to
apply the guideline in practice.

In general, evidence of high quality should result in strong
recommendations. However, considering the balance of favo-
urable and unfavourable effects of the intervention, or possible
differences between the settings and conditions in the trials
and those under consideration, as well as other factors, a
recommendation might be assigned a much lower strength.
As a result, recommendations may be weak despite a reliable
estimation of the clinical effect, or strong despite the poor
quality of the estimations, the reason being the need (or even
the necessity) to consider prerequisites other than analytical
data when developing the guidelines [6].

Due to the multitude of factors which should be conside-
red in the process of recommendation assessment, a risk of
discrepancies in the systems employed in various guidelines
arises. Such situations may lead to a substantial weakening of
the CPGs'implementation potential. Therefore, most organi-
sations utilise commonly known appraisal systems or develop
their own methodologies for grading the strength of recom-
mendation to ensure its reliability. The common feature of all
these documents lies in the transparency of factors considered
during their development, relying upon the EBM principles and
utilising systematic reviews of evidence as a basis.

Material and methods

The review of the systems for grading recommendations
has been prepared on the basis of selected CPGs developed
worldwide by oncology societies and governmental organi-
sations. The thematic scope has been limited due to the legal
conditions in Poland, which state that the Minister of Health
announces, in the form of a notification, the guidelines for the
diagnostic and therapeutic procedure regarding cancer treat-
ment. Additionally, most oncology guidelines treat the process
holistically — from prevention and screening to rehabilitation
and follow-up - and include recommendations addressed to
service providers, patients and their caregivers.

In order to identify the applied grading systems, a review
was conducted involving 11 websites of science societies and
organisations publishing oncology recommendations. Selection
was conducted considering the societies recognized by clinical
experts in Poland, which systematically publish new guidelines
and update the older ones based on the most recent scientific
evidence and global trends, as well as publish the methodology
of guideline development. The documents analysed had to
be of high quality as characterised by the AGREE Il instrument
(Appraisal of Guidelines for Research and Evaluation Il) [7]. Only
systems published in English were included. Systems based
solely on appraisal of research quality were excluded.

In the case of each of the systems included in this study,
the methodology was described as presented in handbooks
for authors and “Guidelines for guidelines” documents. After-

wards, the factors considered when defining and determining
the strength of recommendations in the individual systems
were compared.

Results

The analysis took into consideration the grading systems ap-

plied by the following groups of methodologists, scientific

societies and organisations:

+  Grading of Recommendations Assessment, Development
and Evaluation (GRADE),

+ National Comprehensive Cancer Network (NCCN),

- National Institute for Health and Clinical Excellence (NICE),

- European Society for Medical Oncology (ESMO),

- Scottish Intercollegiate Guidelines Network (SIGN).

Grading of Recommendations Assessment,
Development and Evaluation

Grading of Recommendations Assessment, Development
and Evaluation (GRADE) offers a transparent and organised
process for developing and presenting summaries of
scientific evidence for the purpose of:

.« preparation of systematic reviews,

-« determination of healthcare standards,

- development of CPGs [8].

One of the main objectives of the GRADE group was to
eliminate misunderstandings caused by different methods of
appraising evidence and classifying recommendations used in
healthcare. For this purpose a transparent approach to assess
the quality of evidence and strength of recommendation was
developed, which includes some strictly defined criteria for esti-
mation of the strength of recommendation, as presentedin table .

To facilitate the development of recommendations, the
authors of GRADE propose to categorise the quality of evi-
dence gathered for a given endpoint using four grades: high,
moderate, low and very low. It should be kept in mind that
these are not purely quantitative; they also involve some qu-
ality-based decisions (fig. 1), which require experience not only
in conducting systematic reviews and analysis of scientific
evidence, but also clinical knowledge concerning a given
health problem. The preliminary grade of quality of evidence
may be either high or low, depending on the design of the
studies informing the recommendation.

In order to facilitate the interpretation and application
of recommendations, the GRADE introduced a descriptive
four-step designation of quality of evidence (certainty of ef-
fect estimation) and a two-step designation of strength of
recommendation, recognising two grades: strong or weak
(conditional). Although the division into separate grades requ-
ires arbitrary decisions, GRADE assumes that this approach has
more merits than detriments; among other things, it provides
precise instructions for patients, physicians and healthcare sys-
tem managers. As a result, recommendations can be classified
as presented in table II.
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Table I. The criteria that contribute to the strength of a recommendation according to GRADE

Domain Comment

balance between desirable and undesirable outcomes (trade-offs) taking
into account:
best estimates of the magnitude of effects on desirable and
undesirable outcomes
importance of outcomes (estimated typical values and preferences)

confidence in the magnitude of estimates of the effect of the
interventions on important outcomes (overall quality of evidence for
outcomes)

confidence in values and preferences and their variability

resource use

the larger the differences between the desirable and undesirable
consequences, the more likely a strong recommendation is warranted. The
smaller the net benefit and the lower certainty for that benefit, the more
likely a weak recommendation is warranted

the higher the quality of evidence, the more likely a strong
recommendation is warranted

the greater the variability in values and preferences, or uncertainty about
typical values and preferences, the more likely a weak recommendation is
warranted

the higher the costs of an intervention (the more resources consumed), the
less likely a strong recommendation is warranted

The term ‘outcome”is used in accordance with the original source, although it does not fully correspond to the differentiation between terms “‘outcome”and "endpoint”employed

in this work

Source: Andrews J.C. et al. (2013). GRADE guidelines: 15. Going from evidence to recommendation - determinants of a recommendation’s direction and strength

Study design Initial quality of a Reduce if there is a risk of: Increase if (in observational Quality of a body
body of evidence studies): of evidence
risk of bias
- reduce by 1 if serious - alarge effect is observed
~ reduce by 2 if very serious (a strong correlation between high
R . inconsistency of results in the the intervention and the 40l
randomised trial  —3 high ) tcome) pius
studies OUeIms) )
~ reduce by 1 if serious - raise by 1iflarge
— reduce by 2 if very serious - raise by 2if very large e
- indirectness (differences dose response has been 3 plus
between the studies and the [ o 80
target conditions) - raise by 1 if evidence of
— reduce by 1 if serious agradient low
- reduce by 2 if very serious - all plausible residual 2plus
foundi \d red ® 00
imprecision of estimations Gelnuoineling) olilel seilids
observational — low ~ reduce by 1 if serious a demonstrated effecF or very low
study - reduce by 2 if very serious would suggest a spurious 1plus
effect if no effect was ®000
publication bias observed
- reduce by 1 if likely - raiseby 1
- reduce by 2 if very likely

Figure 1. The GRADE approach to rating the quality of a body of evidence - factors influencing the appraisal of quality of evidence

Source: Table compiled based on Lesniak W. (2015). Od danych naukowych do praktycznych zaleceri - tworzenie wytycznych wedfug metodologii GRADE, and Balshem H. (2011).

GRADE guidelines: 3. Rating the quality of evidence

Basically, a strong recommendation means that the au-
thors are convinced that beneficial (adverse) effects of the
intervention substantially outweigh the adverse (beneficial)
effects; evidence in this regard (of appropriately high quality)
is available. A weak (conditional, optional) recommendation
means that while the evidence weighs in favour/against the
intervention, the authors are not convinced of the significant
advantage (disadvantage) of the intervention, either due to
insignificant differences in effects, lack of data or low quality of
data. In general, high-quality evidence should provide strong
recommendations; however, other factors, such as cost effecti-
veness or opinions of patients may lead to a weak recommen-
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dation. Also, in the case of low quality of evidence, additional
factors may justify increasing the strength [8].

It should be underlined that the strength of a recom-
mendation is not equivalent to high priority of such recom-
mendation [8], which is particularly true when more than one
recommendation is developed in order to consider co-mor-
bidities or ethnic origin.

The main advantages of the GRADE system include:

- a clear grading of quality of evidence and strength of
recommendation,

-+ a straightforward evaluation of significance of effects of
alternative interventions,



Table II. Description of quality of evidence and strength of recommendation according to GRADE

Quality of evidence

high we are very confident that the true effect lies close to that of the estimate of the effect

moderate

we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different

low our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

very low
of effect

we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate

Strength of recommendation

strong recommendation in favour of the intervention
against the intervention
weak recommendation in favour of the intervention

against the intervention

Source: Guyatt G. et al. (2013). GRADE guidelines: 11. Making an overall rating of confidence in effect estimates for a single outcome and for all outcomes, and Andrews J.C. et al. (2013).
GRADE guidelines: 15. Going from evidence to recommendation — determinants of a recommendation’s direction and strength

- comprehensive criteria for lowering and raising the grades
of evidence quality,

-+ atransparent process of moving from evidence to recom-
mendations,

- recognition of values and preferences of stakeholders,

- an explicit, pragmatic interpretation of strong and weak
recommendations for both clinicians, patients and deci-
sion-makers.

Due to its comprehensiveness and clarity, the GRADE
methodology is presently recognised as a standard for the
guideline development process. Itis used by the World Health
Organisation, the Guidelines International Network, scientific
societies, state agencies responsible for guideline develop-
ment and HTA, e.g.,, in the United States, Canada, Belgium,
and Germany.

The GRADE methodology is mainly applicable for eva-
luation of drug technologies, as well as surgery or radio-
therapy procedures. It may be used for evaluation of other
non-drug technologies; however, certain limitations should
be expected during evaluation of quality of evidence. When
defining the key questions in the assessment of quality of
evidence for diagnostic technologies, it is necessary to dif-
ferentiate clearly between selection of endpoints referring
to accuracy of the diagnostic test and results which are
of significance to the patients [11]. Moreover, to warrant
reliability of evaluation, clear and accurate definition of the
assessment criteria, and analysts experience in application
of GRADE methodology are of key significance, since they
might cause discrepancies in the interpretation of data and
lead to diversified grades with little coherence between
individual analysts [12].

National Comprehensive Cancer Network

National Comprehensive Cancer Network (NCCN) is a non-
-profit organisation dedicated to improving the quality, ef-
fectiveness and efficiency of healthcare. [ts CPGs are aimed at
facilitating the decision-making processes in cancer care [13].

According to NCCN, a significant diversity of clinical study
types in oncology — from big RCT trials to small retrospective
studies —has made it necessary to place greater attention on
the experience and opinion of specialists and clinical experts,
and take them into account in the course of evaluating scien-
tific evidence. To do so, the NCCN develops its recommenda-
tions based on the critical assessment of evidence, combined
with the expertise and consensus of a multidisciplinary expert
panel, especially in situations where high-quality evidence is
lacking. Additionally, since most interventions in cancer tre-
atment have adverse effects, the panel is obliged to evaluate
them with attention to efficacy, utility, safety and toxicity [14].

The NCCN categories for recommendations (tab. Ill), which
serve to denominate the strength of recommendation, are
determined on the basis of quality of scientific evidence (single
studies and overall evidence) and the stance (consensus) of
the panel with regard to validity of the intervention. The panel
consensus is determined based on voting on incorporating the
recommendation. A uniform consensus, allowing the recom-
mendation to be categorised as category 1 or 2A, requires the
support of at least 85% of panel members. Consensus leading
to the recognition of a recommendation as category 2B re-
quires at least 50% of votes to support the recommendation.
On the other hand, recommendations which are associated
with substantial differences in opinions with regard to their
validity must obtain at least 25% of votes to be included in the
guidelines as category 3 [14]. AllNCCN recommendations are
considered appropriate and the guidelines do not indicate the
interventions which in authors’ opinions should not be used
in the clinical practice, e.g. due to poor balance of benefits
and harms.

Some of the documents developed by the NCCN, apart
from the categories of recommendation, also classify inte-
rventions in terms of the categories of preference (tab. lll). The
scale has been developed, firstly — to describe institutional
preferences and those of the panel, thus providing users with
information on which recommendations are considered to be
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Table I1l. NCCN categories for recommendations and categories of preference

NCCN categories for recommendations

category 1 based on high-level evidence, there is uniform NCCN consensus that the intervention is appropriate
category 2A based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate
category 2B based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate

category 3 based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate

NCCN categories of preference

preferred intervention

other recommended

intervention affordable for similar outcomes

useful in certain
circumstances

interventions that are based on superior efficacy, safety, and evidence; and, when appropriate, affordability

other interventions that may be somewhat less efficacious, more toxic, or based on less mature data; or significantly less

other interventions that may be used for select patient populations (defined with recommendation)

Source: The National Comprehensive Cancer Network. Development and Update of the NCCN Guidelines®

of choice; secondly —to describe the scope of the recommen-
ded interventions, which address various clinical situations and
preferences of patients [14]. However, the NCCN methodology
fails to transparently specify how the values and preferences
of patients are taken into account during recommendation
development.

Undoubtedly, the NCCN guideline process allows for
a quick development of detailed recommendations on com-
plex health problems such as neoplasms. However, the factors
that allow the guidelines to be kept up-to-date are also their
main limitation, with the documents lacking formal and trans-
parent review and assessment of available trials. Thus, Wayant
[15] suggests that, while panel members determine the quality
of evidence in some fields, in order to enhance the objecti-
vism, applicability and comparability of the NCCN guidelines,
the GRADE approach should be adopted. At the same time,
the recommendationsinclude only a limited description of the
assessed efficacy, safety, quality and consistency of evidence,
and financial impact, which are additionally ascribed solely to
the systemic therapy.

National Institute for Health and Clinical
Excellence

National Institute for Health and Clinical Excellence (NICE) is
a British agency responsible, among other things, for publi-
shing guidance in four areas:

-« use of both new and existing health technologies by the

National Health Service (NHS),

- clinical practice (diagnosis and treatment),
- promotion of health and prophylaxis,
-+ social care.

The process of development of CPGs published by NICE
is mainly informed by the appraisal of intervention’s efficacy
and cost effectiveness, considering existing circumstances,
clinical conditions and patient preferences. Depending on
the assessment of these factors, the recommendations can
be ascribed a different level of authors' conviction regarding
their strength (validity) — some of them can be established on

the basis of evidence of higher quality and greater certainty

as to the positive effect of the treatment. As a result, NICE

guidelines can be ascribed one of three grades of strength of

recommendation [16]:

- interventions which must be applied (or must not be
applied),

+ interventions which should be applied (or should not be
applied),

- interventions which can be applied.

According to the NICE methodology, the guidelines are
considered to be “strong”if most experts and patients would
choose this specific intervention — mostly due to the positive
effects of therapy outweighing the adverse ones in relation
to the cost effectiveness of a given intervention. However, if
the balance of benefits and harms is not that clear, and many
patients would not choose a given intervention, although
some could decide to do so, the recommendation will be
a weak one [16] (tab. IV).

The grading system applied by the NICE, based on the de-
velopment of recommendations using the appropriate verbs
(particularly modal verbs) and grammatical forms, is distin-
guished by its simplicity and ease of use; still, it only defines
the degree of authors'certainty with regard to the application
of the intervention. The NICE recommendations do not refer
directly to the quality of evidence gathered, although, all of
the scientific evidence identified is assessed using the GRADE
methodology, and the results of this process are published
in an annex to the guidelines [16]. At the same time, despite
being very straightforward in its form, one needs to remem-
ber that every language is characterized by ambiguity, so the
recommendations may not be considered that unequivocal
to their user.

European Society for Medical Oncology

European Society for Medical Oncology (ESMO) publishes its
guidelines with the aim of enhancing the quality and effective-
ness of cancer care. The system for grading recommendations
adopted in the ESMO guidelines is based on the Infectious Di-



Table IV. Examples of strength of recommendation designation used by the NICE

Examples of recommendations with different strength of recommendation

recommendations on interventions which must or must not be applied:

provide treatment without undue delay for people who have lung cancer that is suitable for radical treatment or chemotherapy, or who need

radiotherapy or ablative treatment for relief of symptoms

recommendations on interventions which should or should not be applied:
offer surgery to people with rectal cancer (cT1-T2, cN1-N2, MO, or cT3-T4, any cN, M0) who have a resectable tumour

recommendations on interventions which could be applied:

«consider daily aspirin, to be taken for more than 2 years, to prevent colorectal cancer in people with Lynch syndrome

seases Society of America-United States Public Health Service
Grading System [17]. Determination of the quality of evidence
and strength of recommendation is mandatory for every sta-
tement, but the methodology does not require a systematic
review; instead, it allows for the recommendations to be based
on both the evidence gathered in a non-systematic review
and expert opinions.

The quality of evidence (referred to by ESMO as the level
of evidence) points to the quality of research reports collected
(e.g, clinical studies, case / control studies, expert opinions),
answering a clinical question and more specifically the num-
ber of included studies, their sample size, methodology, risk
of bias and heterogeneity. According to ESMO, the strength
of recommendation (known as grade of recommendation)
considers both the quality of evidence and the significance
/ magnitude of the effect of the intervention (tab. V). This
grade may be either positive (a recommended procedure) or
negative (a non-recommended procedure). In order to avoid
any interpretation difficulties, every recommendation must be
expressed as a positive statement and assigned a strength of
recommendation (indicating whether the procedure is to be
applied or not). Negative statements are not to be used when
formulating the recommendations.

While simplicity is definitely an advantage of the grading
system used by ESMO, the limitations of this methodology

Table V. The ESMO grading of recommendations

must be underlined - firstly, there is no obligation to hold
a systematic review, thus the recommendations are formulated
on the basis of subjectively selected studies, as well as expert
knowledge and experience. Secondly, appraisal of the quality
of scientific evidence is limited to determination of the study
type and, possibly, assessment of the risk of bias (although the
tools or criteria applied for this purpose have not been defined).
Additionally, the ESMO methodology fails to include any formal
procedure of patient involvement or collecting information on
patient preferences [18].

Scottish Intercollegiate Guidelines Network

Scottish Intercollegiate Guidelines Network (SIGN) main ob-
jective of the SIGN is to improve healthcare by limiting the
diversity in both clinical practice and the effects of diagnostic
and therapeutic procedures. To achieve this, SIGN develops
and disseminates the CPGs describing effective interventions
based on current scientific evidence. Methods used by SIGN are
founded on the GRADE methodology (especially, the appraisal
of quality of evidence and strength of recommendation) and
follow the quality standards for CPGs described in AGREE ||
instrument [7]. In order to develop recommendations in accor-
dance with the EBM paradigm, that are both implementable
and take into account the patient opinions, SIGN uses the
Evidence-to-Decision framework grounded in GRADE [19].

Levels of evidence

I evidence from at least one large randomised, controlled trial of good methodological quality (low potential for bias) or meta-analyses

well-constructed randomised trials without heterogeneity

Il small randomised trials or large randomised trials with a suspicion of bias (lower methodological quality) or meta-analyses of such

trials or trials with demonstrated heterogeneity

11 prospective cohort studies

Y retrospective cohort studies or case-control studies

V studies without a control group, case reports, expert opinions

A strong evidence for efficacy with a substantial clinical benefit, strongly recommended

B strong or moderate evidence for efficacy but with limited clinical benefit, generally recommended

C insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages (adverse events, costs, etc.), optional
D moderate evidence against efficacy or for adverse outcome, generally not recommended

E strong evidence against efficacy or for adverse outcome, never recommended

Source: The ESMO Guidelines Committee. (2020). Standard Operating Procedures (SOPs) for Authors and templates for ESMO Clinical Practice Guidelines (CPGs) and ESMO-MCBS Scores
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As the guidelines are developed on the basis of consistent
evidence, the ultimate wording of the recommendations is
usually reached by informal consensus. When this cannot
be reached, the evidence is interpreted by an independent
supervision team involving external experts, leading to assi-
gning strength to the recommendations, which can be either
“strong” or “conditiona
A strong recommendation is made when:
the evidence is of high quality,
estimates of the effects of the intervention are precise
(that is, there is certainty that the effects will be achieved
in practice),
the intervention assessed has a limited number of nega-
tive factors,
there is a high level of acceptance of the intervention
among patients [19].

A recommendation is conditional if:

|u

the evidence is of low quality,

there are doubts with regard to the magnitude of the effect
that can be achieved in practice,

the benefits and harms of the therapy must be balanced out,
the acceptance of the intervention varies among patients [19].
Nevertheless, the particular quality of evidence does not

automatically lead to a particular strength of recommendation.
High-quality evidence should be associated with strong recom-
mendations, but a consideration of the applicability of published

Table V1. The SIGN grading for recommendations

The levels of evidence

evidence tothe target population, its relevance to the NHS and pa-
tients, and the balance of benefits and harms may lead toamuch
lower strength being assigned. Similarly, under some circum-
stances, when evidence is of lower-quality, but the intervention
is characterized by low risk of harm and the problem is sufficiently
significant, a strong recommendation can be justified [19]. Where
equality, justice and co-morbidities should be accounted for, the
authors may prepare several recommendations answering that
particular question — one for each subpopulation. Regardless of
the circumstances, the ultimate recommendation strength must
be specified using one of the grades presented in table VI.

The strong correlation between the SIGN guidelines and
requirements of the public payer (the guidelines translate
directly to the conditions of provision of benefits) is one of the
main factors that determine their high applicability and treat-
ment effects. That said, it is also possibly the main limitation
to the guidelines; by assessing the impact of the recommen-
dations on the budget, they may marginalise the significance
of the intervention for the target population and their impact
on the patient’s quality of life [20].

Discussion

As presented above, the common characteristics of all grading

systems include:

-+ transparency of determinants influencing the strength of
recommendation,

1+ high-quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias
I well-conducted meta-analyses, systematic reviews or RCTs with a low risk of bias

1~ meta-analyses, systematic reviews, or RCTs with a high risk of bias

2 high-quality systematic reviews of case-control studies or cohort studies.

high-quality case-control studies or cohort studies with a very low risk of confounding or bias and a high probability that the

relationship is causal

2" well-conducted case-control or cohort studies with a low risk of confounding or bias and a moderate probability that the relationship
is causal

2 case-control or cohort studies with high risk of confounding or bias and a significant risk that the relationship is not causal

3 non-analytic studies, e.g. case reports, case series

4 expert opinion

Forms of recommendation

Judgement

Recommendation

undesirable consequences clearly outweigh desirable consequences
undesirable consequences probably outweigh desirable consequences

balance between desirable and undesirable consequences is closely
balanced or uncertain

desired consequences probably outweigh undesirable consequences

desirable consequences clearly outweigh undesirable consequences

strong recommendation against
conditional recommendation against

research is recommended and, possibly, a conditional recommendation for
use in clinical studies

conditional recommendation for

strong recommendation for

Good-practice points

recommended best-practice based on the clinical experience of the guideline development group

Source: SIGN (2019). SIGN 50: a guideline developer’s handbook
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- following the EBM principles,
- beinginformed by a thorough review of evidence.

Thus, the basic aspects influencing the strength of recom-
mendation are the quality of body of evidence, consistency of
results, the type and magnitude of the effects, as well as the
level of authors’ certainty towards the effect. The approaches
vary in terms of the recognition of the authors’ support for
recommendations and the conditions of the local health-
care system, which is of particular significance in the case of
guidelines developed by state agencies. Table VII presents a
summary of the factors that can determine the strength of re-
commendation, as considered in the analysed grading systems.

To add to the confusion, the same designations used in the
grading systems may refer to different aspects —for instance, in
some guidelines, letters of the alphabet refer to the quality of
evidence, in others - to the strength of the recommendation.
Additionally, the grading systems also differ in the number of
gradesin a scale, e.g. quality of evidence scale may vary — from
four grades (according to GRADE) to eight (according to SIGN).
Regardless of the above, the highest grade is commonly assi-
gned to meta-analyses and RCTs, which constitute the highest
methodological standard for original studies. Discrepancies
between the recommendations formulated by different gro-
ups and the assigned strength of recommendation are related
to additional factors and use of varying scales to grade the
quality of evidence. As a result, on the basis of the same study,
different authors may develop recommendations which will
vary in terms of strength.

Conclusions
Therole of CPGs is to verify the quality of the most recent scien-
tific evidence and to assess the benefits and harms of a given

diagnostic and treatment process (the strengths of individual
interventions), instead of imposing a universal approach to
patient care, like clinical care standards would.

However, the increasing number of guidelines published
impedes proper interpretation and comparison of these docu-
ments. The number of available grading systems requires the
user to have a thorough knowledge of the methods of their
development and factors influencing the recommendations
to ensure informed decisions on his(her) part.

The diversity of systems used to grade the strength of re-
commendation and describe the quality of evidence makes it
difficult to compare recommendations developed by different
authors — even within one branch of medicine. At the same
time, guideline users may have doubts as to the meaning of
the applied grades of strength of recommendation. They may
believe that the assigned grading refers to the significance of
the recommendation, and not to the certainty of the evidence
informing it.

To tackle these uncertainties and create a transparent and
unambiguous set of recommendations within each healthcare
system, it would be advisable to introduce a unified grading
system for all the guidelines across each branch of medicine. This
would account for the key factors in the target healthcare settings.
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Table VII. Factors considered in determination of strength of recommendation by various groups developing guidelines

Factors that determine the th of
recommendation

Organisation

quality of body
of evidence

study design +
number of studies / sample size =
quality of evidence

4
consistency of the results +
assessment of effectiveness of the intervention +

4

balance of benefits and harms / positive or negative
effect of the intervention

degree of the group support for the recommendation -

unanimous consensus of the guideline development +
group

level of certainty of the authors of a positive impact of +
the intervention

cost effectiveness +
conditions of the target healthcare system +
patients'acceptance of the intervention +

NICE
+ + + +
+ - + -
risk of bias + risk of bias +
+ + + +
+ + + +
+ + + +
4 _ _ _
- + + +
+ + + +
- + - +
- + - +
- + - +
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The heart as a rare colorectal cancer metastases location
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Figure 1. A. MRI: tumor mass with no signs of fat suppression seems strongly connected with the lateral and inferior wall of the right atrium, B. ECHO:
right atrium tumor mass 50 x 28 mm connected with the lateral wall of the atrium

The most common cardiac primary tumor is the left atrial
myxoma. Secondary malignant tumors of the heart are 40-100
times more common than the primary and originate from
the lungs, breast, or kidney [1, 2]. A 72-year-old woman with
disseminated adenocarcinoma of the colon was admitted to
the hospital. Aninitial hemicolectomy and ablation of liver me-
tastases was performed. Control CT performed after 3 months
showed further progression in the liver and new mass in the
right atrium. She was referred to 5FU-based chemotherapy.
She had no symptoms except nausea. The lab test includ-
ing Troponin and NT-proBNT were in normal ranges except
for the elevated CEA. The ECG was normal. Two-dimensional
echocardiography (supp. video) performed routinely before
chemotherapy showed a rounded mass adjacent to the wall
of the right atrium. Despite chemotherapy, no regression of the
cardiac tumor was observed in the echocardiography and the

MRI (fig. 1). Only a few cases of colon cancer with right atrium
cardiac metastases have been described in the literature. Due
to the increasing incidence of malignant neoplasms, metasta-
ses to the heart will be more common. Imaging diagnostics
is aimed at diagnosing and assessing the advancement of
the disease.

Supp. video: Echocardiography of the right atrium mass — see
on www.nowotwory.edu.pl
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A change in the approach to pancreatic head cancer
resection?

Marek Olakowski

Department of Gastrointestinal Surgery, Medical University of Silesia, Katowice, Poland

In recent years, we have seen an improvement in the outcome
of pancreatic cancer treatment. This is due to a change in the
approach to both adjuvant and surgical treatment. Recent
advances in systemic treatment, such as the use of FOLFIRINOX
regimens (5-fluorouracil, leucovorin, irinotecan, oxaliplatin) and
gemcitabine plus nab-paclitaxel, as well as the optimization of
local treatment, e.g,, stereotactic body radiation therapy (SBRT),
have led to an increase in the proportion of patients where
a resection is possible. This is especially true for the subgroup
of patients with borderline resectable tumors [1].

Moreover, modifications have been made to surgical tre-
atment. These are due to the fact that the status of the me-
senteric head resection margin (RO-none vs. R1-present tumor
cells in the resection margin) is a strong predictor of survival
after resection of pancreatic head adenocarcinoma (PHC) [2].

Therefore, a more radical approach has been proposed for
the final stage of the pancreatoduodenectomy (PD) performed
for PHC. In classical PD, the final stage of the resection part
of the procedure (fig. 1) is to ligate and cut the small vessels
running between the pancreatic uncinatum process and the
superior mesenteric vein (SMV) and the superior mesenteric
artery (SMA). Elements of connective tissue, lymph nodes, and
nerve plexuses in this area that may be infiltrated by cancer
cells are also removed. However, the cutting plane between
the pancreas and the mesenteric vessels follows the right edge
of the SMV and portal vein [3].

The final stage of PHC resection, performed as described
above, is currently controversial for many surgeons. There have
been opinions that guiding the cutting plane on the right side
of the SMV and portal vein does not allow a complete resection

branches
SMA

Figure 1. The final step of the dissection requires isolation, division, and
ligation of the vascular supply and retroperitoneal attachments at the
head of the pancreas. The venous tributaries to the superior mesenteric
vein (SMV) are readily identified by retracting the pancreatic head gently
to the right and the vein to the left. SMA — superior mesenteric artery (3]
(author's modification)

of the tissues located in the space between the left edge of
the pancreatic head and the SMA, called the mesopancreas.
This space contains fatty tissue, nerve plexuses and ganglia,
blood and lymph vessels, and lymph nodes. Moreover, this
space has no fibrous capsule or fascia, making it invisible and
very difficult to identify during surgery [4].

In 2015, Japanese surgeons proposed that the extent of me-
sopancreas excision should be divided into 3 levels depending
on the type of tumor (fig. 2). In the first, the preparation plane
is on the right side of the SMV. The nerve plexuses around the
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Figure 2. The anatomy and concept of systematic mesopancreas
dissection using the supracolic anterior approach [5]. The dissection
lines of each dissection level are indicated (own modification). LV.1

- level 1: simple mesopancreas division without nympho node (LN)
dissection; LV.2 — level 2: en bloc LNs dissection in the mesopancreas by
the central vessel ligation technique; LV.3 - level 3: en bloc mesopancreas
resection with right hemicircumferential pl-SMA dissection for invasive
pancreatic head tumor; IPDA — Inferior pancreatoduodenal artery;

IPDV- inferior pancreatoduodenal vein; JA - jejunal artery; pISMA — nerve
plexus around the SMA; pIPH-II — second nerve plexuses of the pancreas
head; SMA - superior mesenteric artery; SMV — superior mesenteric vein

SMA (pl-SMA), the small arterial and venous branches running
to the intestine and the entire mesojejunum are preserved. The
indication for level Tresection is that no lymph nodes need to be
resected, which is the case for tumors of low malignancy (carci-
nomaiin situ, pancreatic metastases or tumor cysts). At level 2, the
mesopancreas is excised in its entirety together with the lymph
nodes, plexuses and ganglion (plPH-I) located on the right side
of the visceral trunk (VT), with the inferior pancreaticoduodenal
artery ligated at the outlet. The line of preparation is on the right
side of the SMA, but its periarterial nerve plexusis leftintact (plPh-
-Il). The indications for resection at level Il are tumors of the papilla
of Vater, the distal bile duct, and the duodenum. At level 3, the
preparation plane of the SMA is moved even further to the left, so
that en block with the entire mesopancreas, the periarterial nerve
plexus (pIPh-Il) on its right side is additionally removed in an area
of approximately 180 degrees of vessel circumference. This plane
of resection is dedicated to ductal carcinoma of the pancreas or
locally advanced bile duct cancer [5].

Recently, many surgeons have introduced several advan-
ced modifications of the PD technique in order to improve the
distant results of PHC treatment by shifting the pancreatic cut-
-off to the SMA-VT axis, e.g./artery first’,“processus uncinatus
first’, triangle operation, periarterial divestment [6].

Whether shifting the cutting plane from the right side
of the superior mesenteric vein to the SMA-VT axis improves
the distant results of PHC treatment will be seen in the future
after randomized clinical trials have been completed. This
does not change the fact that, despite significant advances in
multimodal treatment, the search for the optimal technique
for PHC resection is still needed.
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Fakomatozy — znaczenie badan genetycznych dla
personalizacji postepowania klinicznego (czes¢ 1.)

Anna Kofla-Dtubacz', Andrzej Stawarski', Tomasz Pytrus', Justyna Gil?

"Il Katedra i Klinika Pediatrii, Gastroenterologii i Zywienia, Wydziat Lekarski, Uniwersytet Medyczny we Wroctawiu, Wroctaw
Katedra i Zaktad Genetyki, Wydziat Lekarski, Uniwersytet Medyczny we Wroctawiu, Wroctaw

Genetycznie uwarunkowane zaburzenia rozwoju tkanek, ktére wywodzg sie z ekto-, endo- i mezodermy i powstaja na

wczesnym etapie zycia pfodowego, zwane fakomatozami, stanowig liczng grupe schorzen predysponujacych do rozwoju

nowotwordéw. Wczesna diagnostyka obejmujaca identyfikacje mutacji oraz ocene kliniczng umozliwia objecie pacjentéow

z potwierdzonym rozpoznaniem wielospecjalistyczng opieka. Dzieki temu mozna poprawic¢ dtugoterminowe rokowanie

oraz jakos¢ zycia chorych. Do najczestszych fakomatoz naleza: nerwiakowtdkniakowato$c typu 1 2 oraz schwannomatoza.

Stowa kluczowe: fakomatozy, schorzenia nerwowo-skdrne, nerwiakowtdkniakowatos¢ 1, nerwiakowtdkniakowatos¢ 2

Wstep

Fakomatozy, zwane réwniez schorzeniami nerwowo-skérnymi,
stanowig heterogenng grupe uwarunkowanych genetycz-
nie zaburzen rozwojowych tkanek pochodzacych z trzech
listkéw zarodkowych: ekto-, endo- i mezodermy. Objawiajg
sie zmianami w skérze, uktadzie nerwowym i naczyniowym.
Fakomatozy wiaz3 sie ze znaczacym wzrostem ryzyka rozwoju
nowotwordw [1]. Opieka nad chorym z rozpoznang fakoma-
toza obejmuje wielospecjalistyczny nadzér ze szczegdlnym
uwzglednieniem wczesnego wykrywania zmian nowotworo-
wych. Do najczestszych fakomatoz naleza neurofibromatozy
(nerwiakowtdkniakowato$¢ typu 11i2) orazrzadziej opisywane
jednostki chorobowe, takie jak zespoty: Sturge'a i Webera,
von Hippla i Lindaua, Klippla i Trenaunaya, Gorlina i Goltza,
Schimmelpenning, Feuersteina i Mimsa, oraz zespét ataksja—te-
leangiektazja, stwardnienie guzowate i choroba Rendu, Oslera
i Webera.

Neurofibromatozy
Wedtug historycznej klasyfikacji (Carey i wsp.) z 1986 r. wy-
rézniano:

neurofibromatoze typu 1 (NF1),

neurofibromatoze typu 2 (NF2) — akustyczng,

neurofibromatoze typu 3 (NF3) — segmentowa,

neurofibromatoze typu 4 (NF4) — rodzinna,

neurofibromatoze typu 5 (NF5) — o fenotypie Noonan [2].

Obecnie do grupy neurofibromatoz zaliczane sg nerwia-
kowtdkniakowatos¢ typu 1, 2 oraz schwannomatoza, z czego
nerwiakowtokniakowatos¢ typu 1 stanowi 96% wszystkich
rozpoznan [1].

Nerwiakowiokniakowatosc typu 1
Nerwiakowtokniakowatos¢ typu 1 (NF1, MIM #162200), zwana
rowniez historycznie choroba von Recklinghausena (od na-
zwiska Friedricha Daniela von Reklinghausena, ktéry w 1882
r.opisat dwa przypadki symptomatologicznie odpowiadajace
NF1), jest schorzeniem dziedziczonym autosomalnie domi-
nujaco wystepujacym z czestoscia 1 na 3000 w skali ogélno-
Swiatowej [2].

Objawy kliniczne obejmujg zmiany skoérne, kostne oraz
naczyniowe, ze szczegdlnym uwzglednieniem tendencji do
tworzenia tagodnych i ztosliwych guzéw nowotworowych.
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Zaburzenia pigmentacji stanowig objaw patognomo-
niczny dla NF1, jednak ich nasilenie moze réznic sie znacznie
pomiedzy pacjentami, nawet w obrebie tej samej rodziny. Do
zmian typowych naleza plamy café au lait oraz nadmierna
pigmentacja pach i pachwin (freckling in axillary and inguinal
regions). Plamy café au lait wystepujg u 95-99% pacjentow
z NF1 [1]. Czesto obecne s3 juz przy urodzeniu, a ich licz-
ba i wielko$¢ wzrasta wraz z wiekiem. Stwierdzenie wiecej
niz 6 plam o $rednicy przekraczajacej 0,5 cm przed okresem
dojrzewania lub powyzej 1,5 cm po okresie dojrzewania jest
jednym z kryteriéw diagnostycznych NF1 ustalonych na kon-
ferencji The National Institute of Health (NIH) w 1988 r,, ktére
do dzi$ stanowig wytyczne rozpoznawania neurofibromatozy
[3, 4]. W badaniu histopatologicznym zmian barwnikowych
stwierdza sie hiperpigmentacje warstwy podstawnej naskérka
z obecnoscig makromelanosomaéw [1]. Zmiany te nie majg
charakteru nowotworowego, jednak stanowig widoczny de-
fekt kosmetyczny, ktéry wptywa na obnizenie jakosci zycia
pacjentow.

Nerwiakowtokniaki

Nerwiakowtokniaki wystepujg u 60% pacjentow z NF1 [1]. Sa ta-
godnymi guzami nowotworowymi wywodzacymi sie z ostonek
nerwow obwodowych, ktdre moga ulec transformacji ztosliwej.
Proliferujg z komorek Schwanna, komorek nabtonkowych, jak
réwniez z makrofagdw, mastocytéw, fibroblastow, perycytdw.
Wyrdzniamy:

nerwiakowtokniaki skérne (cutaneous neurofibromas),

nerwiakowtdkniaki podskérne/wewnetrzne (subcutane-

ous/internal neurofibromas),

nerwiakowtdkniaki splotowate (plexiform neurofibroms).

Nerwiakowtdkniaki skérne majg posta¢ miekkich, czasem
bolesnych i swedzacych, narosli w kolorze skéry badz fioleto-
wym, moga by¢ pojedyncze lub liczne i obejmowac znaczna
cze$¢ powierzchni ciata. Poza skorg nerwiakowtdkniaki moga
rozwijac sie wzdtuz korzeni grzbietowych rdzenia kregowego,
czy wyrastac ze splotéw nerwowych. Rozrastajac sie i grupujac
(tzw. nerwiakowtdkniaki splotowate — plexiform neurofibro-
mas [PN]), moga uciskac sgsiadujgce struktury anatomiczne
i prowadzi¢ do deficytéw neurologicznych, znieksztatcenia
struktur kostnych orazzmian strukturalnych i czynnosciowych
narzadow wewnetrznych.

Moga przeksztatci¢ sie w nowotwodr — malignant periphe-
ral nerve sheath tumor (MPNST). Ryzyko wystapienia MPNST
u pacjentow z NF1 jest 1000 razy wieksze w poréwnaniu z
populacjg 0gding [5, 6]. Podstawy molekularne transformacji
newiakowtdkniakow splotowatych (PN) w MPNST nie zostaty
jednoznacznie wyjasnione, ale wykazano, ze wptywa na nia
dysregulacja szlaku sygnatowego RAS/MAPK (mitogen-activa-
ted protein kinase) i PI3K-AKT-mTOR [7, 8]. Komdrki Schwanna
zgromadzone w masie guza stymulowane sg do ztosliwej
proliferacji przez czynniki wzrostu wydzielane z otaczajgcych
komorek: mastocytéw, makrofagdw, fibroblastow. Uraz okolicy

guza — wptywajac na migracje mastocytow — moze sprzyjac
transformacji nowotworowej [7].

Formga przednowotworowg przemiany PN w MPNST jest
nerwiakowtékniak atypowy (atypical neurofibroma — ANF)
[5, 6]. Podstawowg formg leczenia ANF oraz MPNTS jest re-
sekcja chirurgiczna. MPNST rozwija sie u 8-13% pacjentow
i stanowi gtowna przyczyne zgondw w przebiegu NF1 [7, 9].
Leczenie chirurgiczne z duzym marginesem pola wokot guza
nie zapobiega w petni wznowie miejscowej, ktora wystepuje
u 25-37% chorych [10]. Leczenie farmakologiczne MPNST nie
jest efektywne. Stosowanie doksorubicyny, etopozydu i ifos-
famidu w wybranych grupach pacjentéw moze by¢ jednak
skuteczne w ograniczeniu progresji choroby w postaciach
przerzutowych i nieoperacyjnych [11]. Inhibitory szlaku mTOR,
ktdre sg w trakcie badan, wydaja sie obiecujace [12]. Nie wy-
kazano skutecznosci innych stosowanych w ramach badan
klinicznych lekéw: inhibitoréw kinazy tyrozynowej, erlotynibu,
sorafenibu [13].

Guzy nieneurofibromatyczne

PacjencizNF1 maja podwyzszone w stosunku do populacyjnego
ryzyko rozwoju guzow moézgu. Guzy mdzgu wystepujace u cho-
rych z NF1 to najczesciej glejaki nerwu wzrokowego (15-20%
pacjentow), glejaki pnia mézgu, miedzymdzgowia i moézdzku [14].

Gwiazdziak wtosowatokomaorkowy (astrocytoma pilocyti-
cum) jest guzem o matej ztosliwosci (I wg WHO) i moze ulec
samoistnej remisji u chorych zNF1. U pacjentdw w okresie roz-
WOju moga wystepowac réwniez tzw. unidentified bright objects
(UBO), zmiany o charakterze nienowotworowym w obrebie
maozgowia, ktore powstaja i zanikaja w sposdb dynamiczny. Ich
wystepowanie moze wptywac na obserwowane u pacjentéw
zaburzenia zachowania o typie ADHD, uposledzenie umystowe
czy epilepsje [15].

Wsréd guzoéw o lokalizacji innej niz osrodkowy ukfad
nerwowy wymieni¢ nalezy: guzy endokrynne, w tym guz
chromochtonny nadnercza (pheochromocytoma) spotykany
u 5% pacjentéw z NF1 w stosunku do ponizej 1% w populacji
ogolnej [1]. Charakterystycznymi objawami guza chromo-
chtonnego s3 nadcisnienie tetnicze, zaburzenia rytmu serca,
nagte zaczerwienienie twarzy (flushing).

Zmiany nowotworowe moga lokalizowa¢ sie réwniez
w przewodzie pokarmowym. Nowotwory podscieliskowe
przewodu pokarmowego — gastro-intestinal stromal tumors
(GIST) wystepuja u ok. 20% pacjentéw z NF1 [16]. Maja po-
chodzenie mezenchymalne, wywodzg sie z komorek Cajala.
Czesto mate, dtugo bezobjawowe, wykrywane sg w trakcie
badar endoskopowych oraz obrazowych jamy brzusznej. Guzy
endokrynne przewodu pokarmowego, ktére moga wystapic
w przebiegu NF 1 to m.in.: somatostatynoma, gastrinoma [16].

W dziecinstwie moze pojawic sie rbwniez nielimfocytarna
biataczka wieku dzieciecego, guz Wilmsa czy rhabdomyosar-
coma, ktérych ryzyko wystgpienia jest 20-krotnie wyzsze u pa-
cjentow z NF1 w poréwnaniu z populacja 0goéina [1].
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Objawy oczne obejmujg hamartomatyczne guzki Lischa,
ktére wywodza sie z komorek barwnikowych, fibroblastéw
i mastocytéw, przyjmujac ksztatt charakterystycznych nierdw-
nosci teczéwki w odcieniach brazu [2]. Zmiany te nie wply-
waja na ostros¢ widzenia i wystepujg u ponad 90% dorostych
chorych (liczba ich rosnie z wiekiem). Powazng manifestacja
NF1 sg glejaki nerwu wzrokowego (nowotwory przedniego
odcinka drogi wzrokowej). Objawiaja sie zanikiem nerwu wzro-
kowego i postepujacg utratg wzroku, a takze wytrzeszczem,
oczoplasem (tzw. see-saw nystagmus) oraz symptomami, ktére
wynikaja ze wzmozonego cisnienia $rodczaszkowego. Glejaki
nerwu wzrokowego wystepujg u okoto 15% pacjentéw z NF1,
a wspotistnienie guza z NF1 stwierdza sie w 50% wszystkich
zachorowan na ten typ nowotworu [14]. Histologicznie najcze-
$ciej jest to gwiazdziak wiosowatokomdrkowy. Jego lokalizacja
ogranicza mozliwos¢ chirurgicznej interwencji. Wsrédd innych
objawow ocznych spotykanych w przebiegu NF1 wymienic¢
nalezy znamiona naczyniéwki i wrodzong jaskre [17].

Objawy z uktadu kostnego obejmuja skolioze, gtéwnie
odcinka szyjno-piersiowego, stawy rzekome kosci dtugich
oraz dysplazje kostne. Wzrost pacjentow moze by¢ obnizony
z powodu deformacji kostnych, a ztamania kostne sg czeste.
Mechanizm rozwoju tych zmian nie zostat poznany, jednak
obserwowano u pacjentéw z NF1 niewystarczajace pozio-
my witaminy D i mniejsza gestos¢ kosci w poréwnaniu z
populacjg 0ogding [1, 18]. Zmiany opisywane w ukfadzie ser-
cowo-naczyniowym to miedzy innymi: zwezenia w zakresie
pnia ptucnego, tetnic mézgowych i nerkowych, ktére moga
prowadzi¢ do nadcisnienia, zawatow miesnia sercowego, nie-
wydolnosci serca.

Leczenie nowotwordw rozpoznawanych w przebiegu
neurofibromatozy typu 1 odbywa sie wedtug protokotéw
terapeutycznych dla postaci niezwigzanych z NF.

Kryteria diagnostyczne
nerwiakowtokniakowatosci typu 1
Aby stwierdzi¢ nerwiakowtdkniakowatos¢ typu 1, musza by¢
obecne co najmniej dwa objawy [18]:
sze$¢ lub wiecej zmian skérnych typu café au lait o srednicy
wiekszej niz 5 mm u dziecka przed okresem dojrzewania
i wiekszej niz 15 mm po okresie dojrzewania,
wzmozona pigmentacja pach i pachwin,
glejak nerwu wzrokowego,
dwa lub wiecej nerwiakowtdkniakéw lub jeden nerwia-
kowtdkniak splotowaty,
krewny pierwszego stopnia z nerwiakowtdkniakowatoscia
typu 1,
dwa lub wiecej guzki Lischa (barwnikowe guzki hamarto-
matyczne siatkdwki) widoczne w badaniu lampa szczeli-
nowa,
charakterystyczne zmiany kostne (dysplazja kosci kli-
nowej, $cienczenie kory kosci dtugich z pseudoartroza
lub bez).
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Podtoze genetyczne NF1

Warianty patogenne genu NF1 stanowig podstawe moleku-
larng rozwoju nerwiakowtdkniakowatosci typu 1. Gen NFT
zlokalizowany na dtugim ramieniu chromosomu 17 (locus
q11.2) koduje 2818-aminokwasowe biatko cytoplazmatyczne,
o masie od 320 kDa — neurofibromine 1 (NF1, MIM *613113)
[19]. Gen ten zawiera 61 egzondw, z czego 5 podlega alterna-
tywnemu splicingowi (9a, 10a-2, 23a, 43 i 48a), ktéry prowadzi
do powstawania réznych izoform neurofibrominy. Znanych
jest piec¢ izoform biatka, a ich ekspresja jest charakterystyczna
dla okreslonych komarek i/lub tkanek [20]. Neurofibromina
jest wielofunkcyjnym biatkiem zaangazowanym w liczne
szlaki sygnatowe i reguluje szereg proceséw komorkowych
oraz odgrywa znaczaca role w embriogenezie [21]. Obecnos¢
neurofibrominy wykrywana jest w wiekszosci komérek ciata,
ale najwieksza jej ekspresja obserwowana jest w komorkach
uktadu nerwowego, astrocytach, oligodendrocytach i komor-
kach Schwanna [20].

Gtéwna funkcja neurofibrominy sprowadza sie do ne-
gatywnej regulacji szlaku Ras, na zasadzie sprzezenia zwrot-
nego ujemnego poprzez aktywacje GTPazy (GTPase activa-
ting protein — GAP). Regulacja GAP polega na przyspieszeniu
hydrolizy GTP (guanozyno-5'-trifosforanu) zwigzanego z Ras
do GDP (guanozyno-5'-difosforanu) — poprzez zwiekszenie
wewnetrznej aktywnosci GTApazy Ras).,Przefacza’to aktywna
forme protoonkogenu Ras do formy nieaktywnej [19]. Biatka
szlaku Ras kodowane sg przez geny HRAS, KRAS i NRAS, a ich
produkty biatkowe odgrywaja kluczowa role w procesach ko-
morkowych, takich jak: apoptoza, cykl komdrkowy, proliferacja,
réznicowanie lub migracja komorek [20]. W zwiagzku z petniong
funkcja NF1 zaklasyfikowano do grupy gendw supresorowych
(antyonkogeny). Brak funkcjonalnego biatka NFT (NF1-/-) pro-
wadzi do zaburzenia homeostazy komorkowej oraz do braku
kontroli nad aktywnoscia $ciezki Ras, a w konsekwencji do
niekontrolowanej proliferacji. To z kolei moze przyczynic sie do
rozpoczecia procesu transformacji nowotworowej. Za aktyw-
nos¢ katalityczna NFT odpowiada centralna czes¢ biatka, tzw.
domena zwigzana z GAP (GAP-realated domain — GRD) [22].

Heterozygotyczna mutacja genu NF T odpowiada za okoto
95% przypadkdéw neurofibromatozy typu 1, a sposéb dzie-
dziczenia jest autosomalnie dominujacy. W okoto potowie
przypadkéw zmiana patogenna jest dziedziczona od jednego
7 rodzicow, natomiast w pozostatych 50% powstaje de novo
[23]. Gen NFT ma najwiekszy potencjat mutagenny wsrdd
ludzkich gendw i do chwili obecnej znanych jest ponad 2600
patogennych jego wariantow [23]. Choroba w wieku dorostym
ma catkowitg penetracje, natomiast obserwowane jest bardzo
szerokie spektrum jej ekspresji (objawy kliniczne, fenotyp).

Poza kilkoma wyjatkami, nie ma danych, ktére wskazuja na
korelacje pomiedzy typem mutadcji a przebiegiem klinicznym
NF1 (korelacja genotyp-fenotyp). Zresztg przebieg NF1 jest
niezwykle zréznicowany, nie tylko wsréd cztonkow tej same;j
rodziny (posiadajacych te samag mutacje), ale nawet dotyczy



pojedynczego pacjenta w réznych okresach jego zycia. Pierw-
szy wyjatek stanowi grupa pacjentéw z duza delecja, obejmu-
jaca gen NFT oraz regiony przylegte. Fenotyp charakteryzuje
sie ciezszg formg w poréwnaniu z pacjentami z mutacjami
w obrebie genu. Obserwowane sg cechy dymorficzne twarzy,
przerost somatyczny, zaburzenia poznawcze, ADHD oraz wcze-
sne pojawienie sie duzej liczby nerwiakowtokniakow skérnych
[24]. Kolejnym przypadkiem jest delecja 3 par zasad w egzo-
nie 17 (c.2970-2972 delAAT), ktéra wigze sie z tagodniejszym
przebiegiem choroby. Obserwuje sie charakterystyczne cechy
barwnikowe, ale nie wystepujg skdrne i splotowate nerwiakow-
tokniaki [25]. Ostatnim przyktadem korelacji genotyp-fenotyp
jest pojawienie sie w kilku wariantéw zmiany sensu (missense),
ktdre przyczyniaja sie do podstawienia innych aminokwaséw
w miejsce argininy w kodonie 1809. U tych pacjentéw ob-
serwuje sie plamy café au lait, trudnosci w uczeniu sie, niski
wzrost i zwezenie ptuc, jednak nie ma nerwiakowtdkniakow
skornych oraz klinicznie widocznych nerwiakowtokniakow
splotowatych [26].

Istnieje réwniez forma NF 1, ktéra obejmuije jedynie niekté-
re czesci ciata. Jest to tzw. forma segmentowa/segmentalna.
Mutacje NFT ograniczaja sie wytacznie do obszardw ciata ob-
jetych symptomami choroby. W zwigzku z tym nie stwierdza
sie mutacji konstytucyjnej w limfocytach czy fibroblastach,
a jedynie w komdrkach z segmentu objetego chorobg. Naj-
czesdciej taka forma wynika z pojawienia sie mutacji de novo
w trakcie embriogenezy (mozaicyzm) i zazwyczaj nie dotyczy
komaorek ptciowych (brak ryzyka przekazania choroby). Jest to
choroba bardzo trudna do zdiagnozowania [27].

Testy genetyczne

Podstawa rozpoznania NF1 jest diagnoza kliniczna. Jednak
testy genetyczne, ktére umozliwiajg identyfikacje zmiany w ob-
rebie genu NF1, zyskujg coraz wieksze znaczenie, szczegdlnie
dla pacjentéw z podejrzeniem choroby, ale niespetniajacych
wymaganych kryteriow klinicznych.

Rekomendowanga metoda jest analiza sekwencji genomo-
wego DNA (gDNA) lub tylko sekwencji kodujacej (cDNA), ktorg
przeprowadza sie facznie z analizg rearanzacji (mikrodelecji
pojedynczych egzondw) i/lub delecji catego genu NFT [28].
Takie podejscie pozwala zidentyfikowac 95% patogennych wa-
riantéw NFT u 0séb spetniajacych kryteria diagnostyczne NIH
(amerykanskich Narodowych Instytutéw Zdrowia). Warianty
patogenne wystepuja w catym genie NFT (brak tzw.,punktow
goracych” - hot spot). Ich réznorodnos¢ obejmuje m.in. sub-
stytucje pojedynczych nukleotydéw, mate insercje i delecje
(ktére zaréwno nie zmieniaja, jak i zmieniaja ramke odczytu)
oraz fakt, ze okoto 22-30% mutacji wptywa na splicing. Totez
metody analizy cDNA wydaja sie by¢ bardziej wartosciowe
pod katem diagnostycznym [28, 29]. W przypadku podejrzenia
klinicznego fenotypu mikrodelecji identyfikacje delecji genu
NF1 mozna przeprowadzi¢ za pomocg badan: FISH (z uzy-
ciem sondy specyficznej), MLPA, gPCR lub wykona¢ badanie

porownawczej hybrydyzacji genomowej do mikromacierzy
(array comparative genomic hybridization — aCGH). Przyczyna
utraty genu NF1 moga by¢ aberracje chromosomowe, ktére
wykrywane sg w badaniu cytogenetycznym (najczesciej trans-
lokacje lub inwersje chromosomu 17 z punktem ztamania
q11.2). Aberracje chromosomowe sg odpowiedzialne za NF1
U mniej niz 1% oséb dotknietych choroba [28].

Zastosowanie réznych algorytmow pozwala zidentyfiko-
wac zmiany ze zréznicowanym odsetkiem skutecznosci [28]:

klasyczne badanie cytogenetyczne — zmiana wykrywana

u okoto 1% pacjentow,

analiza delecji catego genu lub czesci genu NFT — okoto

10%,

analiza mutacji gDNA - 60-90%,

algorytm ztozony z analizy cDNA, gDNA oraz analizy re-

aranzacji/delecji genu NF1 — powyzej 95%.

Warto réwniez nadmieni¢, ze ostatnie lata przyniosty
ogromny rozwoj w badaniach genetycznych i coraz fatwiej jest
o dostep do platform sekwencjonowania nastepnej generacji
NGS (next-generation sequencing), ktére pozwalaja na szybka
diagnostyke. Aktualnie wiele firm oferuje panele genowe do
analizy réznych neurofibromatoz co oznacza, ze jednoczasowo
przeprowadza sie sekwencjonowanie kilku genéw o kluczo-
wym znaczeniu np. NF1, NF2, SMARCB1, SPRED1, VHL, TSC1
czy TSC2.

Poradnictwo genetyczne
Identyfikacja patogennego wariantu genu NFT jest niezwykle
istotna dla oséb w wieku prokreacyjnym, gdyz umozliwia
udzielenie porady prokreacyjnej i rodzinnej — mozliwa jest
diagnostyka prenatalna i preimplantacyjna. Kazdy nosiciel
uszkodzonego genu ma 50% ryzyko jego przekazania potom-
stwu. Natomiast jesli u dziecka z poprzedniej cigzy rozpoznano
NF1 oraz stwierdzono obecno$¢ mutacji genu NFI, ale nie
stwierdzono tej zmiany u rodzicéw, to ryzyko urodzenia ko-
lejnego dziecka z choroba jest niskie [30]. Nie mozna, jednak
wykluczy¢ istnienia mozaicyzmu germinalnego u jednego
z rodzicdw (mutacja obecna tylko w komorkach ptciowych).
Wtedy ryzyko urodzenia kolejnego chorego dziecka znacznie
wzrasta. Prenatalne testy molekularne mozna wykona¢ na
DNA wyizolowanym z kosmkow trofoblastu lub amniocytéw.
Poradnictwo genetyczne ma kluczowe znaczenie dla par,
ktére decyduja sie wykona¢ badania prenatalne w kierunku
NF1 ze wzgledu na szerokie spektrum objawdw orazzmienng
ekspresje choroby [30]. Srednia dtugo$c¢ zycia pacjentéw z NF 1
jest o okoto 8 lat krétsza niz w populacji ogolnej, szczegdinie
ze wzgledu na rozwoj nowotwordw ztosliwych oraz wasku-
lopatii [28].

Nerwiakowlékniakowatos¢ typu 2

Nerwiakowtokniakowatos¢ typu 2 (MIM #101000) jest choro-
b3 dziedziczong autosomalnie dominujaco i wystepuje z cze-
stosdcig 1:25 000-50 000 [31]. W 50% przypadkow wystepuje
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rodzinnie, kolejne 50% to mutacje de novo. Obserwuije sie cze-
sty mozaicyzm, ktory wptywa na objawy kliniczne choroby.

Neurofibromatoza typu 2, podobnie jak NF1, jest stanem
predysponujacym do rozwoju nowotwordw. W obrazie kli-
nicznym dominujg objawy zwigzane z tworzeniem guzow
o charakterze schwannoma (nerwiaki ostonkowe) w obrebie
nerwow czaszkowych, rdzeniowych i obwodowych, meningio-
ma (oponiaki), ktére moga lokalizowac sie wewnatrzczaszkowo
i wewnatrzkregowo oraz ependymoma (wysciotczaki).

Obustronny nerwiak czesci przedsionkowej nerwu stu-
chowego (vestibular schwannoma) jest patognomoniczny
dla neurofibromatozy typu 2 i wystepuje u 90% pacjentdéw
[1]. Szumy uszne, postepujaca pozaslimakowa utrata stuchu,
zawroty glowy oraz zaburzenia rownowagi sa dominujgcymi
objawami wystepujacymi u pacjentéw. W pdznym okresie
choroby moga wystapi¢ nudnosci i wymioty. Nerwiak nerwu
przedsionkowego w przebiegu NF2 r6zni sie od nerwiakéw
wystepujacych sporadycznie z poliklonalnym rozrostem wy-
wodzacym sie z odrebnych linii nowotworowych komarek,
ktére prezentuja odrebny typ mutacji NF2. Daje to obraz zra-
zikowatosci w badaniach radiologicznych [32]. Powiekszanie
sie masy guza prowadzi do postepujgcej utraty stuchu, przy
znacznym rozroscie moze uciskac piert mézgu oraz dawac
objawy zwigzane z zajeciem nerwow twarzowych. Leczenie
chirurgiczne bedace podstawa terapii, jest technicznie trud-
ne, a liczba nawrotéw czestsza niz w postaci sporadycznej
—wynosi 44% vs. 1,3% [1]. Zwiekszone ryzyko transformacji
ztosliwej w przypadku schwannomma zwigzanych z NF2
w odpowiedzi na radioterapie ogranicza mozliwos¢ sto-
sowana tego typu leczenia [1]. W ramach chemioterapii
podejmuje sie préby stosowania bewacyzumabu, ktory jest
inhibitorem naczyniowo-srédbtonkowego czynnika wzrostu
(VEGF) [33].

Nerwiaki ostonkowe pozostatych nerwéw czaszkowych
i obwodowych prowadzg do wystgpienia niedowtadow,
m.in.: niedowtadu miesni mimicznych twarzy (porazenie
Bella), zeza oraz zaburzen czucia. U dzieci mozna zaob-
serwowac objawy typu polio z zajeciem koriczyn dolnych
[31]. Guzy $rédczaszkowe, czyli oponiak, glejak, wysciot-
czak, mogg dawac objawy ogniskowe, drgawki, bole gtowy,
nadmierng sennos¢, wymioty wraz ze wzrostem cisnienia
Srédczaszkowego — efekt masy. Oponiaki (meningiomas)
wystepuja u okoto 50% pacjentéw z NF2, w duzej czesci
juz w dziecinstwie, kiedy wspofistnienie oponiakéw i NF2
stwierdza siew okoto 20% [1]. Wyscidtczaki (ependymomas)
wystepuja stosunkowo rzadko na tle innych typéw no-
wotworédw w NF2, lokalizujg sie gtéwnie srodrdzeniowo
w odcinku szyjnym i tworza charakterystyczne korale (string
of pearl) w obrazie radiologicznym [1].

Nerwiaki nerwoéw czaszkowych i oponiaki opisywane s3
u okoto 50% pacjentéw, nerwiaki nerwoéw rdzeniowych i pni
obwodowych — u 40% chorych [1]. Podczas gdy oponiaki
zZnacznie pogarszaja rokowanie i stanowig czesta przyczyne
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zgonow wsrod pacjentdéw z neurofibromatoza, wyscidtczaki
dtugo pozostaja bezobjawowe i wykrywane s3 podczas badan
okresowych u 0séb obcigzonych choroba.

Zaburzenia widzenia u pacjentow z NF2 wynikaja z obec-
nosci oponiakow ostonek nerwdw wzrokowych, guzéw o typie
hamartoma nabtonka barwnikowego siatkowki oraz za¢my
podtorebkowej tylnej. Natomiast zmiany skérne o charakte-
rze nerwiakowtdkniakdw sg rzadsze niz w NF1, a ich cecha
charakterystyczng sg wyrastajgce wioski. Nerwiakowdkniaki
podskérne, podobnie jak plamy café au lait, nie sg liczne, badz
moga W ogdle nie wystepowac.

Kryteria diagnostyczne nerwiakowtékniakowatosci
typu 2 - kryteria Manchester
Kryteria gtéwne:
obustronny guz nerwu VIII (wykazany w badaniach obra-
zowych — MR/TK lub potwierdzony histologicznie),
krewny pierwszego stopnia z nerwiakowtdkniakowatscia
typu 2 i jednostronnym guzem nerwu VI,
krewny pierwszego stopnia z nerwiakowtdkniakowatoscia
typu 2 oraz stwierdzenie dwdch z nastepujacych zmian:
nerwiakowtokniaki, oponiaki, nerwiaki ostonkowe, glejaki,
mtodziencze, tylne podtorebkowe zmetnienie soczewki.
Kryteria dodatkowe:
jednostronny guz nerwu VIII i ktérykolwiek z wymienio-
nych: oponiak, glejak, nerwiakowtékniak, nerwiak oston-
kowy, tylne podtorebkowe zmetnienie soczewki,
mnogie oponiaki (dwa lub wiecej) i jednostronny guz
nerwu VIII lub ktoérykolwiek z wymienionych: glejak, ner-
wiakowtdkniak, nerwiak ostonkowy, za¢ma [1].

Podfoze genetyczne nerwiakowtékniakowatosci
typu 2
Gen NF2 zlokalizowany jest na dtugim ramieniu chromosomu
22 (locus q12.2), koduje biatko merline (inne nazwy: schwan-
nomina, neurofibromina 2, MIM *607379) zbudowane z 595
aminokwasdéw o masie 70 kDa. Gen zawiera 17 egzondw, w tym
jeden ulegajacy alternatywnemu splicingowi. Znanych jest
co najmniej 8 réznych izoform biatka [34]. Merlina to akronim
od moezin-ezrin-radixin-like protein, poniewaz biatko to wy-
kazuje wysoka homologie do rodziny biatek 4.1 zwigzanych
z cytoszkieletem. Merlina jest zaangazowana w tworzenie
podbtonowego cytoszkieletu komorkowego, taczy widkna
aktyny z btong komdrkowa lub glikoproteinami btonowymi.
Podobnie jak NFT gen NF2 jest genem supresorowym, a jego
funkcja jest hamowanie proliferacji komarkowej (negatywny
regulator wzrostu), ostabianie adhezji i migracji, ktére s cha-
rakterystyczne dla proceséw nowotworzenia. Merlina ulega
ekspresji w wielu tkankach, a szczegélnie w neuronach oraz
komadrkach Schwanna [35].

Podfoze genetyczne NF2 stanowia patogenne zmiany
genu NF2. NF2 jest dziedziczona autosomalnie dominujaco
i charakteryzuje sie petng penetracjg. Okoto 50% osob z NF2



ma chorego rodzica, a u kolejnych 50% choroba rozwija sie
w wyniku obecnosci wariantu patogennego powstatego de
novo.W NF2 czesto obserwowany jest mozaicyzm, ktéry dotyczy
30-60% przypadkoéw z mutacjg de novo. Oznacza to, ze tylko
czes¢ komorek pacjenta ma patogenng zmiane, a czes¢ — pra-
widtowg forme genu (oba allele typu dzikiego) [36]. W zwiazku
z tym w standardowych testach genetycznych taka zmiana
moze pozosta¢ niezidentyfikowana. Posta¢ mozaikowa wigze
sie ztagodniejszym przebiegiem choroby i moze ograniczac sie
tylko do pewnych obszaréw ciata. Ryzyko przekazania zmiany
potomstwu w takim przypadku jest nizsze niz 50%. Zalezy ono
od liczby komérek rozrodczych z patogenna zmiana. Jesli jed-
nak zmiana zostanie przekazana potomstwu, to obserwowany
bedzie ciezszy fenotyp niz u rodzica — ze wzgledu na to, ze
dziecko ma mutacje we wszystkich komorkach ciata [36-38].
Zmiane mozaikowg mozna wykry¢ analizujgc DNA z guza. Jesli
taka sama zmiana zostanie znaleziona w dwdch guzach, mozna
w dalszej kolejnosci przebadac potomstwo pacjenta pod katem
nosicielstwa tej zmiany genetycznej [37]. Podobnie jak w NF1
po zidentyfikowaniu patogennego wariantu NF2 w rodzinie
mozliwe s3 badania prenatalne oraz testy genetyczne przed
implantacja.

W odniesieniu do korelacji genotyp-fenotyp stwierdzono,
ze pacjenci z NF2 z konstytucyjnymi mutacjami nonsensow-
nymi (przedwczesne wystapienie kodonu stop) lub mutacjami
zmiany ramki odczytu (ktére prowadza do skrécenia produktu
biatkowego), choruja ciezej w poréwnaniu z osobami z muta-
cjami zmiany sensu (missense) (produkt biatkowy o prawidto-
wej dtugosci) oraz z osobami z delecjg genu (brak produktu
biatkowego) [39]. Ponadto na zréznicowany fenotyp wptywajg
mutacje w miejscach splicingowych. Pacjenci z mutacjami
w obszarze 5'charakteryzuja sie ciezszym przebiegiem choroby
w poréwnaniu z osobami z mutacjami w obszarze 3" Ponadto
typ mutacji wptywa rowniez na relatywne ryzyko smierci. Z ko-
lei pacjencizmutacjami typu zmiany sensu maja nizsze ryzyko
$mierci w poréwnaniu z chorymi ze zmianami typu nonsens
czy przesunieciem ramki odczytu [38].

Testy genetyczne

Podobnie jak w przypadku NF1, podejscie diagnostyczne
ukierunkowane na rozpoznanie zmiany lezacej u podstaw
NF2 moze by¢ wieloetapowe. W zaleznosci od fenotypu moz-
na przeprowadzi¢ analize sekwencji pojedynczego genu lub
panelu kilku kluczowych gendw, albo zastosowac¢ aCGH, se-
kwencjonowanie egzomu, macierze egzomowe czy sekwen-
cjonowanie genomu [40].

Diagnostyka réznicowa

Podczas réznicowania fakomatoz nalezy uwzglednic¢ zespoty
fenotypowo zblizone do nerwiakowtdkniakowatosci, w prze-
biegu ktérych wystepuja charakterystyczne zmiany skorne
oraz tendencja do rozrostu nowotworowego.

Zespot Legiusa jest schorzeniem genetycznym dziedzi-
czonym autosomalnie dominujaco. Charakteryzuje sie zabu-
rzeniami pigmentacji skory bez cech towarzyszacych jak NF1.
Trudnosci we wczesnym ustaleniu wiasciwego rozpoznania
wynikaja z podobieristwa obu schorzer i zréznicowanej osob-
niczo ekspresji cech fenotypowych NF1. W przebiegu zespotu
Legiusa manifestacja skorna obejmuje plamy typu cafe au lait
(co najmniej szes¢), ktorych liczba zwieksza sie wraz z wie-
kiem, oraz wzmozong pigmentacje pach i pachwin. Moga
takze wystepowac: makrocefalia, niski wzrost, deformacje klatki
piersiowej, deficyty funkcji poznawczych, ADHD oraz opdz-
nienie rozwoju. Nie spotyka sie natomiast typowych dla NF1
nerwiakowtdkniakéw, guzkéw Lischa i glejakdw drogi wzro-
kowej. Wiasciwe réznicowanie zespotu Legiusa z nerwiakow-
tokniakowatoscig 1 jest niezwykle istotne z uwagi na réznice
w rokowaniu, ktére w zespole Legiusa jest znaczaco lepsze
w poréwnaniu z NF1 [40, 41]. Podstawe genetyczng zespotu
Legiusa stanowia mutacje genu SPREDT zlokalizowanego na
dtugim ramieniu chromosomu 15 (locus g13.2). Podobnie jak
w NF1 biatko SPRED1 jest negatywnym regulatorem szlaku
RAS-MAPK [41, 42].

Wsrod innych schorzen, ktére wymagajg réznicowania
zneurofibromatoza 1,iw przebiegu ktérych wystepuja zmiany
skérne typu cafe au lait, wymienic nalezy:

constitutional mismatch repair deficiency (geny z grupy

mismatch repair — MMR, MLH1, MSH2, MSH6, PMST),

liczne, rodzinne plamy typu cafe au lait (multiple familial
café au lait spots),

zespoly:

- McCune i Albrighta (gen GNAY),

— Noonan (geny PTPNT1,SOST, RAFT, KRAS),

- Noonan zlicznymizmianami soczewicowatymi (geny

PTPNT1, RAFT),

mnogie fagodne guzy nowotworowe, w tym guzy o typie

hamartoma w zespotach:

- Proteusza (gen AKTT),

- Cowden (geny PTEN, KLLN, WWPT),

= licznych orbitalnych zmian o typie neurofibroma.

Osoby z podejrzeniem tych schorzer wymagaja diagno-
styki genetycznej, a w razie potwierdzenia rozpoznania catg
rodzine trzeba objgc poradnictwem genetycznym.

Od 15 czerwca 2020 r. w Polsce, zgodnie z rozporza-
dzeniem ministra zdrowia, wdrozono program pilotazowy
w zakresie koordynowanej opieki medycznej nad chorymi
z neurofibromatozami oraz pokrewnymiim rasopatiami. Celem
programu jest poprawa efektywnosci diagnostyki i leczenia
oraz wczesne wykrywanie probleméw zdrowotnych charak-
terystycznych dla tej grupy pacjentéw. Pacjenci wiaczeni do
programu otrzymuja kompleksowa opieke zespotu lekarzy
specjalistow, m.in. neurologdw, psychiatréw, endokrynologdw,
otolaryngologow, chirurgdw, ortopeddw i innych — w zalez-
nosci od indywidualnych potrzeb.
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Plain language in scientific writing

Jak prawidtowo zapisywac daty?

Agnieszka Wrzesien'!, Tomasz Piekot?, Wojciech M. Wysocki' 34

'Redakcja Naukowa, Narodowy Instytut Onkologii im. M. Sktodowskiej-Curie — Paristwowy Instytut Badawczy, Warszawa
’Pracownia Prostej Polszczyzny, Instytut Filologii Polskiej, Wydziat Filologiczny, Uniwersytet Wroctawski, Wroctaw
*Katedra Chirurgii, Wydziat Lekarski i Nauk o Zdrowiu, Krakowska Akademia im. A. Frycza-Modrzewskiego, Krakéw
“Klinika Chirurgii Ogdinej, Onkologicznej i Naczyniowej, 5. Wojskowy Szpital Kliniczny z Poliklinikq w Krakowie, Krakéw

Jedni miesigce pisza stownie, inni uzywajg cyfr rzymskich lub
arabskich. Jedni stawiajg kropki przy liczebnikach porzadko-
wych, inni nie. A gdy dzier zapisujemy cyfrg, to powinnismy
zrobic¢ to tak: 02.11.2021 czy tak: 2.11.20217

Trzy najpopularniejsze sposoby
W jezyku polskim najpierw piszemy dzieri, potem miesiac,
a na koncu rok. Te samg date prawidtowo mozna zapisac tak:
15.11.2021
15 X12021
15 listopada 2021
(mozna dopisac na koncu,r!’lub,roku”).

Normy zapisu technicznego pozwalaja nam odwroci¢ kolej-
nos¢. Zapis: 2021.12.06 jest dopuszczalny, ale tylko w zapisie

maszynowym, automatycznym (np. bazy danych).

Zapls przy uzyciu cyfr arabskich
Najpopularniejsza w polszczyznie forma zapisywania dat.
Poszczegodlne cztony oddzielamy kropkami bez spadiji.
Gdy dziert ma tylko jedng cyfre, nie stawiamy przed nig zera
- piszemy 1.12.2021 a nie 01.12.2021 (to btad). Wyjatkiem
sg rozne formularze urzedowe, ktére wymagajg uzupet-
nienia dwach kratek przeznaczonych na zapisanie dnia.

Nie musimy na korcu pisac¢ stownie ,roku” czy skrétu ,r”

- ale oczywiscie mozemy.

Zapis przy uzyciu cyfr rzymskich
Dzien i rok zapisujemy cyframi arabskimi, a miesigc — rzym-
skimi.

Poszczegdine cztony oddzielamy spacjami, a nie kropkami.
Gdy dzierh ma tylko jedng cyfre, tez nie stawiamy przed nig
zera — piszemy 1.12.2021 a nie 01.12.2021. Wyjatkiem sg
rézne formularze urzedowe, ktdre wymagaja uzupetnienia
dwdch kratek przeznaczonych na zapisanie dnia.

Zapis cyfrowo-stowny
Dzier\ i rok piszemy cyframi arabskimi, a miesiac stownie.
Miesiac zapisujemy w dopetniaczu — czyli 1 (dzier ktérego
miesigca?) grudnia, 25 lutego, 3 maja. Nigdy nie piszemy
np.,15 listopad” - to przeciez nie listopad jest pietnasty,
tylko chodzi wiasnie o pietnasty dzier listopada.
Po liczebniku porzadkowym, ktéry okresla dzien, nie sta-
wiamy kropki (to btad) [1].
Jesli miesigc zapisujemy stownie, po dacie warto dodac
sfowo ,roku” - bez skrotu.
Z kropka czy bez - po liczebnikach
porzadkowych
Wiele oséb po liczebnikach porzadkowych zawsze pisze
kropke. Niepotrzebnie! To naleciatos¢ z jezyka niemieckiego.
W jezyku polskim najczesciej nie musimy tej kropki stawiac.
Z reguty bez kropki — gdy z kontekstu wiadomo, ze chodzi
o liczebnik porzadkowy.
Czasem z kropka — gdy z kontekstu nie jest jasne, czy np.
3 oznacza,trzeci’czy trzy" Wowczas, by czytelnik nie miat
watpliwosci, warto te kropke jednak postawic.

Jak zapisa¢,od do”
Zakres dat, czyli, ze cos trwato,,0od do” zapisujemy tak:

Jak cytowac / How to cite:

Wysocki WM, Wrzesier A, Piekot T. Jak prawidfowo zapisywac¢ daty. Biuletyn PTO NOWOTWORY 2021; 6: 520-521.

520



Czy mozna zaczynac od daty?

Wielu autoréw przestrzega zalecenia ,Nie zaczynaj zdania
od daty, poniewaz nie jest to eleganckie!” Niestety, to mit!
Zdania nie powinnismy zaczynac od liczebnika gtéwnego
(Zle: 9 badanych pacjentéw sygnalizowato poprawe stanu
zdrowia; dobrze: Dziewiecioro badanych pacjentéw...).
Zasada tazwigzana jest zdazeniem do precyzji i usuwaniem
wieloznacznosci na poczatku zdania. A date przeciez kazdy
rozpoznaje na pierwszy rzut oka. Nie musimy wiec jej
unikac (dobrze: 12 wrzednia 2022 przeprowadzono kolejne
badanie) [3].

6-14 sierpnia. Dni oddzielamy p&tpauzg (dtuzsza kreska)
bez spadji,
czasem tez tak: 6-14.08.2021 (r. lub roku),
od 6 do 14 sierpnia.
Gdy co$ trwato dzien po dniu, mozemy zapisac to tez tak: 71 8
lipca (tak jest czytelniej, niz w przypadku zapisu 7-8 lipca).

Najczestsze bledy

Bfedem jest dodawanie do daty:
skrétu,r’bez odstepu (Zle: 12.12.2021r.). Zapis ten pojawia
sie U 0sob, ktére obawiajg sie, ze, ' przerzuci sie do nastep-

nej linii tekstu, gdy data pojawi sie na koncu wiersza. W
takiej sytuacji trzeba jednak postawi¢ tzw. twardg spacje
(CRTL+SHIFT+SPACJA) [2].

koncowek (Zle: rezultaty pojawity sie 10-ego dnia od roz-
poczecia eksperymentubadania). tacznika (krotkiej kreski)
uzywamy tylko wtedy, kiedy chcemy potaczy¢ liczbe zin-
nym stowem (np. 10-lecie).

Konflikt interesow: nie zgtoszono

Agnieszka Wrzesien

Narodowy Instytut Onkologii im. M. Sktodowskiej-Curie
- Panstwowy Instytut Badawczy

Redakcja Naukowa

ul. Roentgena 5

02-781 Warszawa

e-mail: awrzesien@nowotwory.edu.pl

Pismiennictwo

1. Markowski A. Wielki stownik poprawnej polszczyzny PWN. Wydawnic-
two Naukowe PWN, Warszawa 2004.

2. https://www.funduszeeuropejskie.gov.pl/strony/o-funduszach/
promocja/prosto-o-funduszach-europejskich-1/prosty-jezyk-na-we-
solo/#Edytorska%20prowizorka.

3. https://sjp.pwn.pl/poradnia/haslo/zapis-cyfrowy-na-poczatku-zda-
nia;13692.html.

Afiliacja ma znaczenie

Dla kazdego autora pracy naukowej powinno by¢ wazne, zeby jego afiliacja byta prawidtowo zapisana. Dlaczego?

Prawidfowo zapisana afiliacja:

- zapewnia whasciwe indeksowanie publikacji i utatwia jej wyszukiwanie w bazach danych,

- zwieksza cytowalnos¢ artykutu,

- ma znaczenie podczas oceny dorobku pracownika naukowego oraz jednostki naukowe;j.
Na stronach internetowych poszczegdlnych instytucji naukowych mozna znalez¢ doktadne wytyczne, jak nalezy zapisywac

ich afiliacje. Warto z tego korzystac.
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Przekonania i wiedza dotyczgce choréb nowotworowych
a uczestnictwo w onkologicznych badaniach
profilaktycznych

Autorka porusza problemy wazne w kon-

tekscie profilaktyki choroby nowotworowe), Matsorata

Synowiec-Pifat

postrzeganej w kategoriach jednej z naj-
bardziej traumatycznych w $wiadomosci
spotecznej. Ksigzka ta wypetnia luke w re-
fleksji i empirycznej eksploracji spoteczno-
-kulturowych uwarunkowan zachowan
zdrowotnych.

Autorka faczy trzy wymiary analityczne:
teoretyczny, metodologiczny i empiryczny,
tworzac interesujacy projekt przedstawia-
nia sfery zycia indywidualnego i spotecz-
nego z punktu widzenia zdrowia i choroby.
Wszystkie te czesci sg dobrze ze sobg po-
wigzane. Charakterystyka procesu powsta-
wania i rozwoju NOWOotworu jest wstepem

Przekonania i wiedza dotyczace choréb
nowotworowych a uczestnictwo

w onkologicznych badaniach
profilaktycznych

Studium socjologiczne

i przynoszacych potwierdzenie wielu hipo-
tez teoretycznych wynikajacych z przyjete-
go modelu. Autorka potwierdzifa istnienie
rozlicznych zaleznosci pomiedzy poszcze-
golnymi wymiarami badanych przekonan,
co okreslita mianem spirali fatalizmu nowo-
tworowego. Potwierdzita réwniez zaleznos¢
pomiedzy uczestnictwem respondentow
w onkologicznych badaniach profilaktycz-
nych a zmiennymi spoteczno-demogra-
ficznymi i rodzinng historig raka oraz prze-
konaniami dotyczacymi subiektywnego
stopnia zagrozenia chorobg nowotworowa
i poziomem przekonan dotyczacych choréb
' nowotworowych. Synowiec-Pitat sygnalizuje
rézne perspektywy i rézne roztozenie akcen-

do krytycznej dyskusji na temat stosowanej
w Polsce profilaktyki nowotwordw oraz rozwazan dotyczacych
nowych strategii walki z rakiem w oparciu o paradygmat socjo-
logiczny i ekologiczny. Dla teoretycznych oraz empirycznych
analizopisanych w ksigzce kluczowe sg przekonania zdrowotne
jako wytwor kultury danej grupy czy zbiorowosci spotecznej.
Autorka zaprojektowata i przeprowadzita w ciggu 6 lat po-
rownawcze badania ankietowe na prébie 1808 mieszkancéw
Wroctawia. Zastugg Matgorzaty Synowiec-Pifat jest propozycja
ramy metodologicznej i empirycznej do pomiaru przekonan
na temat choréb nowotworowych. Skale wyréznione na pod-
stawie analizy czynnikowej dotycza funkcjonowania chorego
na nowotwor, poziomu otwartosci spoteczeristwa na komu-
nikacje z chorymi na nowotwory, etiologii i leczenia choréb
nowotworowych oraz oceny jakosci i dostepnosci onkologicz-
nych ustug medycznych. Niezwykle wazna okazata sie skala do
badania poziomu wiedzy potocznej na temat nowotwordw.
Badania empiryczne stanowia przyktad badan ilosciowych,
0 mocnej podstawie teoretycznej, rzetelnie przeprowadzonych
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téw w rozwazaniach na temat fatalistycznych
przekonan dotyczacych choréb nowotworowych, ich uwa-
runkowan oraz wptywu tychze przekonan na uczestnictwo
w onkologicznych badaniach profilaktycznych. Ponadto autorka
stara sie przedstawi¢, w wyznaczonym przez siebie zakresie,
praktyczne wskazéwki dla onkologicznej polityki zdrowotnej
w projektowaniu programoéw i kampanii spofecznych. Jest
to lektura obowigzkowa nie tylko dla teoretykdw tematu, ale
takze dla onkologdw.

Z recenzji wydawniczej dr hab. Marioli Bieriko,

prof. Uniwersytetu Warszawskiego

Przekonania i wiedza dotyczqce chor6b nowotworo-
wych a uczestnictwo w onkologicznych badaniach profi-
laktycznych. Studium socjologiczne

Matgorzata Synowiec-Pitat

Uniwersytet Medyczny im. Piastéw Slgskich we Wroctawiu,
Wroctaw 2020
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V Kongres Onkologii Polskie]

W dniach 20-23 pazdziernika 2021 r. we Wroctawiu odbyt
sie Kongres Onkologii Polskiej zorganizowany przez Polskie
Towarzystwo Onkologiczne. Byfa to juz pigta edycja tego wy-
darzenia naukowego. Pierwszy Kongres Onkologii Polskiej
odbyt sie 19 lat temu.

Tematem przewodnim tegorocznego spotkania byta kom-
pleksowa i koordynowana opieka onkologiczna. Zostat on
wybrany na podstawie rekomendacji zawartych w:

Europejskiej Strategii Walkiz Rakiem (Strengthening Europe

in the fight against cancer, Going further, faster),

Narodowej Strategii Onkologicznej,

europejskim przewodniku poprawy jakosci w komplekso-

wej walce z rakiem (European Guide on Quality Improvement

in Comprehensive Cancer Control).

Podczas ceremonii otwarcia, Zarzad Gtéwny PTO uhono-
rowat czterech wybitnych polskich onkologdw ztotymi odzna-
czeniami Polskiego Towarzystwa Onkologicznego za zastugi
dla polskiej onkologii. Laureaci to:

prof. dr hab. Andrzej Kutakowski,

prof. dr hab. Stanistaw G6zdz,

prof. dr hab. Bogustaw Maciejewski,

prof. dr hab. Marian Reinfuss.

Sa to osoby, ktére od lat nalezg do najwazniejszych po-
staci ksztattujacych obraz onkologii w naszym kraju. Zarzad
PTO wybierajac kandydatéw do odznaczen, kierowat sie ich

=
e
—
=
=
—
p—
=
—
p—
—
—

Zdjecie 1. Prof. Maria Werner-Wasik z Jefferson University w Filadelfii
i dr hab. Adam Maciejczyk, Prezes PTO

naukowym dorobkiem, a takze zaangazowaniem i pasja, jaka
przez lata poswiecali rozpowszechnianiu naukowych zdobyczy
wsrod spotecznosci onkologdw. Ich indywidualny dorobek
stanowi jednoczesnie sukces catego srodowiska onkologicz-
nego, pozostajac wielka wartoscig polskiej medycyny. Wy-
ktady inauguracyjne podczas ceremonii otwarcia wygtosili
prof. Andrzej Kutakowski oraz prof. Bogustaw Maciejewski.
Program merytoryczny kongresu powstat we wspétpracy z to-
warzystwami naukowymi, co zapewnito multidyscyplinarny
charakter imprezy. tacznie odbyto sie 60 sesji edukacyjnych
— w tym blisko 160 wykfadow, ktére poprowadzito 175 wy-
ktadowcow. W kongresie wzieli udziat eksperci z wiodacych
osrodkéw onkologicznych ze Standéw Zjednoczonych i Euro-
py. Immunoterapii — jednej z innowacyjnych metod leczenia
w onkologii — zostata poswiecona sesja miedzynarodowa.
Prof. Mariusz Wasik z filadelfijskiego Fox Chase Cancer Center
wygtosit wyktad Patogeneza nowotwordw jako podstawa ich
nowoczesnej diagnostyki i terapii. Przekonywat, ze zrozumienie
biologii nowotwordw jest podstawa postepu w ich leczeniu.
Z kolei prof. Hossein Borghaei z Fox Chase Cancer Center
wystapit z wyktadem dotyczacym wykorzystania bispecyficz-
nych przeciwciat aktywujacych endogenne limfocyty T do
zwalczania komdrek nowotworowych. Natomiast prof. Nicola
Gokbuget z Universitatsklinikum Frankfurt wyjasnifa, jaki jest
efekt zastosowania przeciwciat bispecyficznych w nowotwo-

of Radiosurgery

Zdjecie 2. Rozmowy podczas kongresu

523



rach wywodzacych sie zkomarek limfoidalnych, a prof. Isabella
C.Glitza Oliva z University of Texas MD Anderson Cancer Center
mowita o immunoterapii komorkowej czerniaka i innych scho-
rzert nowotworowych. Gtos w sesji miedzynarodowej zabrat
takze prof. Gerald P. Linette z University of Pennsylvania, ktory
przedstawit zasady stosowania i préby kliniczne szczepionek
przeciwnowotworowych.

Zainteresowaniem cieszyfa sie sesja systemowa poswie-
cona Krajowej Sieci Onkologicznej (KSO) oraz Policy Paper dla
ochrony zdrowia na lata 2021-2027. Jak wskazat podczas sesji
prof. Piotr Czauderna, nowe Policy Paper zaktada wdrozenie
mechanizmdw pfacenia za jakos¢ i efekty zdrowotne, w tym
premiowanie wykonanych ustug zgodnie ze standardami.
Odejscie od modelu ptacenia za zrealizowane $wiadczenia bez
kontroli ich jakosci potwierdzit tukasz Sendecki, prezes Dol-
noslaskiego Oddziatu Narodowego Funduszu Zdrowia (NFZ2).
Z kolei dr hab. Adam Maciejczyk podkreslit, ze dla sprawnej
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koordynacji opieki potrzebna jest dobra komunikacja z pacjen-
tem. W tym celu w ramach pilotazu KSO zatrudniono dodatko-
wych koordynatoréw, uruchomiono rézne kanaty komunikadji,
w tym infolinie onkologiczna. Wiceminister zdrowia Stawomir
Gadomski zapowiedziat, ze projekt ustawy o Krajowej Sieci
Onkologicznej bedzie skierowany do konsultacji publicznych.

Kongres odbyt sie pod patronatem honorowym Prezyden-
ta Rzeczpospolitej, a w sktad Komitetu Honorowego weszli: Wo-
jewoda Dolnoslaski, Marszatek Wojewddztwa Dolnoslaskiego
i Prezydent Wroctawia. Patronat medialny nad wydarzeniem
objely: portal politykazdrowotna.com, Puls Medycyny, Medo-
net i Onkologia.Pro.

Wszystkie wyktady zostaty nagrane i dostepne beda na
stronie www.pto.med.pl.

Nikola Jennek
Dyrektor ds. relacji zewnetrznych PTO
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Wybrano nowego Prezesa-Elekta Polskiego Towarzy-
stwa Onkologicznego
22 pazdziernika 2021 r. odbyto sie Nadzwyczajne Walne Zgro-
madzenie Cztonkdw Polskiego Towarzystwa Onkologicznego,
podczas ktérego wybrano nowego Przewodniczacego-Elekta.
Jest nim prof. dr hab. n. med. Piotr Rutkowski.

Zrodto: www.pto.med.pl

Podziekowania dla prof. Macieja Krzakowskiego
Prof. dr hab. n. med. Maciej Krzakowski, kierownik Kliniki Nowo-
twordw Ptuca i Klatki Piersiowej Narodowego Instytutu Onko-
logii, podjat decyzje o rezygnacji z przewodniczenia Krajowej
Radzie ds. Onkologii. Przewodniczacym rady zostat wraz z jej
powotaniem w 2015 r.i petnit te funkcje nieprzerwanie przez
6 ostatnich lat.

Zrédfo: www.pib-nio.pl

Prezes PTO zostal Przewodniczacym Krajowej Rady ds.
Onkologii
Dr hab. n. med. Adam Maciejczyk zostat powotany przez Mini-
stra Zdrowia na stanowisko Przewodniczgcego Krajowej Rady
ds. Onkologii. Wczesniej funkcje te sprawowat przez 6 lat prof.
dr hab. Maciej Krzakowski. Krajowa Rada ds. Onkologii jest
organem opiniodawczo-doradczym przy Ministrze Zdrowia.
Jej zadania obejmuja monitorowanie realizacji Narodowej
Strategii Onkologicznej na lata 2020-2030 oraz wystepowanie
do Ministra Zdrowia z wnioskami dotyczacymi zapobiegania
nowotworom oraz dziatar zwiekszajgcych efektywnos¢ opieki
onkologiczne).

Zrodto: www.pto.med.pl

Znani onkolodzy odznaczeni przez PTO
Zarzad Gtowny Polskiego Towarzystwa Onkologicznego
odznaczyt czterech wybitnych polskich onkologdw ztotymi
odznaczeniami Polskiego Towarzystwa Onkologicznego za
zastugi dla polskiej onkologii. Odznaczenie to jest dowodem
wielkiego uznania dla ich wieloletniej pracy i dziatalnosci.
Laureaci to: prof. dr hab. Andrzej Kutakowski, prof. dr hab.
Stanistaw Gozdz, prof. dr hab. Bogustaw Maciejewski oraz prof.
dr hab. Marian Reinfuss.

Zrodto: www.pto.med.pl

Dolnoslaskie Centrum Onkologii jako pierwszy szpital
w Polsce uzyskato miedzynarodowa certyfikacje iPAAC
Trzyletnie przygotowania usprawnity diagnostyke i zwiek-
szyly skutecznos¢ leczenia onkologicznego pacjentow. DCO
otrzymato Certyfikat Ogdlny — jako Kompleksowe Centrum
Onkologii oraz dwa Certyfikaty Szczegétowe — dla Centrum
Leczenia Raka Jelita Grubego i Trzustki. iPAAC to inicjatywa do-
tyczaca europejskiej Sieci Kompleksowej Opieki Onkologicznej,
ktdrej podstawowym celem jest rozwiniecie innowacyjnego
podejscia do wspodtczesnych wyzwan zwalczania nowotwo-
row. Projekt taczy 44 partnerow (ministerstwa zdrowia, eks-
perckie jednostki nominowane oraz jednostki wspotpracujgce
w dziedzinie zdrowia) z 24 krajéw europejskich. Ich dziatania sa
koordynowane przez Narodowy Instytut Zdrowia Publicznego
ze Stowenii, a certyfikacjg iPAAC zajmuje sie Niemieckie Towa-
rzystwo Onkologiczne. DCO jako pierwszy osrodek w Polsce
podjeto starania o certyfikat iPAAC i przez trzy lata pracowato
nad poprawa procedur i jakosci leczenia pacjentow.

Zrodto: www.pto.med.pl

Wywiady i artykuty
Co zajmuje Swiatowa i polska onkologie w 2021 r.: do-
niesienia z kongreséw PTOK, ASCO i ESMO
Mozliwosci uzyskania lepszego rokowania chorych na no-
wotwory nalezy szukac przede wszystkim w zespotowym
postepowaniu wielospecjalistycznym — wskazuje prof. Maciej
Krzakowski. Po pierwsze, nalezy identyfikowac¢ czynniki pre-
dykcyjne korzysci terapeutycznych i wskazywac grupy chorych
z najwiekszymi szansami odpowiedzi na leczenie. Znaczenie
predykcyjne moga miec¢ czynniki genetyczne lub molekularne
oraz uwarunkowania kliniczne. Drugi kierunek polega na umie-
jetnym fgczeniu nowoczesnych metod leczenia systemowego
7 postepowaniem chirurgicznym lub radioterapig o zatozeniu
radykalnym.

Zrodto: Puls Medycyny

Narodowy Instytut Onkologii im. Marii Sktodowskiej-
-Curie - PIB Oddziat w Krakowie obchodzi 70-lecie po-
wstania

Poczatki placéweki siegajg marca 1951 r,, kiedy na mocy rozpo-
rzadzenia Rady Ministréw utworzono Instytut Onkologiczny
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im. Marii Sktodowskiej-Curie, ktérego celem byta dziatalnos¢
naukowo-badawcza. Byto to 30 lat po tym, jak Maria Sktodow-
ska-Curie otrzymata po raz drugi Nagrode Nobla w dziedzinie
chemii za odkrycie polonu i radu oraz za zbadanie metalicz-
nego radu i jego zwigzkéw chemicznych.

Zrodto: https://naukawpolsce.pap.pl/

Liderzy Zmian w Ochronie Zdrowia
Tytut Lidera Zmian otrzymato m.in. Dolnoslaskie Centrum On-
kologii we Wroctawiu za opracowanie i wdrozenie standardow
leczenia pacjentdw onkologicznych. Ministerstwo Zdrowia
pracuje nad Krajowg Siecig Onkologiczna, a wroctawskie cen-
trum brato udziat w pilotazu, ktéry miat pomodc wypracowac
rozwigzania, ktére beda stosowane w catym kraju.

Zrodto: Prawo.pl

Jak zbudowa¢ efektywny system zarzadzania jakoscia
w ochronie zdrowia - doswiadczenia polskiej onkologii
Wprowadzenie jakosci do systemu, gdzie jest jeszcze obecnie
szereg dodatkowych problemdw zwigzanych z pandemig, to
oczywiscie jest duze wyzwanie. Z drugiej strony nie mamy wyj-
$cia, musimy dbac o jakos¢ dla pacjenta, ale takze dzieki temu
bedziemy w stanie przyciaggnac¢ nowych lekarzy i pielegniarki
do pracy w Polsce. Za poprawg jakosci pracy idzie poprawa
jakosci ustugi medycznej. (...) Tylko poprzez poprawe orga-
nizacji mozemy sie odpowiednio przygotowac na racjonalne
wydatkowanie dodatkowych srodkéw, ktérych bezwzglednie
onkologia potrzebuje. Jestem za porzadkowaniem systemu,
nawet jesli poczatkowo bedzie to sprawiato pewne trudnosci.
(...) Korzysci dla pacjentéw jest bardzo duzo, wymieniajac
tylko kilka, jak szybsza mozliwos¢ umdwienia sie na wizyte,
lepsza komunikacja, krétsze terminy oczekiwania na wyniki
badan, rosngca doktadnosc w realizacji diagnostyki — np. dzieki
wprowadzeniu checklist z badaniami, ktére koniecznie musza
by¢ wykonane przed podjeciem decyzji terapeutycznej. Jakos¢
wymaga statego monitorowania, nowoczesnych technologii,
caty czas trzeba szkoli¢ sie i poprawiac.

Zrodto: medicalpress.pl

Konferencje i wydarzenia z udziatem czionkow
Zarzadu Gtéwnego PTO
W dniach 2-4.09.2021 odbyt sie w Poznaniu XXVII Zjazd
Polskiego Towarzystwa Chirurgii Onkologicznej, w ktérym
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udziat wzieli cztonkowie Zarzadu Gtéwnego PTO. Pod-
czas ceremonii otwarcia gtos zabrat Przewodniczacy PTO,
dr hab. Adam Maciejczyk.

W dniach 7-9.09.2021 miato miejsce Forum Ochrony
Zdrowia w ramach XXX Forum Ekonomicznego w Kar-
paczu. W panelu Onkologia — profilaktyka, diagnostyka,
terapia wziat udziat Przewodniczacy PTO, dr hab. Adam
Maciejczyk. Podkreslit, ze najwiekszym wyzwaniem jest
zapewnienie pacjentom dostepu do dobrej jakosciowo
opieki onkologicznej.

17.09.2021 European Academy of Clinical Leadership zor-
ganizowata webinar Clinical Leadership in Europe. Wzieli
w nim udziat cztonkowie Zarzadu Gtéwnego PTO.
22.09.2021 odbyta sie ogdlnopolska konferencja Zmiany
w Ochronie Zdrowia Transformacja systemu — jakos¢ i bez-
pieczenstwo zorganizowana przez Wolters Kluwer Polska
oraz Instytut Zarzgdzania w Ochronie Zdrowia Uczelni
tazarskiego. W dyskusji o transformacji w kierunku value
based healthcare (VBHC) wziat udziat Przewodniczacy PTO,
dr hab. Adam Maciejczyk.

9.10.2021 odbyta sie konferencja Warsaw Skin Cancer. Prze-
wodniczacym Komitetu Naukowego i Organizacyjnego byt
prof. dr hab. n. med. Piotr Rutkowski.

18.10.2021 r. odbyto sie XVII Forum Rynku Zdrowia, w ra-
mach ktérego zorganizowano panel Onkologia - sie¢ pro-
blemdw do rozwigzania z udziatem Przewodniczacego PTO,
dr. hab. Adama Maciejczyka.

W dniach 20-23.10.2021 miat miejsce V Kongres Onko-
logii Polskiej zorganizowany przez Polskie Towarzystwo
Onkologiczne.

25.10.2021 odbyt sie kongres Zdrowie Polakéw 2021. Wy-
ktad Reforma opieki onkologicznej - zatozenia Krajowej Sieci
Onkologicznej wygtosit Przewodniczacy PTO, dr hab. Adam
Maciejczyk.

27.10.2021 zorganizowano VII posiedzenie Komitetu
Sterujacego do spraw monitorowania programu pilota-
zowego opieki nad $wiadczeniobiorcg w ramach sieci
onkologiczne).

29.10.2021 odbyto sie pierwsze posiedzenie Krajowej Rady
ds. Onkologii z nowym Przewodniczgcym. Tematem po-
siedzenia byta Krajowa Sie¢ Onkologiczna.
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Overall survival benefit with tebentafusp in
metastatic uveal melanoma

Nathan P, Hassel J., Rutkowski P. i wsp.

N. Engl. J. Med., 2021; 385: 1196-1206

Czerniak btony naczyniowej gatki ocznej rézni sie od czerniaka
skory, charakteryzuje sie niskg czestoscig wystepowania mu-
tacji i rocznym catkowitym przezyciem okoto 50% w chorobie
rozsianej. Mato jest danych dotyczacych poprawy catkowitego
przezycia po zastosowaniu leczenia systemowego. Tebenta-
fusp jest dwuswoistym biatkiem sktadajgcym sie z receptora
limfocytéw T o zwiekszonym powinowactwie potaczonego
z przeciwciatem anty-CD3, ktére moze skierowac komorkiT na
docelowe komérki z obecnoscia glikoproteiny 100.

Metody. W otwartym badaniu lll fazy przydzielono losowo
nieleczonych wczesniej HLA-A*02:01-dodatnich chorych na
czerniaka btony naczyniowej gatki ocznej, w stosunku 2:1,
do leczenia tebentafuspem (grupa z tebentafuspem) lub do
leczenia lekiem wybranym przez badacza: pembrolizumab,
ipilimumab lub dakarbazyna (grupa kontrolna). Chorych stra-
tyfikowano w zaleznosci od stezenia dehydrogenazy mlecza-
nowej. Pierwszorzedowym punktem korncowym byt catkowity
Czas przezycia.

Wyniki. t3cznie 378 chorych zostato losowo przydzielonych
do grupy leczonej tebentafuspem (252 chorych) lub do grupy
kontrolnej (126 chorych). Udziat rocznych przezy¢ catkowitych
wynidst 73% w grupie z tebentafuspem i 59% w grupie kon-
trolnej (wspdtczynnik ryzyka zgonu 0,51; 95% przedziat ufnosci
[confidence interval — CI]: 0,37-0,71; p < 0,001) w grupie zgod-
nej z intencja leczenia. Udziat przezy¢ wolnych od progresji
byt rowniez znaczaco wyzszy w grupie z tebentafuspem niz
w grupie kontrolnej (31% vs. 19% w 6. miesigcu; wspotczynnik
ryzyka progresji choroby lub zgonu 0,73; 95% Cl: 0,58-0,94; p
=0,01). Najczestszymi dziataniami niepozadanymizwigzanymi
zleczeniem w grupie z tebentafuspem byty zdarzenia zalezne
od cytokin (z powodu aktywacji komorek T) i skdrne dziatania
niepozadane (zwigzane z obecnoscia glikoproteiny 100 na
melanocytach), w tym wysypka (83%), gorgczka (76%), Swiagd
(69%). Czestosc i ciezkos¢ wymienionych dziatan niepozada-
nych spadata po pierwszych trzech lub czterech dawkach
leku i rzadko prowadzity one do zaprzestania podawania leku
(2%). Nie zaobserwowano zgondw zwigzanych z leczeniem.
Whioski. Leczenie tebentafuspem wigzato sie z dtuzszym cza-
sem catkowitego przezycia u uprzednio nieleczonych chorych
na czerniaka btony naczyniowej gatki ocznej w poréwnaniu
z chorymi z grupy kontrolnej.
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Teclistamab, a B-cell maturation antigen x CD3
bispecific antibody, in patients with relapsed
or refractory multiple myeloma (MajesTEC-1):
a multicentre, open-label, single-arm, phase 1
study

Usmani S., Garfall A., van de Donk N. i wsp.

Lancet, 2021; 398: 665-674

Potrzebne jest nowoczesne leczenie nawrotowego i opornego
szpiczaka plazmocytowego, a antygen dojrzewania komorek
B (BCMA) jest dobrze poznanym puntem uchwytu leczenia
celowanego. Teklistamab jest podwdjnie swoistym przeciw-
ciatem, ktére wigze BCMA i CD3, aby nakierowa¢ komorki T
na komorki szpiczaka plazmocytowego. Celem badania Ma-
jesTEC-1 byta ocena bezpieczenstwa, tolerancji i skutecznosci
teklistamabu u chorych na nawrotowego i opornego szpiczaka
plazmocytowego.

Metody. Do otwartego jednoramiennego badania | fazy
wigczano chorych na nawrotowego lub opornego szpiczaka
plazmocytowego lub chorych, ktérzy nie tolerowali dostep-
nego leczenia. Teklistamab byt podawany dozylnie (zakres
0,3-19,2 pg/kg [co 2 tygodnie] lub 19,2-720 pg/kg [co ty-
dzier]) albo podskérnie (zakres 80—3000 pg/kg [co tydzien])
ze zwiekszaniem dawki do 38,4 pg/kg lub do wyzszych dawek.
Pierwszorzedowym punktem korcowym byto okreslenie od-
powiedniej dawki do badania Il fazy i ocena bezpieczenstwa
oraz tolerancji leczenia teklistamabem. Bezpieczeristwo oce-
niono u wszystkich chorych, ktorzy otrzymali przynajmniej
jedng dawke teklistamabu. Skuteczno$¢ poddano ocenie
u chorych, w przypadku ktérych mozliwa byta ocena odpo-
wiedzi (np. u chorych, ktérzy otrzymali przynajmniej jedna
dawke teklistamabu i u ktérych przeprowadzono przynajmniej
jedng ocene odpowiedzi po leczeniu).

Wyniki. Od 8 czerwca 2017 roku do 29 marca 2021 roku spo-
$rod 219 chorych poddanych badaniom przesiewowym 157
zostato wigczonych do badania (Srednia liczba linii leczenia
wynosita 6) i otrzymato przynajmniej jedng dawke teklista-
mabu (dozylnie n = 84; podskérnie n = 73). Dawke zalecang
do badania Il fazy: 1500 pg/kg podskornie raz w tygodniu, po
dawkach wzrastajacych 60 pg/kg i 300 pg/kg, otrzymato 40
chorych (mediana obserwacji 6,1 miesiaca, IOR 3,6—8,2). Nie
zaobserwowano toksycznosci ograniczajacej dawke do bada-
nia Il fazy. Wsréd 40 chorych, ktérzy przyjeli dawke zalecang
do badania Il fazy, najczestszym dziataniem niepozadanym
byt zespdt uwalniania cytokin (28 chorych [70%], wszyscy
w stopniu 1. lub 2.) i neutropenia (26 [65%)], w tym 16 [40%]
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w stopniu 3. lub 4.). Udziat odpowiedzi u chorych, u ktérych
mozna byto oceni¢ odpowied? leczonych dawka zalecana do
badania Il fazy (n = 40) wynidst 65% (95% Cl: 48—79); u 58%
chorych uzyskano co najmniej bardzo dobrg czesciowa odpo-
wiedz. Mediana czasu trwania odpowiedzi dla dawki zalecanej
do badania Il fazy nie zostata osiggnieta. Po obserwacji, ktérej
mediana wyniosta 7,1 miesigca (IQR 5,1-9,1) 22 sposréd 26
chorych (85%) zyto i kontynuowano leczenie. Przy dawce
zalecanej do badania Il fazy ekspozycja na teklistamab utrzy-
mywata sie powyzej docelowych stezer oraz obserwowano
stafg aktywacje limfocytéw T.

Whioski. Teklistamab jest nowoczesnym lekiem, ktéry moze
by¢ stosowany u chorych na nawrotowego i opornego szpi-
czaka plazmocytowego. W dawce zalecanej do badania Il fazy
wykazywat obiecujgca skutecznos¢, z trwatymi odpowiedziami,
ktdre pogtebiaty sie z czasem, oraz byt dobrze tolerowany, co
uzasadnia dalsze badania kliniczne z tym lekiem.

Pembrolizumab plus chemotherapy versus
chemotherapy alone for first-line treatment of
advanced oesophageal cancer (KEYNOTE-590):
arandomised, placebo-controlled, phase 3 study
Sun J, Shen L., MD, Shah M. i wsp.

Lancet, 2021; 398: 759-771

Pierwsza linia leczenia zaawansowanego raka przetyku jest
aktualnie ograniczona do chemioterapii zawierajgcej fluoropi-
rymidyne z pochodnymi platyny. Oceniono aktywnos$¢ prze-
ciwnowotworowg pembrolizumabu z chemioterapig, porow-
nujac to pofaczenie z wytgczng chemioterapig w pierwszej
linii leczenia zaawansowanego raka przetyku lub potaczenia
przetykowo-zotadkowego typu 1. wedtug klasyfikacji Siewerta.
Metody. W 168 osrodkach medycznych w 26 krajach prze-
prowadzono podwdjnie zaslepione badanie Ill fazy z grupa
kontrolng z uzyciem placebo. Uprzednio nieleczonych chorych
(powyzej 18. r.z) na potwierdzonego histopatologicznie lub
cytologicznie, miejscowo zaawansowanego, nieoperacyjnego
lub rozsianego raka przetyku lub potaczenia przetykowo-zo-
fadkowego typu 1. wedtug klasyfikacji Siewerta (niezaleznie
od ekspresji PD-L1), z mierzalng chorobg wedtug kryteriow
RECIST 1.1, w stanie ogdlnym ocenionym za pomoca skali
ECOG jako 0-1, przydzielano losowo w stosunku 1:1 do le-
czenia pembrolizumabem (w dawce 200 mg) lub placebo,
w potaczeniu z chemioterapia (5-fluorouracyl i cisplatyna),
podawanych dozylnie co 3 tygodnie, do 35 cykli. Randomiza-
cja byta stratyfikowana wedtug obszaru geograficznego, typu
histologicznego i stanu ogdlnego. Badanie byto zaslepione dla
chorych, badaczy i pozostatego personelu, réwniez w zakresie
ekspresji PD-L1. Pierwszorzedowym punktem koricowym byt
catkowity czas przezycia chorych na ptaskonabtonkowego raka
przetyku z PD-L1 combined positive score (CPS) co najmniej 10
oraz catkowity czas przezycia i czas wolny od progresji u cho-
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rych na ptaskonabtonkowego raka przetyku z PD-L1 CPS co
najmniej 10§ u wszystkich chorych przydzielonych do leczenia.
Wyniki. Od 25 lipca 2017 do 3 czerwca 2019 roku sposroéd
1020 chorych wigczonych do badania, 749 przydzielono loso-
wo do stosowania pembrolizumabu z chemioterapia (n =373
[50%]) lub do grupy otrzymujacej placebo w potaczeniun
z chemioterapig (n =376 [50%]). W pierwszej analizie (mediana
czasu obserwacji 22,6 miesigca) catkowity czas przezycia byt
dtuzszy w ramieniu z pembrolizumabem i chemioterapia w po-
réwnaniu z grupg stosujgca placebo z chemioterapia w grupie
chorych na pfaskonabtonkowego raka przetyku z PD-L1 CPS
conajmniej 10 (mediana 13,9 miesigca vs. 8,8 miesigca; wspot-
czynnik ryzyka 0,57 [95% Cl: 0,43-0,75]; p < 0,0001), w grupie
chorych na ptaskonabtonkowego raka przetyku (12,6 mie-
sigca vs. 9,8 miesiecy; 0,72 [0,60-0,88]; p = 0,0006), w grupie
zPD-L1 CPS conajmniej 10 (13,5 miesigca vs. 9,4 miesiaca; 0,62
[0,49-0,78]; p < 0,0001) i u wszystkich chorych przydzielonych
do leczenia (12,4 miesiagca vs. 9,8 miesiaca; 0,73 [0,62-0,86];
p < 0,0001). Czas wolny od progresji byt réwniez dtuzszy w ra-
mieniu leczonym pembrolizumabem i chemioterapia w grupie
chorych na ptaskonabtonkowego raka przetyku (6,3 miesigca vs.
5,8 miesiaca; 0,65 [0,54-0,78]; p <0,0001), w grupie zPD-L1 CPS
co najmniej 10 (7,5 miesigca vs. 5,5 miesiaca; 0,51 [0,41-0,65];
p < 0,0001) i uwszystkich chorych przydzielonych do leczenia
(6,3 miesiaca vs. 5,8 miesigca; 0,65 [0,55-0,76]; p < 0,0001). Dzia-
fania niepozadane zwigzane z leczeniem co najmniej 3. stopnia
zaobserwowano u 266 chorych (76%) otrzymujacych pembro-
lizumab z chemioterapia w poréwnaniu z 250 (68%) w grupie
otrzymujacej placebo z chemioterapia.

Whnioski. Dotgczenie pembrolizumabu do chemioterapii
wydtuzyto catkowity czas przezycia u chorych na wczesniej
nieleczonego, zaawansowanego, ptaskonabtonkowego raka
przetyku z PD-L1 CPS co najmniej 10 oraz catkowity czas
przezycia i czas wolny od progresji choroby u chorych na
ptaskonabtonkowego raka przetyku, w grupie z PD-L1 CPS
co najmniej 10 oraz u wszystkich chorych przydzielonych do
leczenia, niezaleznie od rozpoznania histopatologicznego,
w poréwnaniu z placebo z chemioterapia, przy akceptowal-
nym profilu bezpieczeristwa.

Dose escalation of subcutaneous epcoritamab in
patients with relapsed or refractory B-cell non-
Hodgkin lymphoma: an open-label, phase 1/2
study

Hutchings M., Mous R., Clausen M.R. i wsp.

Lancet, 2021;398: 1157-1169

Chorzy na nawrotowego lub opornego na leczenie chtoniaka
nieziarniczego z limfocytéw B maja niewiele mozliwosci lecze-
nia. Celem badania byto okreslenie bezpieczenstwa i zalecanej
dawki epkoritamabu, nowego dwuswoistego przeciwciata
skierowanego przeciwko CD3iCD20, indukujacego aktywnos¢


https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01234-4/fulltext

cytotoksyczna za posrednictwem limfocytoéw T przeciwko zto-
$liwym limfocytom B CD20+.

Metody. Do czesci badania, ktéra polegata na zwiekszaniu
dawki leku, wtgczono dorostych chorych na nawrotowego
lub opornego na leczenie chfoniaka nieziarniczego CD20+
z limfocytéw B w dziesieciu osrodkach, w czterech krajach
(Danii, Holandii, Wielkiej Brytanii i Hiszpanii). Chorzy otrzy-
mywali dawki podstawowe i posrednie, a nastepnie petne
dawki epkoritamabu podawanego podskornie w 28-dniowych
cyklach; w kazdej kolejnej grupie zwiekszano dawke podsta-
wowa, posrednig lub petng (0,0128-60 mg). Gtéwnym celem
byto okreslenie maksymalnej tolerowanej dawki i zalecanej
dawki do badania Il fazy. Oceniono réowniez bezpieczenstwo,
aktywnos¢ przeciwnowotworowa, farmakokinetyke i biomar-
kery immunologiczne.

Wyniki. Od czerwca 2018 roku do lipca 2020 roku wigczono
do badania 73 chorych, sposrod ktdrych u 68 przeprowadzono
eskalacje do petnych dawek (0,0128-60 mg) epkoritamabu
podskdrnie. Nie zaobserwowano efektéw toksycznych ogra-
niczajacych dawke i nie osiggnieto maksymalnej tolerowanej
dawki. Petna dawka 48 mg zostata uznana za zalecang do
badania Il fazy. Wszystkich 68 chorych otrzymato co najmniej
jedna dawke epkoritamabu i zostato wigczonych do analiz
bezpieczenstwa. Czestymi zdarzeniami niepozadanymi byta
goraczka (47 chorych [69%)] — gtdwnie zwigzana z zespotem
uwalniania cytokin, 40 chorych [59%)], wszystkie stopnie 1.lub
2.)iodczyny w miejscu wstrzykniecia (32 [47%)]; 31 stopien 1.).
Nie wystapity zdarzenia stopnia 3. lub wyzszego. Nie przerwano
leczenia z powodu zdarzen niepozadanych zwigzanych z le-
czeniem. Nie zanotowano zgondw zwigzanych z leczeniem.
Catkowity udziat odpowiedzi u chorych na nawrotowego lub
opornego na leczenie rozlanego chtoniaka z duzych komérek
B wynidst 68% (95% Cl: 45-86), przy czym 45% osiggneto
catkowita odpowiedz po podaniu petnych dawek 12-60 mg.
Przy dawce 48 mg catkowity udziat odpowiedzi wynidst 88%
(47-100), przy czym 38% osiggneto catkowita odpowiedz.
Udziat wszystkich odpowiedzi wsréd chorych na nawrotowego
lub opornego na leczenie chtoniaka grudkowego wynidst 90%
(55-100), przy czym u 50% uzyskano catkowita odpowiedz
przy petnych dawkach 0,76-48 mg. Epkoritamab indukowat
silne i utrzymujace sie zmniejszenie liczby limfocytéw B oraz
aktywacje i ekspansje limfocytéw T CD4+ i CD8+, przy niewiel-
kim wzroscie stezenia cytokin.

Whioski. Prowadzenie trwajacych badan Il i Il fazy dotycza-
cych zastosowania epkoritamabu podawanego podskornie
u chorych na nawrotowego lub opornego na leczenie chto-
niaka nieziariczego z limfocytéw B jest uzasadnione.

Lutetium-177-PSMA-617 for metastatic
castration-resistant prostate cancer
Sartor O., de Bono J., Chi K.N. i wsp.

N. Engl. J. Med., 2021; 385: 1091-1103

Pomimo ostatnich postepdw w leczeniu rokowanie u chorych
na rozsianego raka gruczotu krokowego opornego na kastra-
cje jest zte. W tej grupie chorych czesto stwierdza sie wysoka
ekspresje swoistego dla gruczotu krokowego antygenu btono-
wego (PSMA). Lutet-177 ("7Lu)-PSMA-617 to radioligand, ktory
dostarcza promieniowanie czastek beta do komorek z ekspresja
PSMA i otaczajacego mikrosrodowiska.

Metody. Przeprowadzono otwarte badanie lll fazy oceniajace
skutecznos¢ 77Lu-PSMA-617 u chorych na rozsianego oporne-
go na kastracje raka gruczotu krokowego, wczedniej leczonych
co najmniej jednym inhibitorem receptora androgenowego,
jednym lub dwoma schematami zawierajacymi taksany, z do-
datnim wynikiem badania PET z wykorzystaniem znakowane-
go galem PSMA (%8Ga-labeled PSMA-11). Chorych przydzielano
losowo (w stosunku 2:1) do otrzymywania '7Lu-PSMA-617
(74 GBg co 6 tygodni przez cztery do szesciu cykli) wraz ze
standardowa opieka zgodng z protokotem lub wytacznie do
standardowej opieki. Standardowa opieka objeta protokotem
wykluczata chemioterapie, immunoterapie, leczenie radem
(?”Ra) i leki eksperymentalne. Alternatywnymi pierwszorze-
dowymi punktami koricowymi byty: oparte na obrazowaniu
przezycie wolne od progresji i przezycie catkowite, dla kto-
rych wspoétczynnik ryzyka wynosit odpowiednio 0,67 i 0,73.
Kluczowymi drugorzedowymi punktami koncowymi byty:
obiektywna odpowied? na leczenie, kontrola choroby i czas
do wystapienia objawowych zdarzeri kostnych. Jako zdarzenia
niepozadane w trakcie leczenia przyjeto te, ktdre wystapity nie
pdzniej niz 30 dni po ostatniej dawce leku i przed kolejnym
leczeniem przeciwnowotworowym.

Wyniki. Od czerwca 2018 roku do potowy pazdziernika 2019
roku sposrod 1179 chorych, ktérzy wzieli udziat w badaniach
przesiewowych, 831 przydzielono losowo do leczenia. Wyjscio-
wa charakterystyka chorych byta zrbwnowazona pomiedzy
grupami. Mediana obserwacji wyniosta 20,9 miesigca. Stoso-
wanie '7Lu-PSMA-617 wraz z opiekg standardowg znaczaco
wydtuzyto czas wolny od progresji ocenianej w badaniach
obrazowych (mediana 8,7 vs. 3,4 miesiaca; wspotczynnik ryzyka
progresji lub zgonu 0,40; 99,2% przedziat ufnosci [C1]0,29-0,57;
p < 0,001) oraz catkowity czas przezycia (mediana 153 vs. 11,3
miesiecy; wspotczynnik ryzyka zgonu 0,62; 95% Cl: 0,52-0,74;
p <0,001).Wszystkie kluczowe drugorzedowe punkty koricowe
wykazaty znamienna korzys¢ z zastosowania '"’Lu-PSMA-617.
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Czestos¢ wystepowania zdarzen niepozadanych stopnia 3.
lub wyZzszego byta wyzsza w grupie leczonej '”7Lu-PSMA-617
(52,7% w poréwnaniu z 38,0% w grupie kontrolnej), ale jakos¢
zycia nie ulegta pogorszeniu.

Whioski. Dolgczenie leczenia radioligandem '/Lu-PSMA-617
do standardowej opieki wydtuzyto czas wolny od progresji
i czas catkowitego przezycia u chorych na rozsianego PSMA-
-dodatniego raka gruczotu krokowego opornego na kastracje.

MRI-targeted or standard biopsy in prostate
cancer screening

Eklund M., Jaderling F,, Discacciati A. i wsp.

N. Engl. J. Med., 2021; 385: 908-920

Nadrozpoznawalnos¢ raka gruczotu krokowego stanowi istot-
ny problem badan przesiewowych. Obrazowanie metoda rezo-
nansu magnetycznego (MRI) z celowana biopsja stara sie spro-
sta¢ temu wyzwaniu, ale wyniki zastosowania tego badania
w ramach powszechnych badan przesiewowych w kierunku
wykrycia raka gruczotu krokowego sg nieznane.

Metody. Przeprowadzono badanie populacyjne typu non-
-inferiority, do ktérego zaproszono mezczyzn w wieku 50—
74 lat z ogdlnej populacji. Mezczyzn ze stezeniem antygenu
swoistego dla gruczotu krokowego (prostate-specific antigen
—PSA) 3 ng/mllub wyzszym przydzielano losowo, w stosunku
2:3, do wykonania standardowej biopsji (grupa biopsji stan-
dardowej) lub do wykonania MRI z celowang i standardowa
biopsja, jesli wyniki MRI sugerowaty obecnos¢ raka gruczotu
krokowego (grupa biopsji eksperymentalnej). Pierwszorze-
dowym punktem koncowym byt udziat mezczyzn, u ktérych
rozpoznano klinicznie istotnego raka (Gleason >7). Kluczowym,
drugorzedowym punktem koncowym byto wykrycie klinicznie
nieistotnych nowotwordw (6 punktow w skali Gleasona).
Wyniki. Sposrod 12 750 wigczonych do badania mezczyzn,
1532 zakwalifikowano do biopsji (stezenie PSA 3 ng/ml lub
wiecej), w tym 603 przydzielono do biopsji standardowej,
a 929 do biopsji eksperymentalnej. Klinicznie istotny nowotwor
rozpoznano u 192 mezczyzn (21%) w grupie biopsji ekspery-
mentalnej w poréwnaniu z 106 mezczyznami (18%) w gru-
pie z biopsjg standardowa (95% przedziat ufnosci [Cl]: —=1-7;
p < 0,001 dla non-inferiority). Odsetek nowotwordw klinicznie
nieistotnych byt mniejszy w grupie, w ktérej wykonywano
biopsje eksperymentalng niz w grupie z biopsja standardowg
(4% [41 mezczyzn] vs. 12% [73 mezczyzn]; réznica -8 punktow
procentowych; 95% Cl: od =11 do -5).

Whioski. Obrazowanie metoda rezonansu magnetycznego
z celowang i standardowa biopsjg u mezczyzn z podejrzeniem
raka gruczotu krokowego w badaniu MRI nie jest gorszg me-
todg diagnostyczng w poréwnaniu ze standardowg biopsjg
(zarowno pod wzgledem wykrywania istotnego klinicznie
nowotworuy, jak i mniejszej wykrywalnosci klinicznie nieistot-
nego raka).
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Adjuvant atezolizumab after adjuvant
chemotherapy in resected stage IB-1lIA
non-small-cell lung cancer (IMpower010):
arandomised, multicentre, open-label, phase 3
trial

Felip E., Altorki N., Zhou C. i wsp.

Lancet, 2021;398: 1344-1357

Nowe strategie leczenia uzupetniajgcego doszczetny zabieg
operacyjny u chorych na wczesnego niedrobnokomaérkowego
raka ptuca (NSCLC) mogg sie wigzac z poprawg wynikéw. Po-
rownano uzupetniajace leczenie atezolizumabem z najlepsza
opieka podtrzymujaca u chorych po uzupetniajacej chemio-
terapii z zastosowaniem pochodnych platyny.

Metody. Wieloosrodkowe otwarte badanie Ill fazy IMpo-
wer010 przeprowadzono w 227 osrodkach w 22 krajach. Do
badania wiaczano chorych na NSCLC, powyzej 18.1z, w stopniu
zaawansowania IB (guzy powyzej 4 cm) - IlIA wedtug Union
Internationale Contre le Cancer i American Joint Committee
on Cancer (7 edycja), po doszczetnym zabiegu operacyjnym.
Chorych przydzielono losowo (1:1) do uzupetniajgcego lecze-
nia atezolizumabem (1200 mg co 21 dni, do 16 cykli albo do
jednego roku leczenia) lub do najlepszej opieki podtrzymu-
jacej (obserwacja i regularne obrazowanie w celu wykrycia
nawrotu choroby) po uzupetniajacej chemioterapii (1-4 cykli).
Pierwszorzedowym punktem koricowym byto przezycie wol-
ne od choroby u chorych z ekspresjg PD-L1 co najmniej 1%,
u wszystkich chorych w stopniu zaawansowania II-lllA oraz
w grupie zgodnej z intencjg leczenia (stopien zaawansowa-
nia IB-IIIA). Bezpieczenstwo oceniono u wszystkich chorych
losowo przydzielonych do leczenia atezolizumabem lub do
najlepszej opieki podtrzymujacej.

Wyniki. Od 7 pazdziernika 2015 roku do 19 wrzesnia 2018
roku 1280 chorych po doszczetnym zabiegu operacyjnym
wigczono do badania. Sposrod 1269 chorych, ktorzy przeszli
uzupetniajacg chemioterapie, 1005 przydzielono losowo do
leczenia atezolizumabem (n = 507) lub do najlepszej opieki
podtrzymujacej (n = 498); 495 chorych z obu grup poddano
leczeniu. Po medianie obserwacji 32,2 miesigca (IQR 27,4-38,3)
leczenie atezolizumabem wydtuzyto czas wolny od choroby
w grupie chorych w stopniu zaawansowania lI-IlIA w po-
rébwnaniu z najlepsza opieka podtrzymujaca, zaréwno wsrdd
chorych w stopniu zaawansowania ll-IlIA z ekspresjg PD-L1 co
najmniej 1% (hazard wzgledny [hazard ratio — HR] 0,66; 95%
C1:0,50-0,88; p = 0,0039), jak i u wszystkich chorych w stopniu
zaawansowania II-IlIA (0,79; 0,64-0,96; p = 0,020). W grupie
zgodnejzintencja leczenia, HR przezycia wolnego od choroby
wyniést 0,81 (0,67-0,99; p = 0,040). Dziatania niepozadane
zwigzane z leczeniem atezolizumabem w stopniu 3.1 4. zaob-
serwowano u 53 sposréd 495 chorych (11%), a w stopniu 5.
u 4 chorych (1%).

Whioski. W badaniu IMpower010 atezolizumab podawany po
uzupetniajacej chemioterapii wydtuzyt czas wolny od choroby
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u chorych po doszczetnym usunieciu NSCLC w stopniu lI-IlIA

w poréwnaniu z najlepsza opieka podtrzymujaca, z wieksza

korzyscig u chorych z ekspresjg PD-L1 co najmniej 1%, bez

zadnych nowych obserwacji w zakresie dziatan niepozada-

nych. Atezolizumab po uzupetniajgcej chemioterapii stanowi

korzystng mozliwo$c leczenia u chorych na wczesnego NSCLC
po zabiegu operacyjnym.

Magdalena Drézka

Anna Kaczmarczyk

Anna Kowalczyk

Ewa Szutowicz-Zieliska
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Otwarty dostep do Biuletynu PTO Nowotwory

Szanowni Panistwo, Drodzy Czytelnicy, Cztonkowie Polskiego Towarzystwa Onkologicznego
oraz innych stowarzyszen grupujacych przedstawicieli specjalnosci onkologicznych,

z radoscig informujemy, Zze od 1 stycznia 2022 r. na stronie pisma (www.nowotwory.edu.pl) dostep
do zasobdéw polskojezycznej wersji pisma Nowotwory. Journal Of Oncology, ktére ukazuje sie
drukiem pod tytutem Nowotwory - Biuletyn Polskiego Towarzystwa Onkologicznego,
zostanie otwarty dla wszystkich. Jednoczesnie pismo nie bedzie od 2022 r. rozsytane w wersji
papierowej do cztonkéw odnosnych Towarzystw — z wyjatkiem tych oséb, ktére zdecyduija sie
dodatkowo optacic¢ wersje drukowang (poprzez wydawce).

Na internetowej stronie pisma dostepne beda wszystkie biezace oraz archiwalne artykuty w formie
gotowych do pobrania plikéw .pdf w formacie identycznym z wersjg drukowana.
Jednoczesnie nadal dostep do gtéwnego, anglojezycznego wydania pisma

Nowotwory. Journal of Oncology, pozostanie catkowicie otwarty dla wszystkich
na dotychczasowych zasadach - bez zadnych ograniczen.
Przypominamy, ze pismo Nowotwory. Journal of Oncology obecnie ma 100 punktéw
na liscie czasopism naukowych Ministerstwa Edukacji i Nauki.

Zachecamy do sktadania manuskryptéw poprzez system dostepny na naszej stronie.
Szczegodtowe wytyczne dla autoréw i wymagania dotyczace manuskryptow opisano w zakfadce
Guidelines for Authors.

Zachecamy takze do wykorzystania catkowicie otwartego dostepu do archiwum
czasopisma Nowotwory. Journal of Oncology i cytowania w Panstwa pracach
sktadanych w innych pismach odnosnych artykutow,
ktore w ostatnich latach ukazaly sie na naszych tamach.

To niezbedny warunek, aby pismo mogto dalej sie rozwijajac i dalej pig¢ sie w gdre w listach
rankingowych czasopism naukowych. To takze niezbedny warunek dofaczenia Nowotworéw do
najwiekszych miedzynarodowych repozytoriéw medycznych i bibliograficznych baz danych.

Nowotwory. Journal of Oncology - Best Original Paper Award

Przypominamy o konkursie czasopisma Nowotwory. Journal of Oncology na najlepsza prace
oryginalng opublikowana w danym roczniku. Ogtoszenie wynikdéw za 2021 r. nastgpi w pierwszym
kwartale 2022 .

Zapraszamy do skladania manuskryptéw przez nasz system elektroniczny.

Szczegdty na stronie www.nowowtwory.edu.pl
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