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Rozdzial 2. Wykaz stosowanych skrotow i oznaczen

skrot

AFP
CEA

CI
CKD-EPI

CKD
EBV
eGFR

ERA-EDTA

ESKD
HBV
HCC
HCV
HD
HHVS
HPV

IL
KDIGO

MCC
m-TOR
NSE
PD
PSA
PTLD

RAAS
RCC
RR
RRT
SCC
SIR

TNF

rozwinie¢cie w jezyku polskim

alfa- fetoproteina

antygen rakowo-zarodkowy
przedziat ufnosci

Wspotpraca epidemiologiczna w zakresie
przewlektych chorob nerek
przewlekta choroba nerek

wirus Ebsteina-Barra

szacunkowy wskaznik filtracji
klebuszkowe;j

Europejskie Stowarzyszenie nerek
Europejskiej dializ i przeszczepu
stowarzyszenia

schytkowa niewydolno$¢ nerek
wirus zapalenia watroby typu B
rak watrobowokomorkowy

wirus zapalenia watroby typu C
hemodializa

ludzki wirus opryszczki typu 8
wirus brodawczaka ludzkiego
interleukina

choroba nerek: poprawa globalnych
wynikow

rak z komorek Merkla

ssaczy cel rapamycyny

enolaza specyficzna dla neuronéw
dializa otrzewnowa

antygen specyficzny dla prostaty
potransplantacyjna choroba
limfoproliferacyjna

uktad renina-angiotensyna-aldosteron
rak nerkowokomoérkowy

ryzyko wzgledne

terapia nerkozastepcza

rak kolczystokomérkowy
standaryzowany wspotczynnik
zachorowalno$ci

czynnik martwicy nowotworow

oryginalna nazwa w jezyku angielskim

alpha-fetoprotein

carcinoembryonic antygen
confidence interval

chronic kidney disease epidemiology
collaboration)

chronic kidney disease

Epstein-Barr virus

estimated glomerular filtration rate

European Dialysis and Transplant
Association-European Renal Association

end-stage kidney disease

hepatitis B virus

hepatocellular carcinoma

hepatitis C virus

hemodialysis

human herpesvirus 8

human papillomavirus

Interleukin

kidney disease improving global outcomes

Merkel cell carcinoma

mammalian target of rapamycin
neuron-specific enolase

peritoneal dialysis

prostate-specific antygen
post-transplant lymphoproliferative
disorder
renin-angiotensin-aldosterone system
renal cell carcinoma

relative risk

renal replacement therapy
squamous cell carcinom
standardized cancer incidence

tumor necrosis factor
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Rozdzial 3. Wstep

3.1 Nowotwory u pacjentow z przewlekla choroba nerek

Nowotwory sa jedng z czgstszych przyczyn chorobowosci i $miertelnosci w krajach
wysokorozwinietych, a dodatkowym czynnikiem ryzyka wystgpienia howotworu wydaje si¢
by¢ przewlekta choroba nerek (PChN), ktéra dotyczy 5-15% populacji w tych krajach.
Pogarszajaca si¢ funkcja nerek prowadzi do gromadzenia we krwi szkodliwych produktow
przemiany azotowej i wplywa negatywnie na czynno$¢ narzadow, w tym na uktad
immunologiczny [1-12].

Ryzyko pojawienia si¢ nowotworu wzrasta z postepem PChN i szacuje si¢, ze jest
najwigksze W okresie schytkowym choroby (SNN - schytkowa niewydolnosé nerek) [13-17].
Nie dysponujemy ujednolicong statystykg swiatowg, dane pochodza z réznych regionéw, w
ktorych stosuje si¢ odmienne kryteria rozpoznawania (na podstawie badan przesiewowych lub
dopiero u pacjentow objawowych) i w ktorych istnieja dodatkowe czynniki ryzyka
zachorowania na nowotwor. Niemniej jednak, wszystkie dane informujg nas o ogolnie
wigkszym ryzyku wystepowania nowotworu, zwlaszcza w schytkowym okresie choroby,
wynoszacym (SIR - standardized cancer incidence) od 1,18 [18] do 1,42 [19] (r6znice
regionalne: Australia SIR 1,35, Dania SIR 1,6). Ryzyko to w grupie pacjentow dializowanych
> 65 roku zycia jest trzykrotnie wyzsze niz u 0s6b mtodszych i jest wyzsze przy stosowaniu
hemodializoterapii w poréownaniu z dializa otrzewnowa [20-21]. Niektére nowotwory -np
uktadu moczowego- wystepujg W tej grupie chorych znacznie czesciej niz inne [22-24]

Dane dotyczace czestosci wystgpowania nowotworéw i ich rodzajow na
poszczegolnych etapach PChN sg skape, a niektore prace opisujg sprzeczne dane [25-32]. W
trzech najwigkszych badaniach nad tym tematem pochodzacych ze Szwecji, USA i Korei
[13,25-26] wykazano, iz ryzyko wystepowania nowotworu jest réozne na réznych etapach
PChN, przy czym u os6b z obnizonym GFR jest najwyzsze W okresie schytkowym i, wydaje
si¢, wzrasta wraz z postepem choroby. W schytkowym okresie choroby nerek wzrasta ryzyko
wystgpienia niektorych nowotworéw W poréwnaniu z populacja ogolng. Ryzyko to dotyczy
glownie nowotworéw uktadu moczowego (nerka, pecherz moczowy), watroby, tarczycy,
jezyka, szyjki macicy oraz szpiczaka mnogiego i chtoniakow nieziarnicznych [18,22].
Pozostate nowotwory zwykle wystepuja z czestoscia populacyjng, przy czym opisywane sg
roznice regionalne [18-22]
3-letnie przezycie chorych z PChN bez nowotworu rézni sie¢ W zaleznosci od metody leczenia

I jest najwyzsze wsrod biorcow nerek od dawcoéw zywych, najnizsze U pacjentow
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hemodializowanych (ok 91% vs 57%) i jest nizsze niz W porownawczych grupach populacji
ogolnej pod wzgledem wieku i pitci (98%). Szacuje sie, ze przezycie 50-letniego
hemodializowanego mg¢zczyzny wynosi 7,7 lat, a mezczyzny w podobnym wieku w populacji
ogoblnej - 27,7 lat [33-34]. Jeszcze nizsze przezycie notuje si¢ wsrod pacjentow dializowanych
z nowotworem - 0soby chorujgce na nowotwor maja nieco wyzsze ryzyko zgonu i ryzyko to
wzrasta wraz z czasem dializoterapii. W jednym z badan wykazano, ze ryzyko to jest wyzsze
u pacjentow dializowanych dtuzej niz 3 lata (9 vs 6,5/1000 pacjentolat) [35]. Jednak mimo
wyzszego ryzyka zgonu z tego powodu, to i tak choroby uktadu sercowo-naczyniowego
dziesiatkujg naszych pacjentéw i wciagz sa gtowna przyczyng zgonow w tej grupie chorych (ok.
50% przypadkoéw vs 4% z powodu nowotwordw; 7 vs 38/1000 pacjentolat) [36-38].

Brak jest ujednoliconych zalecen dotyczacych badan przesiewowych w grupie pacjentow z
PChN, mimo, iz rekomendacje dotyczace wczesnego wykrywania choréb nowotworowych sa
rutynowo stosowane w populacji ogodlnej. Jedyne zalecenia w tym temacie zostaty
sprecyzowane w stosunku do pacjentow kwalifikowanych do zabiegow przeszczepienia nerki.
W kazdym przypadku przystepowania do diagnostyki, zwlaszcza wczesnych przypadkow
bezobjawowych, nalezy odpowiedzie¢ sobie na pytanie, jakie korzysci odniesie pacjent z
postawienia rozpoznania i jakie postgpowanie terapeutyczne mozna be¢dzie wdrozy¢ biorage pod
uwagg wiek, stan ogdlny pacjenta i choroby wspotistniejace. Wsrod korzysci na pewno nalezy
wzig¢ pod uwage wydtuzenie zycia i poprawe, a przynajmniej brak pogorszenia, jego jakosci.
Biorgc pod uwagg Szacowany czas przezycia takiego pacjenta, temat wcigz jest aktualny. W
rekomendacjach Amerykanskiego Towarzystwa Nefrologicznego z 2012 nie zaleca si¢
rutynowych badan przesiewowych w Kierunku nowotworu u pacjentow dializowanych, u
ktorych szacunkowy czas przezycia jest ograniczony [39]. Podstawa takich zalecen sa
opracowania populacyjne, w ktorych korzysciz badan przesiewowych (np dotyczacych
wczesnego wykrywania raka sutka czy jelita grubego) obserwowano dopiero przy
szacunkowym minimalnym okresie przezycia wynoszacym 10 lat. Innym problemem w
populacji pacjentoéw z PChN, a zwtaszcza dializowanych, sg, czesto niemiarodajne, wyniki
testow przesiewowych. nowotworowej jest niejasna [40-45].

Poza problemami chirurgicznymi, takze chemioterapia rodzi problemy - wiele programow
lekowych jest niedostepnych dla pacjentow z uposledzong funkcja nerek w okresie
przeddializacyjnym czy nawet w pierwszych stadiach PChN, a leki, ktore sa dostepne
wymagaja skorygowania dawkowania adekwatnie do GFR, co niesie ze sobg ryzyko podania
zbyt matej lub zbyt duzej dawki leku. Brak jest jednak wciaz przekonujacych danych
dotyczacych wynikow leczenia onkologicznego u chorych dializowanych. Proponowane przez
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niektorych badaczy post¢powanie w grupie pacjentoéw dializowanych miatoby dotyczy¢
wylgcznie kandydatow do transplantacji nerki oraz tych, ktorych szacunkowy czas przezycia
jest dtuzszy niz 10 lat [33]. W 2014, w grupie 7578 pacjentow rozpoczynajacych leczenie
nerkozastgpcze 11 krajach/rejonach Europy czestos¢ wystgpowania nowotworéw wahala si¢
od 5.6% w Hiszpanii (Aragonia) do 20.2% we flamandzkiej czesci Belgii. [46]. W USA z
danych the United States Renal Data System (USRDS) okoto 6% pacjentéw rozpoczynajacych
hemodializy ma aktywng chorobe nowotworowg. Publikowanych polskich aktualnych i
archiwalnych danych brak.



3.2 Nowotwory u pacjentow po transplantacji nerki

Przeszczepienie nerki jest optymalng metodg leczenia nerkozastepczego, poprawia jakos¢
zycia, wydtuza przezycie, ale niesienie ze sobg zwickszone ryzyko rozwoju nowotworow
zto§liwych. Czgsto$¢ nowotworow wzrasta 2-2,5 krotnie w stosunku do ogélnej populacji
pacjentow dobranych pod wzgledem wieku i pici. (17,26,27,31,47-49,50-55) Nowotwory
ztosliwe sg obecnie drugg co do czgstosci przyczyng zgondw u pacjentdw po transplantacji
nerki. Sa odpowiedzialne za 2-3 Krotnie wyzsza $miertelno$¢ w poréwnaniu do populacji
ogoblnej dobranej pod wzglgdem wieku i plci. (54) Najwigksze ryzyko rozwoju i $mierci w
przebiegu choroby nowotworowej obserwowane jest w populacji pacjentow po
przeszczepieniu nerki u ktorych czynnikiem sprawczym byta infekcja wirusowa na podtozu
ktérej doszto do rozwoju nowotworu. W przypadku migsaka Kaposiego czestos¢ rozwoju
wzrasta 20-krotnie, raka szyjki macicy 5-10 krotnie. (17,48). Do nowotworow, ktorych
etiologia zwigzana jest z infekcjami wirusowymi naleza: migsak Kaposiego (po zakazeniu
HHVS8), PTLD (po zakazeniu EBV); raki skory, nosogardta, migdatkow, urogenitalne, szyjki
macicy, pochwy, odbytu, sromu, penisa (po infekcji HPV), Rak watrobowokomoérkowy (po
zakazeniu HBV, HCV); rak z komoérek Merkla (po zakazeniu MCC). (27,53-55) W przypadku
nowotworow litych ryzyko uzaleznione jest od wieku i plci. W raku ptuc i jelita grubego jest
2-3 wigksze niz w populacji ogolnej dobranej pod wzglgdem wieku i pici. (17,48) W raku
piersi, gruczotu krokowego ryzyko jest podobne jak w populacji ogdlnej (17,54). Zwigkszona
sktonnos$¢ do nowotworow w populacji chorych po transplantacji nerki powoduje koniecznos$¢
wzmozonego nadzoru onkologicznego. Wymaga to wykonywania badan przesiewowych w
kierunku rozwoju nowotworu de novo a w przypadku pacjentow po przebyciu nowotworu
zto§liwego obserwacji w kierunku nawrotu choroby. Obecnie wykonywane badania
przesiewowe nie rdznig si¢ o tych ktore sg zalecane dla populacji ogolnej (56,57) W przypadku
wykrycia nowotworu zto§liwego po transplantacji nerki gltdéwne postgpowanie polega na
redukcji immunosupresji. Obiecujagce wydaje si¢ zastosowanie inhibitorow m-TOR
(syrolimus, ewerolimus), ktore 1aczg =ze sobg dziatanie przeciwodrzuceniowe i
przeciwnowotworowe wykorzystywane szczegolnie w nieczerniakowych rakach skory i
miesaku Kaposiego. (58-60) Leczenie onkologiczne w populacji pacjentdw po przeszczepieniu
nerki jest mniej skuteczne niz w populacji ogoélnej. Opieka onkologiczna nad pacjentami po
transplantacji jest coraz bardziej specjalistyczna i wymaga czgsto wspotpracy specjalistow z
réznych dziedzin: nefrologii, transplantologii, onkologii, intensywnej terapii, farmakologii,

terapii paliatywnej, a takze chirurgii i urologii.



Rozdzial 4. Oméwienie prac stanowiacych rozprawe doktorska

4.1. Cel pracy

Celem cyklu prac byta ocena czgstosci wystgpowania nowotworéw ztosliwych w populacji
pacjentow leczonych nerkozastepczo. Do tej grupy chorych zaliczamy pacjentow

hemodializowanych, leczonych dializa otrzewnowa, chorych po transplantacji nerki.

4.2. Material i metody

Przeanalizowano retrospektywnie dokumentacje¢ medyczng chorych hemodializowanych i
dializowanych otrzewnowo w Katedrze i Klinice Nefrologii, Dializoterapii i Chorob
Wewngtrznych WUM w zaleznos$ci od statutu pozostawania na liscie oczekujacych na
przeszczepienie nerki od dawcy zmartego i pacjentow po przeszczepieniu nerki pozostajacych

pod opieka Poradni Transplantacyjnej UCK w Biatymstoku.

4.3. Wyniki

Pierwsza praca miata charakter przekrojowy oceniajacy rozpowszechnienie nowotworow w
grupie 50 pacjentow hemodializowanych w Katedrze i Klinice Nefrologii, Dializoterapii i
Choréb Wewnetrznych WUM pozostajacy na liscie oczekujacych na przeszczepienie nerki od
dawcy zmartego i 300 pacjentéw po przeszczepieniu nerki pozostajacych pod opiekg Poradni
Transplantacyjnej UCK w Biatymstoku.

Obje grupy nie roznity si¢ w odniesieniu do wieku, ptci, czasu dializy, przyczyny schytkowej
niewydolnosci nerek.

Wsrod pacjentow dializowanych jedynie u trzech stwierdzono chorobe nowotworowg byty to
rak nerkowokomorkowy, rak jezyka i rak zotadka co stanowito 6% grupy badanej.

W grupie pacjentow po przeszczepieniu nerki rozwoj nowotworu wykryto u 52 osob co
stanowito 17% grupy badanej. Wsréd nowotworow dominowaty raki skory (10),
potransplantacyjna choroba limfoproliferacyjna (PTLD) (5), migsak Kaposiego (2), rak mozgu
(2), rak z komorek Merkla (2), rak ptuc (drobno i nie drobnokomoérkowy; 2), rak o nieznanym
punkcie wyjscia (2).

Pozostate 22 przypadki stanowity pojedyncze nowotwory: choroba Bowena, czerniak, rak
przetyku, rak zotadka, rak okr¢znicy, rak drog zotciowych, rak nerkowokomorkowy, nerczak

ztosliwy, rak pecherza moczowego, rak jajnika, rak jadra, rak endometrium, rak szyjki macicy,
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rak sromu, rak nosogardta, rak krtani, rak piesi, rak tarczycy, rak trzustki, miesak, biataczka,
szpiczak mnogi.

W trakcie 5 letniej obserwacji 17 sposrod chorych po przeszczepie nerki zmarto w przebiegu
choroby  nowotworowej  najczeSciej z  powodu  potransplantacyjnej  choroby
limfoproliferacyjnej ( PLTD) i migsaka Kaposiego.

Wszystkie raki skory usunigto chirurgicznie i nie wymagaty dalszego leczenia.

Celem drugiej pracy byta ocena czgstosci wystgpowania nowotworow ztosliwych U pacjentow
dializowanych w Katedrze i Klinice Nefrologii, Dializoterapii i Chorob Wewnetrznych WUM
w zaleznosci od statusu na liscie oczekujacych na przeszczepienie nerki i rodzaju dializy.
Badanie miatlo charakter przekrojowy. Przeprowadzone bylo w grupie 108 pacjentow
hemodializowanych ($rednia wieku 65 lat, 47 kobiet) i 48 pacjentow dializowanych
otrzewnowo (Srednia wieku 51 lat, 25 kobiet).

Wsrod badanej populacji 20 pacjentow znajdowato sig na liscie aktywnie oczekujacych, w tym
14 z grupy dializowanych otrzewnowo.

Pacjenci, ktorzy byli aktywni na liscie oczekujacych na nerke od dawcy zmartego i nie zostali
wymienieni, nie roznili si¢ pod wzgledem pici, sposobu przeprowadzania dializy, przyczyny
schytkowej niewydolnosci nerek, ale byli znacznie mtodsi.

Wsrod pacjentow hemodializowanych 24 miato w wywiadzie nowotwor ztosliwy, a 10 w
populacji dializowanych otrzewnowo.

Najczestsze t0: rak nerkowokomorkowy u 6, rak piersi u 5, rak ptuc u 5, rak prostaty u 3, rak
watrobowokomorkowy u 3, rak jelita grubego u 4, rak przetyku u 2, rak trzustki 1, a inne w 5.
Na liscie oczekujacych na przeszczepienie tylko 2 pacjentoéw hemodializowanych miato w

wywiadzie nowotwor ztosliwy (RCC).

W trzeciej pracy oceniano czgsto$¢ wystgpowania nowotwordéw ztosliwych w populacji
pacjentow hemodializowanych w Katedrze i Klinice Nefrologii, Dializoterapii i Chorob
Wewngtrznych WUM i biorcow przeszczepu nerki pozostajacych pod opieka Poradni
Transplantacyjnej UCK w Biatymstoku.

Badanie miato charakter przekrojowy i dotyczyto 114 pacjentow hemodializowanych w tym 7
na liscie oczekujgcych na przeszczepienie i 350 biorcow przeszczepu nerki.

Pacjenci hemodializowani i biorcy przeszczepu nerki nie réznili si¢ pod wzgledem pici, czasu

dializy, przyczyny schytkowej niewydolnosci nerek, ale byli znacznie starsi.
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Wsrod pacjentow z listy oczekujacych tylko 1 miat wywiad choroby nowotworowej, rak
zotadka. Wsérod biorcow allogenicznego przeszczepu nerki u 70 chorych rozwingt sie
nowotwor ztosliwy (tacznie 20% badanej populacji).

Wiodacym nowotworem ziosliwym byt rak skory (18 przypadkéw), nastgpnie choroba
limfoproliferacyjna (PTLD; w 10 przypadkach), rak ptuca (drobno i nie drobnokomoérkowy; 4
przypadki), rak nerkowokomoérkowy (3 przypadki), rak mézgu (glejak 3 przypadki), rak jelita
grubego (3 przypadki), migsak Kaposiego (2 przypadki), rak Merkla (2 przypadki), o
nieznanym punkcie wyjscia (2 przypadki) i inne 23 nowotwory ztosliwe u pojedynczych
pacjentow: choroba Bowena, czerniak, rak przetyku, rak zotadka, rak watrobowokomorkowy,
nerczak ztosliwy, rak pecherza moczowego, rak jajnika, rak jadra, rak endometrium, rak szyjki
macicy, rak sromu, rak nosogardta, rak krtani, rak piersi, rak tarczycy, rak trzustki, migsak,
migs$niakomiegsak gltadkokomorkowy, biataczka, szpiczak mnogi, chtoniak Burkitta.

26 pacjentow sposrod grupy biorcéw przeszczepu nerki zmarto z powodu nowotworu
ztosliwego glownie w przebiegu PLTD, migsaka Kaposiego, raka Merkla, migsaka, glejaka,
chioniak Burkitta.

Raki skory rokowaty najlepiej. Po chirurgicznym usunigciu nie wymagatly dalszego leczenia.

4.4 Podsumowanie

Nowotwory ztosliwe sg czgstym problemem w populacji chorych leczonych nerkozastepczo.
Ryzyko wystgpowania howotworu (SIR- standardized cancer incidence) jest wyzsze niz W
populacji ogdlnej i wynosi 1,18-1,42. Nowotwory ztosliwe Sg drugg co do czestosci przyczyng
zgondéw W populacji pacjentow hemodializowanych. Wszyscy chorzy w ramach kwalifikacji
do przeszczepienia nerki wymagajg przeprowadzenia badan przesiewowych w kierunku
choroby nowotworowej. W przypadku stwierdzenia w okresie przedtransplantacyjnym
nowotworu ztosliwego wymagaja 2-5 letniej obserwacji w kierunku nawrotu choroby
nowotworowej. Czas obserwacji jest uzalezniony od typu nowotworu i ryzyka jego nawrotu.
Przeszczepienie nerki jest optymalng metoda leczenie nerkozastepczego, poprawia jakosé
zycia, przedtuza przezycie, jest optacalne finansowo, ale wigze si¢ Z powaznymi powiktaniami
w tym rozwojem nowotworow ztosliwych. Przeszczepienie nerki zwigksza 3-10 krotnie ryzyko
rozwoju nowotworu ztosliwego i 2 krotnie ryzyko $mierci z powodu nowotworu w poréwnaniu
z populacjg ogdlng dobrang pod wzgledem wieku i pici. Jest drugg co do czgstosci po
chorobach sercowo- naczyniowych przyczyna $mierci chorych po przeszczepieniu nerki i

dotyczy 10% osob w okresie 10 lat po przeszczepieniu nerki.
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4.5. Whioski

Wsrod pacjentow dializowanych oczekujacych na przeszczepienie nerki na aktywnej liscie
nowotwory wystepuja znacznie rzadziej niz u chorych nie kwalifikowanych do
przeszczepienia.

Wsrod pacjentow dializowanych nowotwory wystepuja znacznie rzadziej niz u chorych po

przeszczepieniu nerki.

Najczgstszymi nowotworami po transplantacji nerki sg raki skory, o dobrym rokowaniu.
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Rozdzial 5. Publikacje stanowiace rozprawe doktorska
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ABSTRACT

Cancer in dialysis patients is a common problem and is one of the most common reasons of mordibity and mortality in developed countries. An impaired renal function leads to
the accumulation in the blood products of nitrogen transformation, which negatively affect organ function, especially the immune system. The Standardized Cancer Incidence s
higherin patients with end-stage kidney failure than in the general population and reaches 1,18-1,42. The cancer risk s three times higher in dialysis patients over age 65 years
and is more common among hemodialysis than peritoneal dialysis patients. The most common type of cancer accurring in this group of patients is urinary tract cancer which
often develops on the basis of acquired cysts and in patients previously treated with cyclophosphamide. Nonetheless, patients with kidney problems are not regularly tested
for these diseases and the only group that s screened for cancer are patients tested for kidney transplantation. Some problems in this tapic are briefly presented in this artice.

KEY WORDS: chronic kidney disease, malignancy, standardized cancer incidence, life expectancy

INTRODUCTION

Cancer is one of the most common reason of mordibity
and mortality in developed countries, and Chronic Kidney
Disease (CKD), which affects 5-15% of the population in
these countries, appears to be an additional risk factor. An
impaired renal function leads to the accumulation in the blood
products of nitrogen transformation, which negatively affect
organ function, especially the immune system and include
both immunoactivation and immunosuppression disorders.

CKD also leads to the renin-angiotensin-aldosterone
system (RAAS) activation [1,2] and endothelial disorders
[3], what can increase the risk of cancer. The uremic toxins
such as indoxyl sulfate and p-crezyl sulfate can additionally
impair DNA repairing [4-6].

The abnormal immunoactivation is multifactorial, mainly
affects monocytes, increased synthesis of proinflammatory
cytokines such as interleukin 1 (IL-1), IL-6, tumor necrosis
factor (TNF) and chemokines [7-8]. This immunoactivation
is additionally stimulated by the increased gut permeability,
intestinal dysbiosis [8-9], exogenous factors such as poten-
tial dialysis access contamination (catheters and not native
fistulas) and dialysis membranes biocompatibility [10].

The immunosuppression relates to reduced function of T
and Blymphocytes, which additional affects the accelerated
body aging [7, 9, 11-12].

EPIDEMIOLOGY

The risk of cancer increases with the CKD progression and, it s
estimated, to be the largest in the end-stage of the disease (end-
stage kidney disease — ESKD) [13-17]. We do not have stan-
dardized global statistics, data comes from different regions, in
which there are additional risk factors for cancer development.
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Nevetheless, all data inform us of a generally higher risk
of cancer in CKD patients, especially in the end-stage of the
disease, resulting in an overall standardized cancer incidence
(STR) 1.18-1.42 [19] (regional differences: Australia SIR 1,35,
Denmark SIR 1,6). The cancer risk is three times higher in
dialysis patients over age 65 years and is more common
among hemodialysis than peritoneal dialysis patients [20-
21]. Some cancer - especially urinary tract — occur in dialysis
patients much more often than others (below).

The additional risk factors in dialysis patients are:
acquired renal cysts [22], prolonged analgesic abuse (ac-
etaminophen and non-aspirin nonsteroidal antiinflam-
matory drugs: RR - relative risk — 1,28 i 1,25 respectively),
prolonged oral cyclophosphamide (>36g), HBV, HCV and
HPV infections (Table 1).

THE MOST COMMON CANCERS IN CKD
PATIENTS BEFORE DIALYSIS
Data on the incidence of cancer at particular CKD stages and
their types are scarce and some studies describe conflicting data
[25-32]. This is due to many factors, including the presence of
nonspecific early symptoms, no clear recommendations for
screening in this patient group or different age groups qualified
for studies. The three largest studies on this topic from Sweden,
USA and Korea [13,25-26] obtained the following results:
1.  the highest risk of any cancer was found in patients
with eGFR 2105 ml/min [13, 25-26];
2. the highest risk of developing colorectal and lung
cancers [13] were found in patients with eGFR 2105
‘ml/min, which may, however, result from metho-
dological errors (frequent cachexia in these patients
overestimated eGFR);
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Table 1. Additional risk factors of cancer in dialysis patients

Risk factor Type of cancer
Aquired renal cysts RCC - renal cell carcinoma
RCC

Prolonged analgesic abuse

Cancinoma of renal pelvis
Cancinoma of the bladder
Cancinoma of the ureter

Cyclophosphamide Cancinoma of the bladder
HBV, HCV HCC - hepatoceliular carcinoma
HPV Carcinoma of the cervix

Carcinoma of the tongue

Table 2. SIR in hemodialysis patients general and for some specific sites (Europe, USA, Australia/New Zealand, Denmark, Taiwan Hong-Kong) [50].

Cancer SIR (about) [33] SIR (regional differences) [50]
Kidney 4,03 2,8-12,28
Bladder 1,57 1,5-1.57
Breast 142 0,8-1,65
non-Hodgkin lymphoma 137 0,6-1,7
Lung 1,28 0,9-1,5
Liver 1,2-2
Thyrold/other endocrine 1,9-5.9
Tongue 1,2-4,21
Cervix 2,5-4
Multiple myeloma 2,5-5,2
Colorectal 1,27 0,9-1,53
Prostate 1,06 0,27-1,2
3. the cancer risk is different at different CKD stages, SURVIVAL OF PATIENTS
however, in people with reduced GFR, is the highest WITH CANCER ON DIALYSIS

in the end period and appears to increase as the
disease progresses;

4. it has been shown to increase non-melanoma skin
cancer, urinary tract, prostate, blood cancers with
eGFR decrease; the risk of breast cancer in women
has not increased;

5. therisk of developing any cancer was similar in both
sexes and the highest between 40 a 49 years old [13];

6. the lowest risk of cancer is difficult to determine
because, in the above-mentioned studies, conflicting
data were obtained (eGFR 90-104 ml/min vs 60-89
ml/min vs 45-59 ml/min respectively).

THE MOST COMMON CANCERS
IN DIALYSIS PATIENTS
The risk of developing some cancers increases in the end-
stage CKD compared to the general population. This risk
mainly concerns urinary tract cancers (kidney, bladder),
liver, thyroid, cervix, tongue as well as multiple myeloma
and non-Hodgkin lymphoma (18, 22].

Other cancers usually occur by population frequency
(regional differences are described) [18-22] (Table 2).

The 3-year survival of dialysis patients without cancer
varies depending on the treatment method: the highest
among live donor renal recipients and the lowest among
hemodialysis patients (91% vs 57%) and is lower than in
comparative population groups (98%). It is estimated that
the survival of 50 -year- old hemodialysed man is 7.7 years
and a man of a similar age in the general population - 27.7
years [33-34]. Even lower survival is recorded among dia-
lysis patients without cancer - patients with cancer have a
slightly higher mortality risk and the risk increases with the
time of dialysis. One study showed the higher cancer risk
in patients on dialysis for more than 3 years (9 vs 6,5/1000
patient-years) [35]. Despite the higher risk of death
due to cancer, cardiovascular diseases are still the main
cause of death in this patients group (about 50% vs 4%;
38 vs 7/1000 patient-years) [36-38].

THE DIAGNOSTIC AND THERAPEUTIC
PROBLEMS

As mentioned above, there are no harmonized recommen-
dations for cancer screening in CKD patients although rec-
ommendations for early detection of cancer are routinely
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Table 3. Unreliable results of screening tests (NSE - neuron-spedific enofase; SCC - squamous carcinoma cell antigen; CEA - carcinoembryonic antigen))

Tumor markers

Usefulness in diagnostics

Fecal occult blood testing

High false-positive rate

Mammography

High false-positive rate
Higher rate of microcalcifications
Higher rate of adenomas
Higher rate of dense-breast tissue

Tumor matrkers

High false-positive rate
(Ca-125 especially in peritoneal dialysis patients
NSE
scC
CEA)

used in the general population. The only recommendations
in this topic were specified for patients qualified for kidney
transplantation, In each case, starting diagnostics, espe-
cially in the early asymptomatic cases, it is necessary to
answer the question what benefits the object gained from
making the diagnosis and what treatment can be imple-
mented considering the patient’s age, general condition and
comorbidities, Among the benefits we should definitely
take into account the extension of life and improvement
its quality. Taking into account the estimated survival of
such a patient, the topic is still valid. The American Society
of Nephrology (2012) recommend against routine cancer
screening in dialysis patients, because of limited life expec-
tancy [39]. The recommendations are based on population
studies in which benefits of screening were only seen with
an estimated minimum 10-years survival time (e.g. breast
and colorectal cancers). Another problem in the CKD
population, especially in dialysis patients, are unreliable
screening tests results. This applies especially for tumor
markers, which, in most cases, are macromolecules (3400
kD-5000 kD) ineffectively removed during hemodialysis
[36-38] except AFP (alpha-fetoprotein) and PSA, whose
specificity is high. The role of other antigens in cancer
diagnosis is unclear in this patients group (Table 3) {40-
45]. Nonetheless, it is wrong to routinely neglect or refuse
cancer diagnosis in people with CKD when it is necessary
to perform tests using contrast media. Each case requires
a separate, precise discussion with the patient and make
a joint decision.

A therapy is a separate problem. In patients with im-
paired renal function many adverse outcomes of surgical
treatment of colorectal and lung cancers, e.g. the need for
re-intubation, prolonged ventilation, higher rate tissue
infection, sepsis, pneumonia and 63% higher mortality
risk in dialysis patients compared to general population
are demonstrated [46]. In addition to surgical problems,
chemotherapy is also difficult. Many drug programs are
not available to patients with impaired renal function in
predialysis period or even in the initial CKD stages. The
available medicines require dose adjustment appropriate
to eGFR, which carries the risk of giving too little or too
much drug. The influence of modern oncological thera-
pies on the kidneys is also important. It may affect both
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a deterioration their function and cause a new disease in
them. Patients on dialysis with cancer are treated essential
as well as the general population, doses of chemotherapeu-
tic agents need additional adjustment, taking into account
their removal during dialysis procedures. However, there
is still no convincing data on the oncological treatment
results in this group of patients.

CONCLUSION

Cancer significantly reduce survival in the general pop-
ulation and somewhat in the dialysis patient population,
There are more common than in the general population.
In this group of patients may occur any cancer, however,
urinary tract cancers have a significant advantage. There
is still a discussion about the screening problem in dialysis
patients. It is calculated that the expected benefit of such
costly proceedings is to extend life by a maximum of 5
days and reduce the ESKD mortality rate by 0.02 percent
[47-48]. Most of the studies in this topic, however, ended
about 10 years ago and today this data may be unreliable,
especially, mortality in the dialyzed patient group is today
reduced (2001-2016 up to 29% reduction) [49]. Each case
requires individual diagnosis and treatment. However, it
appears that studies assessing the risk, benefits and costs of
diagnostics for specific cancers are needed in large patient
group. Screening procedures proposed by some researchers
in the dialysis patients would only concern candidates for
kidney transplantation and those whose estimated survival
time is longer ten 10 year [33]. But there are no validated
scoring systems to estimate the 10-year survival of dia-
lysis patients (calculators for the general population are
available online) which would greatly facilitate diagnostic
and therapeutic decision. Although the data from years
ago showed that a 20-year-old patient with kidney cancer
and the estimated survival time of 25 years after cancer
treatment will extend the life of about 1.6 years but a
58-year-old patient by only 4-5 days, there is no current
data taking into account today's reality [50]. Screening
for urinary tract cancer rather should be done regularly
especially as the number of acquired kidney cysts increases
as the time of dialysis increases and the cysts are the risk
factor for kidney cancer. We also believe that screening in
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the remaining groups of patients with reduced glomerular
filtration in a predialysis period should be conducted as in
the general population.
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ABSTRACT

Kidney transplantation improves quality of life, prolongs survival, and is cost-effective, but
bears some serious complications including malignancy.
The aim of this study was to assess the prevalence of malignancy in dialyzed patients on the

waiting list and in kidney allograft recipients.

The cross-sectional study was conducted in 50 prevalent patients on the waiting list and 300
kidney allograft recipients. Patients who had been registered in the cadaver kidney waiting list
and kidney allograft recipients did not differ in regard to age, sex, dialysis vintage, and causes
of end-stage renal failure. In waitlisted patients, only 3 had a history of malignancy. In kidney
allograft recipients, 52 patients developed malignancy. The leading malignancy was skin
cancer with 9 cases, followed by post-transplant lymphoproliferative disorder in 5 cases,
Kaposi sarcoma in 2 cases, brain cancer in 2 cases, Merkel carcinoma in 2 cases, lung cancer
(small cell and non-small cell), unknown origin in 2 cases, and the other 22 malignancies were
in single patients (including 1 leukemia and 1 multiple myeloma). Seventeen deaths were
recorded in kidney allograft recipients with malignancy mainly in post-transplant lympho-
proliferative disorder, Kaposi sarcoma, Merkel carcinoma, sarcoma, and brain cancer.

Concluding, waitlisted patients represent a very sclected and healthier dialyzed population.
Guidelines for cancer screening in both potential transplant recipients and kidney allograft
recipients should be developed as nowadays a scarcity of data exists in this matter. Mini-
mization of immunosuppressive regimen should be considered, in particular, in high-risk

patients.

RANSPLANTATION is the optimal method for renal

replacement therapy. It improves quality of life and
prolongs survival compared with hemodialysis and perito-
neal dialysis [1,2]. Preemptive transplantation gives patients
a survival benefit compared with those who started hemo-
dialysis [3,4]. Similarly, early transplantation in a short time
after the start of dialysis gives better long-term survival
compared with transplantation after a long period of dialysis
[4-7]. Patients undergoing dialysis have 5% yearly mortality
[8]. Before transplantation, potential candidates must un-
dergo a special screening programs. It focuses on a precise
immunologic workup and the presence of a contraindication
for renal transplantation such a cardiovascular diseases,
active infections, and active and/or history of malignancy
[9]. Patients with a pretransplant malignancy require a
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cancer-free waiting time between 2 and 5 years. Duration is
dependent on the cancer type [10-12]. The length of the
waiting time depends on the type of cancer and the risk of
its recurrence. Detailed histologic and molecular subclassi-
fication, genetic markers divide cancers into different bio-
logical subtypes. It helps us to estimate the risk of
malignancy recurrence and leads to better anticancer ther-
apies [13].
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MALIGNANCY IN PRE- VS POST-TRANSPLANT PATIENTS

PATIENTS AND METHODS

The cross-sectional study was conducted in 50 patients on the
waiting list and 300 kidney allograft recipients. Basal clinical and
biochemical characteristics are presented in Table 1.

The immunosuppressive regimen in kidney transplant recipicnts
consisted of cyclosporine (100-250 ng/ml.) /tacrolimus (5-15 ng/
mL). prednisonc (5-10 mg daily), and azathioprine (100-150 mg
daily) or mycophenolate mofetil (1-2 g daily in divided doses). All of
them maintained sufficicnt and stable graft function, showed no
clinical signs of rejection, and no inflammation, Blood was drawn in
the morning when patients appeared for routine officc asscssment
after an overnight fast. Glomerular filtration rate was estimated
using the CKD-EPI (Chronic Kidney Disease Epidemiology
Collaboration) formula [14]. Hemodialysis patients underwent
regular dialysis sessions for 4 hours, 3 times per week. Biochemical
parameters were studied using standard methods in the central
laboratory. Data analyzed were based on the clinical and laboratory
parameters enclosed in the registration form for kidney trans-
plantation and from the charts in outpatient clinic.

Data given were analyzed using Statistica 13.1 software (Dell,
Round Rock, Tex, United States). Data are expressed as mean =
SDs or median (minimum, maximum values). The examination of
the distribution normality of variables was done using Shapiro-Wilk
test. Comparisons between groups were done by either t-test or
Mann-Whitney U test, as appropriate. Values of P < .05 were taken
as statistically significant.

RESULTS

Patients who had been registered in the cadaver kidney
waiting list and kidney allograft recipients did not differ in
regard to age, sex, dialysis vintage, and cause of end-stage
renal failure. The primary cause of end-stage renal failure
was hypertensive glomerulopathy followed by chronic
glomerulonephritis and diabetic nephropathy. Tn waitlisted
patients, only 3 had a history of malignancy (renal cell

Table 1. Clinical and Biochemical Data of Patients

Waiting List Tx

Age, years 52 =19 47.8 + 11.9°
Time on HD/after transplantation, 35 (6-190) 41 (10-280)

months
Hemoglobin, g/dL 11.0£13 13.8 + 2.0"
Platelet count, x10%/uL 177 £ 65 225 + 58
White blood cell count, x10%/ulL 571134 684172
Creatinine, mg/dL 8.98 =365  1.48+ 0,59°
eGFR, mL/min/1.72 m? 7.02 + 5.87 575+ 1.7¢
Calcium, mmol/L 2.24 = 0.26 2.40 + 0.19
Phosphate, mg/dL. 503 =287 3.11+0.71'
Cholesterol, mg/dL 163 + 60 190 + 59
Fasting glucose, mg/dL 02 + 18 01+26
Systolic blood pressure, mm Hg 135 +- 15 131 4+ 13
Diastolic blood pressure, mm Hg 85 =10 82+0

Data given are means + SDs, median and interquartiie ranges,
Abbreviations: eGFR, estimated glomenular filtration rate; HD, hemodialysis;
SD, dard d lon; Tx, plant reciplents,
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carcinoma, tongue carcinoma, gastric cancer) which ac-
counts for 6% of the population studied. In kidney allograft
recipients, in 52 patients, malignancy developed which ac-
counts for 17% of the population studied. The leading
malignancy was skin cancer accounting for 10 cases, fol-
lowed by post-transplant lymphoproliferative disorder
(PTLD) in 5 cases, Kaposi sarcoma in 5 cases, brain cancer
in 2 cases, Merkel carcinoma in 2 cases, lung cancer (small
cell and non-small cell) in 2 cases, unknown origin in 4
cases, and the other 22 malignancies were in single cases
(Bowen discase, melanoma, esophageal cancer, gastric
cancer, colon cancer, hepatic cholangiocarcinoma, renal cell
carcinoma, nephroblastoma, bladder cancer, ovarian cancer,
testicular cancer, endometrial cancer, cervical cancer, valvar
cancer, nasopharyngeal cancer, laryngeal cancer, breast
cancer, thyroid cancer, pancreatic cancer, sarcoma, leuke-
mia, multiple myeloma). Seventeen deaths were recorded in
kidney allograft recipients with malignancy mainly in PTLD,
Kaposi sarcoma, Merkel carcinoma, sarcoma, and brain
cancer over a 5S-year period. Skin cancer had the best
prognosis. All of the skin cancers were surgically removed
with no further treatment.

DISCUSSION

In our population, we have shown that malignancy on the
active waiting list is less common than in kidney allograft
recipients. In the cross-sectional study conducted on 285
prevalent patients on the waiting list in regard to the status
of active (n=200) vs inactive (n=85), we reported that
inactive status was due to several reasons: invalid/outdated
consultations (70%), hepatitis therapy (5%), intercurrent
illness (9%), recent cardiovascular disease (ie, recent acute
coronary syndrome with dual antiplatelet therapy) (6%),
recently diagnosed malignancy or additional diagnostic
procedures (10%) [14]. Therefore, it seems plausible that
the lower rate of malignancy in our waitlisted patients was
due to meticulous screening procedures as almost 30% of
patients had inactive/temporarily suspended status.
Toapanta-Gaibor et al [15] studied 228 patients considered
to have nonactive status on the waiting list due to incom-
plete immunologic data or temporary contraindication from
an incomplete pretransplant study (nonimmunologic) or
comorbidity. They found that in 117 patients (51.3%) with
pre-existing or onset comorbidities, cancer (17%) was the
sccond most common finding, with obesity being the most
common (30%). Nguyen et al [16] using the United States
Renal Data System to identify patients with a known cause
of end-stage renal discase (ESRD) from 1983 to 2007, re-
ported that kidney transplant recipients with renal malig-
nancy-associated ESRD had significantly longer waiting
time than those with other known causes of ESRD. They
also noticed that shorter waiting duration (less than 2 years)
was associated with better overall survival, compared with
patients who waited longer (more than 2 years) with similar
cancer-specific mortality, whereas noncancer-specific mor-
tality was worse for those who were on the waiting list
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longer. Mazzucotelli et al [17] assessed the incidence of de
novo malignancies in patients receiving kidney trans-
plantation and in dialysis patients on the waiting list for
transplantation at the same center. They found that 10%
(75 out of 735) of kidney transplant recipients developed
malignancy with 57 solid neoplasms, 13 PTLD, and 12
Kaposi sarcomas. They stressed that virus-related cancers
only occur after post-transplant immunosuppression. Mos-
coni et al [I8] retrospectively observed data of patients
enrolled on the Emilia-Romagna kidney transplant waiting
list between August 1, 2008 and December 31, 2010. They
found that 4.4% of patients got out because of de novo
diagnosed malignancy. They also pointed out the overall
prevalence of cancer in patients waiting for the first trans-
plant was 2.2% and 3.4% waiting for the second transplant
[18,19]. The overall prevalence of cancer in their region was
similar to our study. Kim et al [20] retrospectively analyzed
the medical records of waitlisted patients between 2000 and
2010 in South Korea. They realized that in diabetic and
elderly patient, less than 50% of them had undergone reg-
ular screening for malignancy or cardiovascular diseases. In
2.1% of waitlisted patients, malignancy was diagnosed.
Fischereder and Jauch [21] determined the prevalence of
malignancy in patients considered for renal transplantation.
Prevalence of cancer in potential kidney transplant re-
cipients was 9.9%, much higher than in our patients on the
waiting list. The mean time from diagnosis of the malig-
nancy was 2.2 years for waitlisted patients. Tn Poland, the
time on the active waiting list is less than 1 year. This may
explain the differences in prevalence of malignancy. Longer
wait time may increase the risk of cancer development and
diagnosis as well as the possibility of treatment with curative
intent. Végso ct al [22] analyzed incidence and character-
istics of malignancy in 2535 patients who underwent kidney
transplantation at the Transplantation Center in Budapest
between 1973 and 2007. Malignancy developed in 7.6% of
the patients with thyroid, renal, hepatic, skin, and gastric
cancers, as well as Kaposi sarcoma and lymphomas being
more common than in general population. Almost half of
the patients died during follow-up. They stressed that 20%
of the malignancies were detected within the first year.
Concluding, waitlisted patients represent a very selected
and healthier dialyzed population. As the dialyzed popula-
tion is getting older, we might consider expanding the pos-
sibility of kidney transplantation for older and sicker
population to benefit from kidney transplantation; however,
the shortage of organs makes it very difficult to implement.
As prevalence of malignancy is increasing in kidney allograft
recipients, particularly in the early period of trans-
plantation, screening as well as meticulous evaluation in this
population is of utmost importance while on the waiting list.
Guidelines for cancer screening in both potential transplant
recipients and kidney allograft recipient should be devel-
oped as nowadays there is a scarcity of data in this matter.

PYRZA, MALYSZKO, ZEBROWSKI ET AL

Minimization of immunosuppressive regimen should be
considered, in particular, in high-risk patients.
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ABSTRACT

Malignancy is the second cause of death in the dialyzed population. However, data on the preva-
lence of cancer are very scarce. Kidney transplantation improves quality of life, prolongs sur-
vival, and is cost-effective but bears some serious complications including malignancy.
Therefore, active screening for cancer is of utmost importance. The aim of this study was to
assess the prevalence of malignancy in dialyzed patients in relation to status on the on the waiting
list and type of dialysis. This cross-sectional study was conducted in 108 hemodialyzed patients
(mean age 65 years, 47 women) and 47 peritoneally dialyzed patients (mean age 51 years, 25
women). Among the population studied, 20 patients were actively waitlisted, including 14 perito-
neal dialysis patients. Patients who had been active on the cadaver kidney waiting list and not
listed did not differ in regard to sex, dialysis vintage, and causes of end-stage renal failure, but
were significantly younger. Among hemodialysis patients, 24 of them had a history of malig-
nancy and 10 in the peritoneal dialysis population. The most common were renal cell carcinoma
in 6, breast cancer in 4, lung cancer in 3, prostate cancer in 3, hepatocellular cancer in 2, colorec-
tal cancer in 2, esophageal cancer in 2, and others 14. In waitlisted patients, only 2 hemodialysis
patients had a history of malignancy. Waitlisted patients represent a very selected and healthier
dialyzed population. Malignancy has become a more common comorbidity in dialyzed patients,
which may have important clinical implication regarding therapy. Guidelines for cancer screen-
ing in potential transplant recipients should be developed, as nowadays there are scarcity of data

in this matter,

Ithough kidney transplantation is considered to be the most

optimal method for renal replacement therapy, dialysis is
still the most common treatment for patients with end-stage kid-
ney disease (ESKD). Tt has been shown that the risk of cancer
development is increased in ESKD patients, whether on dialysis
or not, when compared with the general population [ 1—5] as well
as cancer-related mortality [2,3]. Tt may also be associated with
changes in the acceptance criteria for initiating renal replacement
therapy. Before the transplantation, potential candidates must
undergo the special screening programs. Evaluation of potential
kidney transplant recipients includes the search for possible con-
traindication for engraftment such as cardiovascular disorders,
active infections/inflammation, and active and/or preexisting can-
cer [6]. Although in the last century prior malignancy was a rare

© 2022 Elsevier Inc. All rights reserved.
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finding in a kidney transplant recipient 7], now malignancy is
increasingly prevalent in the aging population of the waitlisted
population, reaching up to 9.9% (8.9]. Evaluation of patients
with prior cancer is usually performed cautiously owing to the
fact that immunosuppression may adversely affect the course of
the malignancy, and contribute to recurrence and increased mor-
bidity and mortality [ 10—14]. The aim of this study was to assess
the prevalence of malignancy in dialyzed patients in relation to
status on the waiting list.
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Table 2. Clinical and Biochemical Data of Patients in Regard to

The cross-sectional single center retrospective study was conducted in
108 prevalent hemodialyzed patients (mean age 635 years, 47 women)
and 48 peritoneally dialyzed patients (mean age 51 years, 25 women) in
one public unit at the Central Teaching Hospital. Among the population
studied, 20 patients were actively waitlisted, including 14 peritoneal
dialysis (PD) pati Hemodialysis (HD) ¢
dialysis sessions for 4 hours, 3 times per week. Biochemical parameters
were studied using 1 methods in the central laboratory. Data ana-
lyzed were based on the clinical and laboratory parameters available
during routine check-ups and enclosed in the registration form for kid-
ney transplantation. Medical records for detailed previous oncology
therapy was not in general available, therefore. on the basis on the cur-
rent files we marked positive or negative history of malignancy. In a
case of previous malignancy, we followed Polish Socicty of Transplan-
tation guidelines  (https:/p-t-t.org/index.php/lckarze/zalecenia from
4.09.2017) whether a patient is eligible to be waitlisted or asked for the
written oncology consult concerning this eligibility. Due to analysis of
the retrospective data, Ethical Committee was informed about the study.
Per the rules at the university, informed consent was waived.

Data given were analyzed using Statistica 13.2. computer software.
Data arc cxpressed as means = standard deviation or median (mini-
mum, maximum values). The examination of the distribution normality
of variables was done using the Shapiro-Wilk test. Comparisons
between groups were done by cither 7 test or Mann-Whitney test, as
appropriate. Values of P < .05 were taken as statistically significant.

RESULTS

Basal clinical and biochemical characteristics of the peritoneally
dialyzed and hemodialyzed patients are given in the Table |.
Hemodialyzed patients were older, with lower residual renal
function, higher albumin, ferritin, and lower platelet counts
when compared with peritoneally dialyzed patients. Patients
with a history of malignancy did not differ in regard to age and
basal biochemical parameters when compared with patients
without history of malignancy (Table 2). Among HD patients
24 of them had a history of malignancy and 10 in PD

Table 1. Clinical and Biochemical Data of Patients in Regard to

Dialysis Modality
PD HD

Age (y) 51£15 65+ 17
Residual renal function (mL) 1261 (0;2500) 663 (0;1500)’
Hemoglobin (g/dL) 10.82+1.29 10.56+1.33
Hematocrit (%) 31.9+39 31.8+4.0
Red blood cell count (x 10%L) 3.49 048 3.39+0.44
Platelet count (x 10%/uL) 243 £ 71 197 £ 59
White blood cell count (x 10%uL)  6.89 +1.72 7.63 +3.46
Feritin (mg/dL) 451 + 345 584 + 403"
TSAT (%) 29.8 +11.1 33.6+ 137
Albumin (g/dL) 3.73+0.52 4.08 + 0.42'
Phosphate (mmol/L) 1.85 + 0.51 1.90 £ 0.53
Urea (mg/dL) 103 + 30 125+ 35

Data given are means + standard deviation, median, and interquartile ranges.
HD, hemodialysis; PD, peritoneal dialysis; TSAT, transferrin saturation.

* P<.01.

' P<.001,

History of Malignancy
History of No History of
o' wy o' Yy
Age (y) 64+ 17 58+ 17
Residual renal function (mL) 758 (0;1500) 944 (0;2500)
underwent regular Hemoglobin (g/dL) 10.70 £ 1.57 10.68 £ 1.18
Hematocrit (%) 322+46 31.9+36
Red blood cell count (x 10%/.L) 3.46 = 0.564 3.44 1043
Ferritin (mg/dL) 457 + 399 500 + 331
Platelet count (x 10%/pL) 217+ 56 215+ 72
White blood cell count (x 10%/puL) 6.88 = 1.72 715+ 3486
TSAT (%) 28.8:=11.0 323+126
Albumin (g/dL) 3.87 +0.48 3.99 + 048
Phosphate (mmol/L) 1.97 + 0.56 1.86 + 0.50
Urea (mg/dL) 123+ 38 114+ 34

Data given are means = standard deviation, median, and interquartile ranges.
TSAT, transferrin saturation.

population. The most common were renal cell carcinoma
(RCC) in 6, breast cancer in 5, lung cancer in 5, prostate cancer
in 3, hepatocellular cancer in 3, colorectal cancer in 4, esoph-
ageal cancer in 2, pancreatic cancer in 1, and other in 5. In wai-
tlisted patients only 2 HD had a history of malignancy (RCC).

DISCUSSION

In our study we found that prior or present malignancy was
present in 22% of HD and 21% of the PD population. Active
malignancy was present in 2 HD patients (breast cancer on
hormone therapy-aromatase inhibitor) and 1 PD patient
(breast cancer on hormone therapy-aromatase inhibitor) (2%
and 2%, respectively). In the Chinese study 3.5% of the dial-
ysis patients had cancer, which is a similar finding to the
study from Australia (3.7%), the United States (3.4%), and
Europe (2.3%) [1]. About 6% of the incident hemodialyzed
subjects in the United States have malignancy as a comorbid-
ity with mortality among these patients with cancer reported
lo be 4% according to the United States Renal Data System
[15]. Any history of cancer has been shown to increase mor-
tality (hazard ratio = 1.75, 95% confidence interval [CI]
1.49-2.05 at 2 years) according to a large European cohort of
9722 incident HD patients [16]. In 2014, a total of 7578
patients initiated RRT in 11 countries/regions in Europe, and
the prevalence of malignancy ranged from 5.6% in Spain
(Aragon) to 20.2% in Dutch-speaking Belgium [17]. In the
same report it was stated that in 2014, 70.0% of the incident
patients on renal replacement therapy had at least one comor-
bidity with diabetes mellitus (a leading cause of end-stage
renal discase [ESRD] and/or comorbidity), which was the
most frequent (39.5%), followed by ischemic heart disease
(25.0%), chronic heart failure (22.3%), peripheral vascular
disease (17.7%), malignancy (16.4%), and cerebrovascular
disease (15.5%). It was also stressed in this study that the
percentage of patients with malignancy as a comorbidity at
the onset of renal replacement therapy increased between
2005 and 2014 (95% CI 1.0-2.5) mainly owing to the rise of
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patients older than 65 years of age beginning renal replace-
ment therapy relative to the general population. Moreover,
the increased prevalence of malignancy is also consistent
with the rise in incidence of malignancy in the general popu-
lation [1%]. In developed countries for many years this rise
among patients starting renal replacement therapy may also
be owing to wider acceptance criteria for initiating renal
replacement therapy.

Data from 7 European renal registries participating in the
ERA-EDTA Registry including 15,828 incident peritoneal dial-
ysis (PD) and hemodialysis (HD) patients (1998-2006) with
available comorbidity data revealed that elderly patients, nondi-
abetic patients, and those with malignancy were less likely to
receive PD. although they had decreased mortality risk on PD
[19]. Our results, however, do show a rise in the prevalence of
malignancy among PD patients. Malignancy risk in the elderly
patients over 65 years of age is 3-fold higher than in their youn-
ger counterparts and is increased in hemodialyzed relative to
peritoneally dialyzed patients [20,21]. We observed the similar
prevalence of malignancy in the HD and PD population. In
China a recent study showed that there was no significant differ-
ence for each cancer risk between 2 dialysis groups [22]. A
Korean study also found no significant difference between HD-
and PD-treated patients [5], Tn our population the most common
was RCC, followed by breast cancer and lung cancer. Urinary
tract malignances were shown to be the most prevalent in an
old, large international collaborative study [1] with prevalence
of approximately 13% to 25% of all cancers occurring in the
kidney or urinary bladder. The retrospective cohort study from
the National Health Insurance Research Database of Taiwan,
providing coverage to almost 99% of the nation's population,
showed that the risks of hepatocellular, kidney, bladder, extra
kidney/bladder urinary tract, and thyroid cancers were higher in
dialysis patients. In Hong Kong, the most common was colorec-
tal cancer (20%), followed by kidney (15.9%), lung (13.6%),
breast (8.2%) and liver (6.4%) [2]. In Korean dialyzed patients,
gastrointestinal tract cancers were the most common followed
by urinary tract cancer, lung cancer, thyroid cancer, hemato-
logic cancer, genital tract cancer, head and neck cancer, and
others. In HD (n = 63) patients, gastrointestinal tract cancer was
the most common (58.7%), followed by urinary tract cancer
(19%) and lung cancer (6.3%), with a similar pattern seen in PD
(n = 43) patients. In the Salford Kidney Study. out of 2952
patients 13.3% had a history of cancer at recruitment and the
annual rate of de novo cancers in the noncancer patients was
1.6% [23]. The most prevalent malignances were urogenital
cancers including kidney and bladder, and prostate and testicle
in males, ovary and uterus in females, accounting for 46% of all
malignances, as expected from the anatomic or physiological
roles of these organs and relationship to nephrology. Tn the
study from the same authors, 10.1% of the cohort of 1271
ESRD patients receiving dialysis between January 2012 and
December 2017 had a history of cancer (current and past) with
the annual incident rate being 1.3% [24]. Urological (bladder,
kidney and others) cancers were the leading site of cancer. In
southern Europe, Taborelli et al [25] assess the overall pattern

3

of risk for de novo malignancies among dialysis patients in the
Friuli Venezia Giulia region of northcastern Italy. They found
that elevated excess risks were observed for kidney. skin non-
melanoma, oral cavity, and Kaposi's sarcoma.

Cancers of the kidney, urinary tract, and thyroid are classi-
fied as ESRD-related malignancy because the risk is as high in
patients with ESRD (before or after dialysis) as it is after trans-
plantation [26]. In addition, the underlying disease leading to
end-stage renal failure and the development of acquired cystic
disease may also predispose to development of malignancy in
patients with ESRD [27]. RCC is more common in the setting
of acquired cystic kidney disease |[25]. The cause of the
acquired cystic disease is unclear, although oxidative stress
and exposure to uremic toxins may contribute [29]. Chronic
infections and/or inflammation of the urinary tract, as may be
seen With congenital malformations or other anatomic abnor-
malities, have been associated with uroepithelial cancers
[2#,30]. The cancers that are more common in ESKD patients
are viral-mediated cancers, such as those associated with
human papilloma and Epstein Barr Virus, viral hepatitis and
cancers associated with drugs (eg, cyclophosphamide) or tox-
ins that lead to ESKD, such as analgesics and aristolochic acid
[31.32]. There are several explanations for increased incidence
of malignancy in dialyzed patients such as ESRD-associated
immunodeficiency and nutritional abnormalities |12 36,
Interactions between immune dysfunctions owing to uremia
and ESRD with established risk factors such as ultraviolet radi-
ation, tobacco. or alcohol may also contribute (o the excess
cancer risk in CKD [37-39). Possible associations between
cancer and kidney disease were also discussed previously [40].
We also previously reported a very low prevalence of malig-
nancy in waitlisted patients relative to kidney transplant recipi-
ents [41]. Tt may be owing to the fact that patients on the
waiting list represent a very sclected and healthier dialyzed
population. This is also true when compared with prevalent
dialyzed patients, as we have shown in this study. Despite that
the population of patients requiring renal replacement therapy
is growing and ESRD is associated with an increased risk of
malignancy, data on the optimal management of ESRD
patients with cancer is limited. It should be stressed that
patients with chronic kidney disease and a previous or current his-
tory of malignancy should be assessed on a case by case basis in
planning for renal replacement therapy options, and the presence
of malignancy should not be a limitation for access to renal
replacement therapy including transplantation. In addition, with
the aging population, the decision to evaluate potential transplant
recipients with a history of malignancy and put them on the active
waiting list should be made by special agreement with an oncolo-
gist, considering granular tumor data with regard to histology and
genetic features, recurrence risks, and availability of novel ade-
quate therapeutics. This may lead the way for shorter waiting
times for patients with a tumor history than were considered in the
past, as stressed by Watschinger et al [42]. Moreover, with our
aging population of transplant candidates and transplanted
patients, malignancies pre and post kidney transplantation are
becoming increasingly important.
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Background. Kidney transplant is the preferred therapy for end-stage kidney disease; however,
it has been associated with some serious complications, including malignancy, which became the
second leading cause of death among kidney allograft recipients. The aim of this study was to
assess the prevalence of malignancy in hemodialyzed patients and in kidney transplant recipients.

Methods. A cross-sectional study was conducted in 114 prevalent hemodialyzed patients,
including 7 on the waiting list and 350 kidney allograft recipients. Hemodialyzed patients and
kidney allograft recipients did not differ in regard to sex, dialysis vintage, and cause of end-stage
renal failure, but were significantly older.

Results.  Among wait-listed patients, only 1 had a history of malignancy (gastric cancer stage
G1). Among kidney allograft recipients, in 70 patients. malignancy developed (in total 20% of the
studied population). The leading malignancy was skin cancer (18 cases), followed by post-transplant
lymphoproliferative disorder (PTLD) in 10 cases, lung cancer (small cell and non—small cell lung
cancer; 4 cases), renal cell carcinoma (3 cases), brain cancer (glioma; 3 cases), colorectal cancer (3
cases), Kaposi sarcoma (2 cases), Merkel carcinoma (2 cases), metastatic disease of unknown origin
(2 cases), and other 23 malignancies were in a single patient (including 1 leukemia and 1 multiple
mycloma). Twenty-six deaths were recorded in kidney allograft recipients with malignancy, mainly
in PTLD, Kaposi sarcoma, Merkel carcinoma, sarcoma, glioma, and melanoma.

Conclusions. Despite the lower prevalence of malignancy on hemodialyzed population, can-
cer screening in both potential transplant recipicnts and kidney allograft recipients is a prerequi-
site, because nowadays there is a scarcity of data in this area. It may be due to previous
immunosuppression, long-term dialysis vintage, immunocompromised status, and immunosup-
pressive therapy after transplant, in particular in high-risk patients.

ANCERS in patients receiving renal replacement therapy

is a common problem [I—3]. The standardized cancer
incidence is higher than in the general population and is 1.18-
1.42 [1.2]. The most common cancers occurring in this group
of patients are urinary tract cancers, which often develop on the
basis of acquired cysts [ | —3]. Nonetheless, patients are not reg-
ularly tested for these diseases, and the only group that is
screened for cancer are patients tested for kidney transplant.
Kidney transplant recipients experience up to 3—10-fold
increased risk of developing cancer and more than double the
risk of mortality due to cancer compared with the age- and sex-

© 2022 Elsevier Inc. All rights reserved.
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matched general population [4—6]. Cancer is a critically impor-
tant outcome in patients after kidney transplant [7,8]. It is the
second most common cause of death in patients after cardiovas-
cular disease and affects up to 10% of kidney transplant recipi-
ents at 10 years after kidney transplant [5,7,8]. This increased
risk of cancer in kidney transplant recipients is due to a range of
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factors, including the untoward effects of immunosuppressive
medications and oncogenic viruses [9,10]. In addition, as shown
by Kiberd et al [11]., up to 25% of cancer-related deaths
occurred after allograft failure. The aim of this study was to
assess the prevalence of malignancy in hemodialyzed patients
and in kidney transplant recipients.

MATERIALS AND METHODS

This cross-sectional study was conducted in 114 prevalent hemodialyzed
patients and 350 kidney allograft recipients. Basal clinical and biochemi-
cal characteristics are presented in Table |, The immunosuppressive regi-
men in kidney transplant recipients consisted of cyclosporine (blood
through cyclosporine levels 100-250 ng/ml.)kacrolimus (blood through
levels 5-15 ng/mL), prednisone (5-10 mg daily), and azathioprine (100-
150 mg daily) or mycophenolate mofetil (1-2 g daily in divided doses).
All of them maintained sufficient and stable graft function, showed no
clinical signs of rejection, and had no inflammation. Blood was drawn in
the momning when patients appeared for routine office assessment after an
overnight fast. Glomerular filtration rate was estimated using the Chronic
Kidney Disease Epidemiology Collaboration formula [12]. Hemodialysis
paticnts underwent regular dialysis scssions for 4 h 3 times per week.
Biochemical parameters were studied using standard methods in the cen-
tral laboratory. Data analyzed were based on the clinical and laboratory
parameters enclosed in the registration form for kidney transplant and
from the charts in the outpatient clinic.

Data were analyzed using Statistica 13.1 computer software. Data are
expressed as mean + standard deviation or median (minimum, maxi-
mum) values. The examination of the distribution normality of variables
was done using the Shapiro-Wilk test. Comparisons between groups
were done by either 7 test or Mann-Whitmey test, as appropriate. Values
of P < .05 were taken as statistically significant.

RESULTS
The primary cause of end-stage renal failure was hypertensive
glomerulopathy, followed by chronic glomerulonephritis and

Table 1. Clinical and Biochemical Data of Hemodialyzed Patients
and Kidney Transplant Recipients

Hemodialyzed Transplant

Patients Recipients
Age,y 66+ 16 48+ 12
Time on HD/after transplant, mo 36 (6-200) 41 (10-310)
Hemoglobin (g/dL) 106+ 1.4 139+ 22
Platelet count, x 10%/uL 196 + 60 231465
White blood cell count, x 10%ul  7.62 + 3.45 6.95+1.83
Creatinine, mg/dL. 9.28 + 3.52 1.51 +0.53'
eGFR, mL/min/1.72m? 6.98 + 534 56.9+ 1.8
Albumin, g/dL 4.08 +042 4.48 +0.32°
Phosphate, mg/dL 570 + 158 3.32.+0.93
Transferrin saturation, % 29.84 +11.15 26.65 + 14.65
Ferritin, mg/L 583 + 387 178 + 54
Fasting glucose, mg/dL 98 + 21 95128
Aspartate aminotransterase, UL~ 21.82 + 15.11 23.32 + 1243

Data given are mean + SD or median and interquartile range.
eGFR, estimated glomerular filtration rate; HD, hemodialysis,
* P2,05
' P<.ot.
' p<.001.
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diabetic nephropathy. Among wait-listed patients, only 1 had a
history of malignancy (gastric cancer stage G1). Among kidney
allograft recipients, malignancy developed in 70 patients (in
total, 20% of the studied population). The leading malignancy
was skin cancer (18 cases), followed by post-transplant lympho-
proliferative disorder (PTLD: 10 cases), lung cancer (small cell
and non—small cell lung cancer; 4 cases), renal cell carcinoma
(3 cases), brain cancer (glioma; 3 cases), colorectal cancer (3
cases), Kaposi sarcoma (2 cases), Merkel carcinoma (2 cases),
and metastatic disease of unknown origin (2 cases), and the
other 23 malignancies were in a single patient (Bowen disease,
melanoma, esophageal cancer, gastric cancer, hepatocellular
cancer, cholangiocarcinoma, nephroblastoma, bladder cancer,
ovarian cancer, testicular cancer, endometrial cancer, cervical
cancer, vulvar cancer, nasopharyngeal cancer, laryngeal cancer,
breast cancer, thyroid cancer, pancreatic cancer, sarcoma, leio-
myosarcoma, leukemia, multiple myeloma, Burkitt lymphoma).
Twenty-six deaths were recorded in kidney allograft recipients
with malignancy, mainly in PTLD, Kaposi sarcoma, Merkel
carcinoma, sarcoma, glioma, and Burkitt lymphoma. Skin can-
cer has the best prognosis. All of them were surgically removed
with no further treatment.

DISCUSSION

In our population, we have shown that malignancy in hemodia-
lyzed patients was less common than in kidney allograft recipi-
ents. In our prevalent kidney transplant recipients, malignancy
developed in 70 patients. De novo malignancies after kidney
transplant represent a major cause of mortality after transplant.
The general population and kidney transplant recipients had dif-
ferent tendencies for the type of cancer they had. For PTLD and
skin cancer, oncovirus (Epstein-Barr virus and human papillo-
mavirus, respectively) infections and duration and level of
immunosuppressants are known to be important [13,14], Tma-
mura et al [15]. showed that before 2000, the most frequently
detected cancer types were PTLD followed by skin cancer,
breast cancer, and renal cell carcinoma of the original kidney.
After 2001, when the immunosuppressive regimen changed
(i.e., decreasing target trough level of calcieurin inhibitors and
metabolic nucleic acid inhibitors to mycophenolate mofetil), the
most common malignancy was still PTLD, followed by breast
cancer and renal cell carcinoma of the original kidney. Frohlich
et al [16]. described the incidence of de novo malignancies in
all adult patients with complete follow-up who underwent kid-
ney transplant between 1995 and 2016 in | European center.
They found that the most common malignancy after kidney
transplant was renal cell carcinoma. followed by cancer of the
gastrointestinal tract, urinary system, respiratory system, female
reproductive system, PTLD, and hematological tumors. Tabor-
elli et al [17]. studied the impact of cancer on the risk of death
with a functioning graft of 13 245 Italian kidney transplant
recipients from 17 centers (1997-2017). They found that, over-
all, 20.5% of patients died of cancer with a functioning graft.
The most common cancers were PTLD, followed by lung,
breast, colorectal, and kidney cancers. Jeong et al [18]. studied
9915 South Korean kidney recipients who underwent allograft

28



KIDNEY TRANSPLANT RECIPIENTS

surgery between 2003 and 2016. Post-transplant malignancy
occurred in 6% of the population studied. The most common
malignancies were thyroid cancer (14.2%), followed by colo-
rectal (11.2%), kidney (10.7%), and stomach cancers (8.9%).
However, the mortality was the highest in liver cancer, followed
by lung cancer. PTLD, stomach, and colorectal cancer. Another
population-based study consisted of a total of 14 842 trans-
planted patients in the years 2002-2017 from South Korea. It
showed that malignancies occurred in 7.6% of the total kidney
transplant recipients [19]. Prostate and thyroid cancers were the
most common in males and females, respectively. Park et al
[20]. estimated de novo cancer incidence in kidney and liver
recipients in the period 2008-2015 compared with the general
population in Korea using nationwide data. They found that, in
males, renal cancer (n=41), stomach cancer (n=33), and can-
cer in the thyroid and endocrine glands (n=31) most commonly
developed and that cancer in thyroid and endocrine glands
(n=41), breast cancer (n=30), and renal cancer (n=17) were
the most common cancers that developed in females. In Taiwan,
de novo cancers were more common after transplant, such as
transitional cell carcinoma, renal cell carcinoma, and PTLD, in
kidney recipients relative to the general population [21]. In
addition, kidney transplant recipients without diabetes or hyper-
tension had higher risk of transitional cell carcinoma and renal
cell carcinoma.

In an Italian cohort, de novo malignances were diagnosed in
10% of kidney transplant recipients, with 57 solid neoplasms,
13 PTLD, and 12 Kaposi sarcomas [22]. Végso et al [23]. ana-
lyzed incidence and characteristics of malignancy in 2535
patients who underwent kidney transplant at the Transplantation
Center in Budapest between 1973 and 2007. Malignancy devel-
oped in 7.6% of the patients with thyroid, renal, hepatic, skin,
and gastric cancers, as well as Kaposi sarcoma and lymphomas
being more common than in the general population. Almost
half of the patients died during follow-up. They stressed that
20% of the malignancies were detected within the first year.
Kim et al [24]. assessed 2 473 095 participants with (n = 824
365) or without (n = 1 648 730) cancer registered in the Korean
National Health Insurance Scrvice database in relation to the
impact of malignancy on the need for renal replacement ther-
apy. They found that multiple myeloma, leukemia, lymphoma,
and kidney, ovarian, and liver cancer were most significantly
associated with an increased risk for dialysis. Budler et al [25].
showed a higher burden of cancer in the dialyzed population
than in the general population. The 5-year cumulative incidence
of any cancer was 9.48%, with kidney and bladder cancers
being the most common. Another population-based study of
kidney transplant candidates and recipients found that, for kid-
ney failure—related cancer, particularly kidney and thyroid can-
cer, the risk was higher during dialysis after kidney failure [ 26].

Because the dialyzed population is getting older with many
comorbidities/multimorbidities  [27], we might consider
expanding the possibility of kidney transplant for an older and
sicker population to benefit from kidney transplant; however,
the shortage of organs makes it very difficult to implement. As
the prevalence of malignancy is increasing in kidney allograft
recipients [25—30], particularly in the early period of transplant,
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screening in this population is of utmost importance as well as
meticulous evaluation while on a waiting list [31]. Guidelines
for cancer screening in both potential transplant recipients and
kidney allograft recipient should be developed because nowa-
days there is a scarcity of data in this area. Minimization of
immunosuppressive regimens should be considered, in particu-
lar in high-risk patients.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can be
found in the online version at doi: 10.1016/j transproceed. 2022.
01.018.
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Rozdzial 6. Streszczenie

Przeszczepienie nerki jest optymalng terapig nerkozastepcza, poprawia jakos¢ zycia, wydtuza
przezycie oraz jest koszt-efektywne, aczkolwiek takze niesie ze sobg ryzyko powiktan,
szczegllnie zwigzanych ze stosowanie leczenia immunosupresyjnego. Nowotwory sg obecnie
drugg przyczyna zgondéw po transplantacji nerki. Celem pracy byto poréwnanie czgstosci
wystepowania nowotworow u chorych dializowanych w zaleznosci od statusu aktywnego na
liscie oczekujacych oraz u pacjentdow po przeszczepieniu nerki. Pierwsza praca miata
charakter przekrojowy oceniajacy rozpowszechnienie nowotworéw w grupie 50 pacjentow
hemodializowanych pozostajacych na liscie oczekujacych na przeszczepienie nerki od dawcy
zmartego i 300 pacjentéw po przeszczepieniu nerki. W drugiej pracy oceniano czestosci
wystepowania nowotworéw ztosliwych u pacjentow dializowanych w zaleznos$ci od statusu
na liScie oczekujacych na przeszczepienie nerki i rodzaju dializy. Przeprowadzone byto w
grupie 108 pacjentow hemodializowanych ($rednia wieku 65 lat, 47 kobiet) 1 48 pacjentow
dializowanych otrzewnowo ($rednia wieku 51 lat, 25 kobiet). Wsrdd badanej populacji 20
pacjentow znajdowato si¢ na li§cie aktywnie oczekujacych, w tym 14 z grupy dializowanych
otrzewnowo. W trzeciej pracy oceniano czgstos¢ wystepowania nowotwordéw ztosliwych w
populacji 114 pacjentéw hemodializowanych i 350 biorcéw przeszczepu nerki. Na liscie
oczekujacych pojedyncze osoby miaty wywiad nowotworowy, natomiast W grupie chorych
po transplantacji nerki rozw6j nowotworow stwierdzono u 20% badanej populacji, w tym
rozpoznanie nowotworu postawiono w ostatnim roku u 10 osob. Najczestszymi nowotworami
byly raki skory, ktore miaty najlepsze rokowanie, najgorsze rokowanie byto w przypadku
PTLD. Lista oczekujacych na transplantacje nerki reprezentuje wysoko wyselekcjonowana
populacje chorych dializowanych z istotnie mniejszg wspdtchorobowoscig. Poniewaz
czgstos¢ chordb nowotworowych wzrasta po transplantacji nerki, badania przesiewowe sg
bardzo istotne w tej populacji podobnie jak zalecenia dotyczace tych badan u potencjalnych
rzeczywistych biorcow. U pacjentow wysokiego ryzyka do rozwazenia jest zmniejszenie

immunosupresji.
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Rozdzial 7. Summary

The optimal renal replacement therapy is kidney transplantation because it improves quality
of life, prolongs survival, and is cost-effective, however, it has been associated with some
serious complications, including use of immunosuppressive regimen. Malignancy became the
second leading cause of death in kidney allograft recipients.

The aim of this study was to assess the prevalence of malignancy in dialyzed patients on the
waiting list and in kidney allograft recipients

The first cross-sectional study was to assess the prevalence of malignancy in 50
hemodialyzed, prevalent patients on the waiting list and 300 kidney allograft recipients.

The second study was to assess the prevalence of malignancy in dialyzed patients in relation
to status on the on the waiting list and type of dialysis.

This cross-sectional study was conducted in 108 hemodialyzed patients (mean age 65 years,
47 women) and 48 peritoneally dialyzed patients (mean age 51 years, 25 women).

Among the population studied, 20 patients were actively waitlisted, including 14 peritoneal
dialysis patients.

The third a cross-sectional study was conducted in 114 hemodialyzed patients and 350 kidney
allograft recipients.

Among wait-listed patients, only a single patients had a history of malignancy, whereas in
grup of kidney allograft recipients, malignancy developed in total 20% of the studied
population, including 10 patients which made a diagnosis of malignancy last year.

The leading malignancy was skin cancer and it has the best prognosis, the worst prognosis
has PTLD. Waitlisted patients represent a very selected and healthier dialyzed population
with significantly less comorbidity.

As prevalence of malignancy is increasing in kidney allograft recipients, screening as well as
meticulous evaluation in this population is of utmost importance while on the waiting list.
Minimization of immunosuppressive regimen should be considered, in particular, in high-risk

patients.
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Rozdzial 10. Oswiadczenie wspélautorow

Informacja o charakterze udzialu wspoétautorow w publikacjach wraz z szacunkowym

okresleniem procentowego wktadu.

Wieliczko M, Pyrza M, Matyszko J. Cancer in dialysis patients. Wiad Lek. 2020;73(9 cz.
2):2068-2072. MNiSW-20pkt.

Imig¢ i nazwisko wspotautora Charakter udziatu Procentowy wktad
Doktorant- lek.med. Michat Analizie i interpretacji danych, 20%
Pyrza krytycznej analizie manuskryptu.

Dr med. Monika Wieliczko Koncepcja pracy, analizie i 70%

interpretacji danych, pisanie pracy,

krytyczna analiza manuskryptu

Prof. dr hab. n. med. Jolanta Analizie i interpretacji danych, 10%

Matyszko krytycznej analizie manuskryptu

Oswiadczam, ze wszyscy wspotautorzy wyrazili zgode na wykorzystanie powyzszej publikacji

w pracy doktorskiej lek. Michata Pyrzy.

39



Oswiadczenie wspélautorow

Informacja o charakterze udziatu wspoétautorow w publikacjach wraz z szacunkowym

okresleniem procentowego wktadu.

Pyrza M, Malyszko J, Zebrowski P, Wieliczko M, Matyszko J. Malignancy Prevalence in
Waitlisted Potential Kidney Transplant Recipients Is Very Low Relative to Patients After
Kidney Transplantation. Transplant Proc. 2020 Oct;52(8):2264-2267. doi:

10.1016/j.transproceed.2020.01.119. IF- 1.066; MNiSW-40pkt.

Imi¢ 1 nazwisko wspotautora

Charakter udziatu

Procentowy wktad

Malyszko

Doktorant- lek.med. Michat Koncepcja pracy, wspottworzenie 50%

Pyrza manuskryptu, poszukiwanie i
analiza piSmiennictwa.

Prof. Jacek Matyszko Analizie i interpretacji danych, 10%
krytycznej analizie manuskryptu.

Dr n. med. Pawet Zebrowski | Analizie i interpretacji danych, 10%
krytycznej analizie manuskryptu.

Dr n.med. Monika Wieliczko | Analizie i interpretacji danych, 10%
krytycznej analizie manuskryptu.

Prof. dr hab. n. med. Jolanta Koncepcja pracy, analizie i 20%

interpretacji danych, pisanie pracy,

krytyczna analiza manuskryptu

Oswiadczam, ze wszyscy wspotautorzy wyrazili zgode na wykorzystanie powyzszej publikacji

w pracy doktorskiej lek. Michata Pyrzy.
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Oswiadczenie wspélautorow

Informacja o charakterze udzialu wspotautorow w publikacjach wraz z szacunkowym

okresleniem procentowego wktadu.

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A, Stec
R, Nazarewski S, Matyszko J. Malignancy Prevalence in the Dialyzed Population and in
Waitlisted Potential Kidney Transplant Recipients. Transplant Proc. 2022 Mar 9:50041-
1345(22)00120-8. doi: 10.1016/j.transproceed.2022.01.025. Online ahead of print. IF- 1.066;

Matyszko

MNiSW-40pkt.

Imi¢ 1 nazwisko wspotautora Charakter udziatu Procentowy wktad

Doktorant- lek.med. Michat Koncepcja pracy, wspottworzenie 50%

Pyrza manuskryptu, poszukiwanie i
analiza piSmiennictwa.

Lek.med. Tomasz Glogowski | Analizie i interpretacji danych, 20%
krytycznej analizie manuskryptu.

Dr n. med. Monika Wieliczko | Analizie i interpretacji danych, 5%
krytycznej analizie manuskryptu.

Dr n.med. Pawel Zebrowski Analizie i interpretacji danych, 5%
krytycznej analizie manuskryptu.

Dr n. med. Ewa Wojtaszek Krytycznej analizie manuskryptu. 2%

Dr n. med. Aleksandra Krytycznej analizie manuskryptu. 2%

Semeniuk-Wojtas

Prof. dr hab. n. med. Rafat Krytycznej analizie manuskryptu. 2%

Stec

Prof. dr hab. n. med. Stawomir | Krytycznej analizie manuskryptu. 2%

Nazarewski

Prof. dr hab. n. med. Jolanta Koncepcja pracy, analizie i 12%

interpretacji danych, pisanie pracy,
krytyczna analiza manuskryptu

Oswiadczam, Zze wszyscy wspolautorzy wyrazili zgode na wykorzystanie powyzszej publikacji

w pracy doktorskiej lek. Michata Pyrzy.
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Oswiadczenie wspélautorow

Informacja o charakterze udzialu wspotautorow w publikacjach wraz z szacunkowym

okresleniem procentowego wktadu.

Pyrza M, Matyszko J, Glogowski T, Wieliczko M, Zebrowski P, Matyszko J. Kidney

Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed Patients.
Transplant Proc. 2022 Mar 10:5S0041-1345(22)00118-X. doi:
10.1016/j.transproceed.2022.01.018. Online ahead of print. IF- 1.066; MNiSW-40pkt.

Malyszko

Imig¢ i nazwisko wspotautora Charakter udziatu Procentowy wktad

Doktorant- lek.med. Michat Koncepcja pracy, wspottworzenie 50%

Pyrza manuskryptu, poszukiwanie i
analiza piSmiennictwa.

Prof. dr hab. n. med. Jacek Analizie i interpretacji danych, 10%

Matyszko krytycznej analizie manuskryptu.

Lek.med. Tomasz Glogowski | Analizie i interpretacji danych, 10%
krytycznej analizie manuskryptu.

Dr n. med. Monika Wieliczko | Analizie i interpretacji danych, 5%
krytycznej analizie manuskryptu.

Dr n.med. Pawel Zebrowski Analizie i interpretacji danych, 5%
krytycznej analizie manuskryptu.

Prof. dr hab. n. med. Jolanta Koncepcja pracy, analizie i 20%

interpretacji danych, pisanie pracy,

krytyczna analiza manuskryptu

Oswiadczam, ze wszyscy wspoOlautorzy wyrazili zgode na wykorzystanie powyzszej publikacji

w pracy doktorskiej lek. Michata Pyrzy.
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lek. Michat Pyrza Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Choréb Wewngtrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udziat w przygotowaniu publikacji
Wieliczko M, Pyrza M, Malyszko J Cancer in dialysis patients.
Wiadomosci Lekarskie 2020;73(9 p. 11):2068-2072.

wehodzacej w sktad rozprawy doktorskiej wynosi 20% i polegat na analizie i interpretaciji
danych, krytycznej analizie manuskryptu.
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dr n. med. Monika Wieliczko Warszawa 21.03.2022r.

Klinika Nefrologii, Dializoterapii i Chorob Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz mdj udzial w przygotowaniu publikacji:
Wieliczko M, Pyrza M, Matyszko J Cancer in dialysis patients.
Wiadomosci Lekarskie 2020;73(9 p. 11):2068-2072.

wchodzacej w sklad rozprawy doktorskiej wynosi 70% i polegat na koncepcji pracy, analizie

i interpretacji danych, pisaniu pracy, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Michata Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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Prof. dr hab. n. med. Jolanta Matyszko Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chorob Wewngtrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udzial w przygotowaniu publikacji
Wieliczko M, Pyrza M, Matyszko J Cancer in dialysis patients.
Wiadomosci Lekarskie 2020;73(9 p. 11):2068-2072.

wchodzacej w sktad rozprawy doktorskiej wynosi 10% i polegat na analizie i interpretacji
danych, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgodg na wykorzystanie przez lek. Michat Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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lek. Michat Pyrza Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Choréb Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz méj udziat w przygotowaniu publikacji
Pyrza M, Malyszko J, Zebrowski P, Wieliczko M, Malyszko J.

Malignancy Prevalence in Waitlisted Potential Kidney Transplant Recipients Is Very Low
Relative to Patients After Kidney Transplantation.

Transplantation Proceedings. 2020;52(8):2264-2267.

wehodzacej w sklad rozprawy doktorskiej wynosi 50% i polegat na koncepcji pracy,

wspottworzeniu manuskryptu, poszukiwaniu i analizie pi$miennictwa.
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Prof. dr hab. n. med. Jacek Malyszko Warszawa 21.03.2022r.
I Klinika Nefrologii i Transplantologii

Uniwersytetu Medycznego w Bialymstoku.

Oswiadczenie

Oswiadczam, iz moj udzial w przygotowaniu publikacji
Pyrza M. Malyszko J, Zebrowski P, Wieliczko M, Matyszko J.
Malignancy Prevalence in Waitlisted Potential Kidney Transplant Recipients Is Very Low Relative
to Patients After Kidney Transplantation.
Transplantation Proceedings. 2020:52(8):2264-2267.
wchodzacej w sktad rozprawy doktorskiej wynosi 10% i polegat na analizie i interpretacji danych,

krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgodg na wykorzystanie przez lek. Michat Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.

P 4 ney 4 2
transg ¥

»ﬂ; . 1/ Ys
. Choroby weWwneirzne _ua

049694
é
R,

|
}
)

47



dr n. med. Pawel Zebrowski Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chorob Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz mdj udzial w przygotowaniu publikacji:
Pyrza M, Matyszko J, Zebrowski P, Wieliczko M, Matyszko J.

Malignancy Prevalence in Waitlisted Potential Kidney Transplant Recipients Is Very Low

Relative to Patients After Kidney Transplantation.
Transplantation Proceedings. 2020;52(8):2264-2267.

wchodzacej w sklad rozprawy doktorskiej wynosi 10% i polegal na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednocze$nie wyrazam zgod¢ na wykorzystanie przez lek. Michata Pyrza publikacji w

V)

postepowaniu o nadanie stopnia doktora nauk medycznych.
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dr n. med. Monika Wieliczko Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chorob Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz méj udzial w przygotowaniu publikacji:
Pyrza M, Malyszko J, Zebrowski P, Wieliczko M, Matyszko J.

Malignancy Prevalence in Waitlisted Potential Kidney Transplant Recipients Is Very Low

Relative to Patients After Kidney Transplantation.
Transplantation Proceedings. 2020:52(8):2264-2267.

wchodzacej w sktad rozprawy doktorskiej wynosi 10% i polegal na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgod¢ na wykorzystanie przez lek. Michala Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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Prof. dr hab. n. med. Jolanta Matyszko Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Choréb Wewngtrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Os$wiadczam, iz m6j udziat w przygotowaniu publikacji
Pyrza M, Malyszko J, Zebrowski P, Wieliczko M, Matyszko J.

Malignancy Prevalence in Waitlisted Potential Kidney Transplant Recipients Is Very Low
Relative to Patients After Kidney Transplantation.

Transplantation Proceedings. 2020;52(8):2264-2267.

wchodzacej w sklad rozprawy doktorskiej wynosi 20% i polegat na koncepcji pracy, analizie

1interpretacji danych, pisaniu pracy, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgodg na wykorzystanie przez lek. Michat Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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lek. Michat Pyrza Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Choréb Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udziat w przygotowaniu publikacji

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Malyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9;S0041-1345(22)00120-8.

wehodzacej w sklad rozprawy doktorskiej wynosi 50% i polegat na koncepcji pracy,

wspottworzeniu manuskryptu, poszukiwaniu i analizie pismiennictwa.
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lek. Tomasz Glogowski Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chorob Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udziat w przygotowaniu publikacji

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9:S0041-1345(22)00120-8.

wchodzacej w sktad rozprawy doktorskiej wynosi 20% i polegat na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Michat Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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dr n. med. Monika Wieliczko Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chorob Wewngtrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udziat w przygotowaniu publikacji:

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9:S0041-1345(22)00120-8.

wchodzacej w skiad rozprawy doktorskiej wynosi 5% i polegat na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednocze$nie wyrazam zgode na wykorzystanie przez lek. Michata Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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dr n. med. Pawel Zebrowski Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chor6b Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udzial w przygotowaniu publikacji:

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9;S0041-1345(22)00120-8.

wchodzacej w sklad rozprawy doktorskiej wynosi 5% i polegat na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Michata Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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dr n. med. Ewa Wojtaszek Warszawa 21.03.2022r.

Klinika Nefrologii, Dializoterapii i Choréb Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udziat w przygotowaniu publikacji:

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9;S0041-1345(22)00120-8.

wchodzacej w sktad rozprawy doktorskiej wynosi 2% i polegal na krytycznej analizie

manuskryptu.

Jednocze$nie wyrazam zgode na wykorzystanie przez lek. Michata Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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dr n. med. Aleksandra Semeniuk-Wojtas Warszawa 21.03.2022r.
Klinika Onkologii

Warszawski Uniwersytet Medyezny

Oswiadczenie

Oswiadezam. iz moj udzial w przygotowaniu publikacji:

Pyrza M. Glogowski T, Wieliczho M. Zebrowski P, Wejtaszek I, Semeniuk-Wojtas A,

Stec R. Nazarewski S. Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.

I'ranspluntation Proceedings. 2022 Mar 9:50041-1345(22)00120-8.

wehodzgeej w sklad rozprawy doktorskicj wynosi 2% i polegal na krytycznej analizie
manuskryptu.

Jednoczesnic wyrazam zgode na wykorzystanic przez lek. Michala Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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Warszawski Uniwersytet Medyczny

Oswiadczenie

Os$wiadczam, iz mdj udzial w przygotowaniu publikacji:

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9:5S0041-1345(22)00120-8.

wchodzacej w skiad rozprawy doktorskiej wynosi 2% i polegat na krytycznej analizie

manuskryptu.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Michata Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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Oswiadczenie

Oswiadczam, iz mdj udziat w przygotowaniu publikacji:

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Matyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9;S0041-1345(22)00120-8.

wchodzacej w sktad rozprawy doktorskiej wynosi 2 % i polegat na krytycznej analizie

manuskryptu.

Jednoczesnie wyrazam zgode¢ na wykorzystanie przez lek. Michata Pyrza publikacji w

postepowaniu o nadanie stopnia doktora nauk medycznych.
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Prof. dr hab. n. med. Jolanta Matyszko Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Choréb Wewnetrznych

Warszawski Uniwersytet Medyczny

Os$wiadczenie

Oswiadczam, iz m6j udzial w przygotowaniu publikacji:

Pyrza M, Glogowski T, Wieliczko M, Zebrowski P, Wojtaszek E, Semeniuk-Wojtas A,
Stec R, Nazarewski S, Malyszko J.

Malignancy Prevalence in the Dialyzed Population and in Waitlisted Potential Kidney

Transplant Recipients.
Transplantation Proceedings. 2022 Mar 9;S0041-1345(22)00120-8.

wehodzacej w skiad rozprawy doktorskiej wynosi  12% i polegat na koncepcji pracy, analizie

1 interpretacji danych, pisaniu pracy, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgodg na wykorzystanie przez lek. Michata Pyrza publikacji w

post¢powaniu o nadanie stopnia doktora nauk medycznych.
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lek. Michat Pyrza Warszawa 21.03.2022r.
Klinika Nefrologii, Dializoterapii i Chor6b Wewnetrznych

Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz moj udziat w przygotowaniu publikacji
Pyrza M, Malyszko J, Glogowski T, Wieliczko M, Zebrowski P, Matyszko J.

Kidney Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed

Patients.
Transplantation Proceedings. 2022.doi:10.1016/j.transproceed.2022.01.018.

wehodzacej w sklad rozprawy doktorskiej wynosi 50% polegal na koncepcji pracy,

wspottworzeniu manuskryptu, poszukiwaniu i analizie piSmiennictwa.
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I Klinika Nefrologii i Transplantologii

Uniwersytetu Medycznego w Biatymstoku.

Oswiadczenie

Oswiadczam, iz moj udzial w przygotowaniu publikacji

Pyrza M, Matyszko J, Glogowski T, Wieliczko M, Zebrowski P. Matyszko J.

Kidney Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed Patients.
Transplantation Proceedings. 2022.doi:10.1016/j.transproceed.2022.01.018.

wchodzacej w skiad rozprawy doktorskiej wynosi 10% i polegal na analizie i interpretacji danych,

krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Michat Pyrza publikacji w postepowaniu

o nadanie stopnia doktora nauk medycznych.
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Klinika Nefrologii, Dializoterapii i Chorob Wewnetrznych
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Oswiadczenie

Oswiadczam, iz méj udziat w przygotowaniu publikacji
Pyrza M, Matyszko J, Glogowski T, Wieliczko M, Zebrowski P, Matyszko J.

Kidney Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed

Patients.
Transplantation Proceedings. 2022.doi:10.1016/j.transproceed.2022.01.018.

wchodzacej w sktad rozprawy doktorskiej wynosi 10% i polegat na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednoczes$nie wyrazam zgode na wykorzystanie przez lek. Michat Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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dr n. med. Monika Wieliczko Warszawa 21.03.2022r.
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Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz mdj udziat w przygotowaniu publikacji
Pyrza M, Malyszko J, Glogowski T, Wieliczko M, Zebrowski P, Matyszko J.

Kidney Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed

Patients.
Transplantation Proceedings. 2022.doi:10.1016/j.transproceed.2022.01.018.

wchodzacej w sklad rozprawy doktorskiej wynosi 5% i polegat na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Michat Pyrza publikacji w

i

postepowaniu o nadanie stopnia doktora nauk medycznych.

63



dr n. med. Pawel Zebrowski Warszawa 21.03.2022r.
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Warszawski Uniwersytet Medyczny

Oswiadczenie

Os$wiadczam, iz mdj udzial w przygotowaniu publikacji
Pyrza M, Matyszko J, Glogowski T, Wieliczko M, Zebrowski P, Malyszko J.

Kidney Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed

Patients.
Transplantation Proceedings. 2022.doi:10.1016/j.transproceed.2022.01.018.

wchodzacej w sktad rozprawy doktorskiej wynosi 5% i polegat na analizie i interpretacji

danych, krytycznej analizie manuskryptu.

Jednocze$nie wyrazam zgodg na wykorzystanie przez lek. Michat Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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Prof. dr hab. n. med. Jolanta Malyszko Warszawa 21.03.2022r.
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Warszawski Uniwersytet Medyczny

Oswiadczenie

Oswiadczam, iz m6j udzial w przygotowaniu publikaciji
Pyrza M, Malyszko J, Glogowski T, Wieliczko M, Zebrowski P, Matyszko J.

Kidney Transplant Recipients Have Higher Malignancy Prevalence Than Hemodialyzed

Patients.
Transplantation Proceedings. 2022.doi: 10.1016/j.transproceed.2022.01.018.

wehodzgcej w skiad rozprawy doktorskiej wynosi 20% i polegat na koncepcji pracy, analizie i
interpretacji danych, pisaniu pracy, krytycznej analizie manuskryptu.

Jednoczesnie wyrazam zgodg na wykorzystanie przez lek. Michat Pyrza publikacji w

postgpowaniu o nadanie stopnia doktora nauk medycznych.
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