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EDITORIAL

Tranzice péce o onkologické pacienty
z détského do dospélého veku

Se zvysujici se Uspésnosti lé¢by narlsta
populace vyléc¢enych détskych onko-
logickych pacientd, ktefi dosahuji do-
spélosti. Z dfive nevylécitelnych one-
mocnéni se dnes stala onemocnéni
vylécitelnd, ale ¢asto provazend chro-
nickymi, nezfidka celoZivotnimi zdra-
votnimi komplikacemi. Roéné v CR lé-
¢ime v prdméru 320 déti a adolescentl
pro nejrliznéjsi nadorova onemocnéni.
Sance na vylégeni je dnes u fady dét-
skych nadorovych diagnéz vyssi nez
90 %. V CR tak dle informaci Ustavu
zdravotnickych informaci a statistiky
Zilo k 31. 12. 2018 prfesné 9 190 lidi dia-
gnostikovanych od 1. 1. 1977 pro na-
dorové onemocnéni ve véku 0-18 let.
U 8 199 z nich byla diagnéza stanovena
pred vice nez 5 lety. LéCebné vysledky
détské onkologie se v poslednich deka-
dach strmé zlepsily, a tak 51,6 % vyléce-
nych ceskych détskych onkologickych
pacientd je dnes stale mladsich 30 let,
27,8 % je ve véku 30-40 let, 17,3 % ve
véku 40-50 let a 3,2 % je starsi 50 let.
U témér 80 % vylécenych pacientl ve
sttednim véku nalézdme néktery z neza-
doucich nasledk(l 1é¢by, u 10 % pak za-
vazné ¢i kombinované nésledky 1é¢by.
Obecné je tato vulnerabilni populace
ohrozena zvysenym vyskytem nemoci
spojenych s akcelerovanym starnutim
organizmu po intenzivni chemoterapii
a zejména radioterapii, kterou byli 1é¢eni
v détském véku ¢i v obdobi dospivani.
Znamena to mimo jiné, ze se (nejen) v CR
zvysSuje poptavka po specializovanych
ambulancich ¢i programech sdilené
péce, které se témto vylécenym pacien-
tdm budou vénovat a které musi Uzce
spolupracovat s pracovisti détské onko-
logie. Takto systém nasledné péce dobre
funguje na néarodni Urovni az do 19 let
véku pacientl. Po dosazeni dospélosti se

vsak fada vylécenych détskych pacient(
ztraci z aktivniho sledovéni center, ktera
vedla primérni onkologickou Ié¢bu. Tran-
zice péce z mediciny détského véku do
péce specialistli a praktik( pro dospélé
tak predstavuje jeden z kli¢covych bod(,
které mohou rozhodovat o kvalité na-
sledné, ze zdkona povinné dispenzérni
péce. Tato péce musi zohlednit indivi-
dualni zdravotni rizika vyplyvajici z ge-
netickych dispozic, diagnézy, lokalizace
a rozsahu onemocnéni a absolvované
léCby, ptip. vyskytu zdvaznych kompli-
kaci z |é¢by vyplyvajicich. Lé¢ebné cent-
rum by tak kazdého svého pacienta mélo
vybavit pisemnym souhrnem typu a roz-
sahu onemocnéni, absolvované [é¢by v¢.
kumulativnich davek cytostatik a detaild
0 ozafovaném poli a davkach radiotera-
pie a vy¢tem relevantnich komplikaci,
jakoz i predispozi¢nich genetickych fak-
tord. Soucasti tranzice péce by mél byt
jasny individualizovany plan néaslednych
kontrol a cilenych indikovanych vyset-
feni zaméfenych jak na screening moz-
nych sekundarnich malignit (pro celou
kohortu je celozivotni riziko kolem 3 %,
u nékterych pacientli viak dosahuje
i 15 %), tak na prevenci internich oone-
mocnéni. Mezi nimi na prvnim misté
Ize zminit kardiovaskularni onemocnéni
a nasledné i celou $kalu dalsich moznych
nezadoucich G¢inkd 1écby, které mohou
byt spojeny s velkou zatéZzi pro systém
zdravotni i socidlni péce. Patii sem napf.
endokrinopatie, poruchy fertility nebo
poruchy orgdnovych, smyslovych a ko-
gnitivnich funkci. Sou¢asny systém zdra-
votni péce neni schopen tohoto ideal-
niho cile pro viechny vylé¢ené pacienty
dosdhnout z mnoha dlvod(. Neni vy-
tvofena potiebna infrastruktura (pocty
specializovanych ambulanci, informacni
systém pro sdileni relevantnich zdravot-

nich udajl, chybi i potfebni specialisté
zaméreni na tuto novou oblast medi-
ciny), ale také nejsou vhodné nastaveny
Uhrady nasledné zdravotni péce tak, aby
byl dostate¢ny prostor se jednotlivému
vylé¢enému pacientovi vénovat pfimé-
fené dlouhou dobu a efektivné tak za-
chytit pfipadné nové zdravotni nasledky
lé¢by zavcas, kdy se daji jesté ucinné
fesit.

Narlstajici kohorta vylé¢enych dét-
skych onkologickych pacientd pfindsi
soucasnému zdravotnimu systému nové
vyzvy — jak vylécené byvalé détské on-
kologické pacienty stratifikovat dle in-
dividudlniho rizika; koho mohou dle
stanoveného planu sledovat prakticti 1é-
kafi a kdo potfebuje péci specializova-
nych ambulanci pfi onkologickych cen-
trech; jak vhodnym zplsobem pfenést
potiebné informace o rizicich a preven-
tivnich opatrenich na vylécené pacienty
samotné, a vést je k prevzeti odpovéd-
nosti za vlastni zdravi; jak bezpecné
sdilet citlivé informace mezi jednotli-
vymi poskytovateli péce a jak zménit
Uhradovy systém ve prospéch preven-
tivnich (nakonec vzdy v dlsledku lev-
néjsich) opatreni. K nalezeni dobrych
feseni je tfeba dikladné odborné inter-
disciplindrni diskuze a spoluprace s or-
ganizacemi vylécenych pacientl. Ne-
zbytnym predpokladem pro nalezeni
feSeni jsou presné epidemiologické pod-
klady a o soucasnych epidemiologic-
kych trendech v této oblasti se mimo
jiné mUzete docist v tomto cisle Klinické
onkologie.

MUDr. Tomds Kepdk

Klinika détské onkologie

LFMUaFN Brno

Ambulance ndsledné onkologické péce
FN U sv. Anny v Brné
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MINI-REVIEW

Sarkopenie u metastatického kolorektalniho

karcinomu

Sarcopenia in Metastatic Colorectal Carcinoma

BuchlerT., Hornova J.

Onkologickd klinika 1. LF UK a Thomayerova nemocnice, Praha

Souhrn

Sarkopenie je ztrata svalové hmoty (skeletal muscle mass - SMM) spojena se snizenim sva-
lové sily a/nebo fyzické vykonnosti. U pacient(i s malignitami jde o multifaktoridlni problém,
na jehoz vzniku se podili jak chronicky zanét spojeny se zhoubnymi nadory, tak starnuti, nu-
tricni deficience, inaktivita a onkologicka Ié¢ba. Metastaticky kolorektalni karcinom (metastatic
colorectal cancer - mCRC) je podobné jako jiné nddory zazivaciho traktu provazen vysokou
prevalenci sarkopenie (pfiblizné 30-60 % v dobé zahajeni l1écby 1. linie). Sarkopenie je u mCRC
objektivné méfitelnym nezavislym prognostickym faktorem a prediktorem toxicity systémové
|écby. Detekce a kvantifikace sarkopenie v bézné klinické praxi nevyzaduje zadna vysetreni
kromé u mCRC bézné vyuzivanych zobrazovacich metod. Prvni vysledky ukazuji na rdzny vliv
rezim( pouzivanych v 1é¢bé mCRC na svalovou hmotu. SMM ma tendenci se zmensovat béhem
podavani intenzivnich rezimd. Naopak béhem udrzovaci 1é¢by s nizkou intenzitou nebo pfi
observaci u pacientl se stabilizovanou nadorovou chorobou dochazi k nartstu SMM. Longi-
tudindlné se vyrazné uplatnuje vliv zdkladni nemoci - pfi progresi nddoru dochazi k redukci
SMM. Terapie 3. linie regorafenibem, tyrozinkindzovym inhibitorem receptoru pro vaskularni
endotelidlni rdstovy faktor, ve srovnani s chemoterapii trifluridinem/tipiracilem snizuje objem
skeletalni muskulatury, coz mGze mit vliv na preziti ¢i kvalitu Zivota pacientd. Pro objasnéni
vyznamu zmén objemu skeletalnich svalt béhem Ié¢by mCRC vsak budou nutné vétsi pro-
spektivni studie.

Klicova slova
kolorektéaIni karcinom - sarkopenie - chemoterapie - cilend molekularni terapie

Summary

Sarcopenia is the loss of skeletal muscle mass (SMM) and is associated with decreased muscle
strength and/or decreased physical performance. Sarcopenia in patients with malignancies
is a multifactorial problem, caused by chronic inflammation associated with malignancies,
aging, nutritional deficiency, inactivity, and antineoplastic treatment. Sarcopenia is present in
approximately 30-60% of patients with metastatic colorectal cancer (mCRC). It is an objective,
measurable predictor of survival and systemic toxicity. The detection and quantification of sar-
copenia in routine clinical practice does not require any particular test beyond routine imaging.
Initial results show that regimens used to treat mCRC can have differential effect on skeletal
mass. SMM tends to decrease during intensive regimens. Conversely, SMM tends to increase
during low-intensity maintenance therapy or in patients with stable disease. The status of the
underlying disease is another determinant of muscle mass changes, and SMM decreases du-
ring disease progression. Third-line therapy with regorafenib, a tyrosine kinase inhibitor of the
vascular endothelial growth factor receptor, results in more skeletal muscle loss than trifluri-
dine/tipiracil chemotherapy, which may have consequences for the survival or quality of life of
patients. Larger prospective studies are needed to elucidate the importance of SMM changes
during mCRC treatment.

Key words
colorectal carcinoma - sarcopenia — chemotherapy — molecular targeted therapy
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SARKOPENIE U METASTATICKEHO KOLOREKTALNIHO KARCINOMU

Uvod

Sarkopenie je ztrdta hmoty kosterniho
svalstva (skeletal muscle mass — SMM)
spojend se snizenim svalové sily a/nebo
fyzické vykonnosti. Sarkopenie byla pU-
vodné popsana jako patologicky pro-
jev starnuti (primarni sarkopenie) [1].
V tomto kontextu pfitomnost sarkope-
nie koreluje s nesobésta¢nosti, rizikem
padd a zranéni a Umrtnosti a také s pfi-
mymi zdravotnickymi naklady, které jsou
asidvojnasobné nez u osob bez sarkope-
nie [2]. Sekundarni sarkopenie ¢asto pro-
vazi zavazna chronicka systémova one-
mocnéni, v¢. onemocnéni nadorovych.

Etiopatogeneze sarkopenie
Pfedpoklada se, Ze v patofyziologii se
uplatfuje dysregulace komplexu mam-
malian target of rapamycin (mTOR), ktery
ma centrélni regula¢ni tlohu v bunééném
metabolizmu [3]. Patogeneze sarkopenie
Uzce souvisi s chronickym zanétem a u ne-
mocnych se sarkopenii ¢astéji nachazime
jeho dalsi projevy, jako je elevace sérové
hladiny C-reaktivniho proteinu a zvyseni
poméru neutrofily : lymfocyty [4,5].

K rozvoji sarkopenie prispiva fyzicka
inaktivita, at uz v dlsledku sedavého zi-
votniho stylu, nebo v disledku nemoci.
Dale se sarkopenie mUize vyvinout v di-
sledku nedostate¢ného pfijmu energie
nebo bilkovin, jehoz pfi¢inou maze byt
anorexie, malabsorpce, omezeny pfistup
ke zdravym potravindm nebo omezend
schopnost jist [1].

Kromé toho muze byt ubytek SMM
nezddoucim uc¢inkem nékterych onko-
logickych Iéka. Inhibitory drahy vasku-
larniho endotelidiniho rdstového fak-
toru (vascular endothelial growth factor
- VEGF) maji ptimy efekt na pfi¢né pru-
hovany sval. Experimentalni studie
prokazaly, ze tréninkem indukovana
neoangiogeneze ve svalu je inhibo-
vana blokadou receptoru VEGF (VEGFR).
Navic geneticky modifikované mysi bez
svalového VEGF nedokézou na svalovy
trénink reagovat zvysenim rdstu svalo-
vych kapilar a maji vyrazné snizenou fy-
zickou vydrz [6,7]. Snizeni ndmahové
tolerance je jednim z nej¢astéjsich ne-
zadoucich ucink cilené Ié¢by inhibitory
drahy VEGF. Chemoterapie rovnéz zpa-
sobuje ubytek SMM — mechanizmus je
nezndmy a je mozné, ze se na rozdil od

inhibitord drahy VEGF jednd o nepfimy
efekt (napf. pres anorexii nebo malab-
sorbci pfi mukozitidé).

ProtoZe patogeneze sarkopenie nenf
dosud objasnéna, neexistuje ani speci-
ficka Iécba. U sekundarni sarkopenie se
|é¢i zakladni onemocnéni. Soucasti pre-
vence a lé¢by sarkopenie je spravna nut-
rice a pfimérena fyzicka aktivita [8].

Sarkopenie u nadorovych
onemocnéni
Sarkopenie u pacientd s malignitami je
multifaktorialnim problémem, na jehoz
vzniku se podili jak chronicky zanét spo-
jeny se zhoubnymi nadory, tak starnuti,
nutri¢ni deficience, inaktivita a onkolo-
gicka léc¢ba. Sarkopenie je podle plat-
ného mezindrodniho konsenzu kli¢o-
vym diagnostickym kritériem nadorové
kachexie, aviak sarkopenie je ¢asto pfi-
tomnd i u onkologicky nemocnych
s normalni nebo vysokou hodnotou in-
dexu télesné hmotnosti (body mass
index - BMI) [1].

Sarkopenie ma prognosticky vyznam
u nékolika typd malignit, v¢. karcinomu
prsu, hepatocelularniho karcinomu, uro-
telidlnich nadorl a kolorektalniho kar-
cinomu (CRQ). Jeji pfitomnost koreluje
s horsim vykonnostnim stavem, zvyse-
nym rizikem toxicit souvisejicich s onko-
logickou lé¢bou a zkracenym celkovym
prezitim (overall survival - OS) [9-11].

Méreni svalové hmoty

Objem kosterniho svalstva mlze byt
vyjadien nékolika parametry, mezi néz
patii celkovd SMM, jako apendikularni
kosterni svalovd hmota (appendicu-
lar skeletal muscle mass - ASM) nebo
jako plocha prirezu specifickych skupin
svalli [11]. SMM koreluje s velikosti téla -
osoby s vétsi télesnou velikosti maji ob-
vykle vétsi SMM. Pii kvantifikaci SMM se
proto namérfené hodnoty obvykle kori-
guji na Ctverec télesné vysky, méné casto
na hmotnost nebo BMI. Mezni hodnoty
pro diagnézu sarkopenie mohou byt za-
vislé na etnicité populace.

K objektivnimu méreni SMM je valido-
vano nékolik metod, které Ize prakticky
vyuzit u onkologickych pacientd.

Rentgenova absorpéni spektrometrie
s dvojitou energii (dual-emission X-ray
absorptiometry — DXA) umoznuje rozli-

eni télesné hmoty na kosti, mineraly, tuk
a mékkou tkan bez tuku. Umoznuje kvan-
tifikovat hmotnost kosterniho svalu kon-
Cetiny (tzn. mékka tkan koncetiny bez
tuku). Vysledkem méfeni je ASM defino-
vand jako soucet svalové hmoty horni
a dolni koncetiny bez tuku a kostni tkané.
Po korekci na velikost téla (ASM/vyska?)
ziskdvame z ASM index kosterniho sval-
stva (skeletal muscle index — SMI) s rozmé-
rem kg/m? [12]. Kritéria pro diagnézu sar-
kopenie jsou SMIASM < 7,0 kg/m? u muzt
a<5,5kg/m2u zen [13].

Pro méfeni SMM lze vyuzit bézny obraz
ziskany vypocetni tomografii (computed
tomography — CT). Hodnoti se dva sou-
sedni axidlni fezy s tloustkou 5mm ve
vysce obratle L3. Vypocitd se celkova plo-
cha prarezu svalli (cm?) a prdmér pro mé-
feni v obou fezech. Hodnoti se nasledu-
jici svaly: pfimy, lateraIni a Sikmy bfisni
sval, musculus psoas a paraspinalni svaly
(quadratus lumborum, erector spinae).
Konturace svall je bud manualni, nebo
automaticka (s naslednou manualni kon-
trolou a Upravami). Pro tkan kosterniho
svalstva se obvykle pouziva okno inten-
zity mezi —30 a +150 Hounsfieldovych jed-
notek (HU), pro tukovou tkan pak okno
intenzity mezi —190 a =30 HU [14]. K vy-
poctu plochy prlrezu svaly slouzi fada
program{, které byly validovany ve srov-
navaci studii a z nichz nékteré jsou do-
stupné jako freeware [14]. Namérena sva-
lova plocha se posléze normalizuje na
vysku. Vysledkem je bederni SMI (roz-
mér cm?/m?). Sarkopenie je definovana
jako SMI ve vysce L3 < 55 cm?*/m? u muzl
a <39 cm?/m?u Zen [15]. Podobny postup
Ize pouzit pii analyze obrazu ziskaného
magnetickou rezonanci. Protoze pacienti
s nadory jsou zpravidla sledovani pomoci
CT, tato metoda umoznuje longitudindlni
hodnoceni vyvoje SMM bez pfidaného
specidlniho vysetfeni, a proto byla pouZita
ve vétsiné studii tykajicich se onkologie.

Vysledky ziskané metodami DXA a CT
vzajemné koreluji a Ize je vzidjemné pre-
pocitat podle vzorce: SMIL3 (cm?/m?) =
[SMIASM (kg/m?) — 1,171/0,11 [11].

Prevalence sarkopenie u mCRC

a korelace s jinymi nutri¢nimi
parametry

U CRC, podobné jako u jinych nddoru za-
Zivaciho traktu, je prevalence sarkopenie

Klin Onkol 2019; 32(6): 406-410

407




SARKOPENIE U METASTATICKEHO KOLOREKTALNIHO KARCINOMU

vysoka a v dobé zahajeni 1. linie 1é¢by pro
metastaticky CRC (mCRC) dosahuje podle
rdznych autord 24-61 % [10,16-19].
| kdyZ platna konsenzudlni definice sar-
kopenie vyzaduje i funkcni korelat (sva-
lovou slabost ¢i snizeni ndmahové to-
lerance), v publikovanych analyzach
tykajicich se pacienti s CRC se funkéni
vysetieni témér nikdy neprovadélo [13].

Navzdory tomu, Ze se tento pfehled
tykd mCRC, pro kompletnost se kratce
zminime o vyznamu sarkopenie u ne-
metastatického onemocnéni. Pfritom-
nost sarkopenie jesté pred diagnézou
CRC (tedy v dobé screeningové kolo-
noskopie) pozitivné koreluje s pritom-
nosti pokrocilého onemocnéni, které
se najde dal$im vysetfovanim [20-22].
Podle vysledkl cetnych studii koreluje
pfitomnost sarkopenie u nemetastatic-
kého CRC v predopera¢nim obdobi s vy-
skytem operacnich komplikaci a horsi
progndézou [23-26]. Sarkopenie je také
spojena s horsi prognézou u starsich pa-
cientll Iécenych neoadjuvantni nebo ad-
juvantni chemoradioterapii pro karci-
nom rekta [27,28].

Pfitomnost sarkopenie neni odvodi-
telna z béznych méreni a odhad(i zamé-
fenych na nutri¢ni stav.

Ve studii publikované autory Vashi et al
byla u pacientd s CRC zjistovana kore-
lace pfitomnosti sarkopenie se subjek-
tivnim globalnim hodnocenim (Sub-
jective Global Assessment - SGA)
nutri¢niho stavu (kratky dotaznik pou-
zivany ke screeningu tridazi pacientt
s potencidlnimi nutri¢nimi problémy).
Z pacientl klasifikovanych jako dobie
vyzivovani podle SGA mélo 31,9 % sar-
kopenii. Naopak 44 % pacientl s mal-
nutrici zjiSténou podle SGA sarkopenii
nemélo [29].

Mezi pacienty s pokrocilym karcino-
mem a nadvahou (BMI = 25kg/m?) je
sarkopenickd minimalné tretina (sar-
kopenickad obezita) [30]. V jedné stu-
dii u pacientll s mCRC v rdznych fazich
[é¢by byla sarkopenie zjisténa v 71 %
pfipadl (39 % zen a 82 % muzu), za-
timco pouze 4 % nemocnych mélo pod-
vahu podle BMI a 18 % tézkou malnutrici
podle indexu nutri¢nich rizik, jednodu-
chého parametru pocitaného z hodnot
sérového albuminu, aktudlni a obvyklé
hmotnosti pacienta [31].

Sarkopenii jsou Casté&ji postizeni muzi
(2—3krat castéji nez zeny), pacienti vys-
$iho véku, s nizsim BMI, mensi abdo-
mindlni cirkumferenci a mensi vrstvou
podkozniho tuku [18,31]. Rizikovym fak-
torem je také koureni. Naopak resekce
primarniho nadoru a metachronni meta-
statické onemocnéni byly spojeny s niz-
Sim rizikem sarkopenie [32].

Sarkopenie a systémova lécba
mCRC
V soucasnosti existuje shoda, ze sarko-
penie je rizikovym faktorem pro toxi-
citu systémové lécby mCRC. Barret et al
ve své studii dokazuji, ze sarkopenie
byla vyraznym nezavislym faktorem
pro vyskyt nezddoucich G¢inkd stupné
3 a 4 béhem chemoterapie, s pomérem
rizik (hazard ratio - HR) 13,55 a 95% ClI
1,08-169,31 [31]. Sarkopenie je také spo-
jena s vyssi toxicitou, zejména neutrope-
nif, u pacientd lé¢enych hypertermickou
intraperitonealni chemoterapii pro peri-
tonealni karcinomatézu u mCRC [33].

Vztah mezi sarkopenii a OS, ptip. pre-
zitim bez progrese (progression-free
survival — PFS) dosud neni jednoznaéné
objasnén, nejspise kvlli komplexnim
zménam SMM v pribéhu systémové
lé¢by. Vysledky vsak podle ocekavani
naznacuji, Zze sarkopenie je u nemoc-
nych s mCRC lé¢enych systémovou lé¢-
bou negativnim prognostickym fakto-
rem. V nedadvno publikované analyze
72 pacientl s mCRC, provedené brazil-
skymi autory, mélo sarkopenii 32 (44 %)
nemocnych. Sarkopenie byla spojena
s horsimi vysledky terapie. Medidn PFS
pro lé¢bu 1. linie u sarkopenickych pa-
cientl byl 7,2 vs. 15,2 mésice u nemoc-
nych bez sarkopenie (HR 1,78; 95% Cl
1,00-3,14). OS bylo rovnéz statisticky
vyznamné horsi u sarkopenickych pa-
cientd a dosahlo 12,5 vs. 36,7 mésice (HR
1,86; 95% Cl 1,02-3,38), a to po korekci
na pocet metastdz, na provedeni me-
tastazektomie a na vykonnostni stav ne-
mocnych [16]. Podle vysledkl dalsi ana-
lyzy méli pacienti s mCRC, u nichz byla
pfitomna sarkopenie a zaroven podvy-
Ziva podle nutri¢niho screeningu dotaz-
nikem SGA, jesté horsi OS neZ pacienti se
sarkopenii samotnou [29].

Dosud nejrozséahlejsi studie sledujici
vyznam a vyvoj sarkopenie u nemoc-

nych s mCRC byla provedena u pacientt
zafazenych do studie faze Ill CAIRO3.
Tato studie, jedna ze série studii zkou-
majicich stop-and-go strategii v [écbé
mCRC, srovnavala udrzovaci |é¢bu ka-
pecitabinem + bevacizumabem (CAP-B)
nebo sledovani po dosazeni stabilizace
nemoci lé¢bou 1. linie. Po progresi byla
jako reindukce opét nasazena lécba ka-
pecitabin + oxaliplatina + bevacizumab
(CAPOX-B).

V rdmci studie CAIRO3 byla prove-
dena analyza 1 355 CT skenl 450 pa-
cientl (81 % ze vsech zarazenych).
SMM byla hodnocena ve ¢tyfech ca-
sovych bodech: pred zahdjenim lé¢by
1. linie, v dobé randomizace k udrzovaci
[é¢bé nebo observaci, pfi prvni a druhé
progresi[17,32,34].

Ptfi hodnoceni vysledkl této studie
je nutné mit na paméti, Ze se jedna jen
0 pacienty bez progrese béhem lécby
1. linie, tedy Ze pacienti s nejhorsi pro-
gnézou nebyli do studie CAIRO3 za-
fazeni. Béhem 3esti cykll pocate¢ni
[écby CAPOX-B se SMM vyznamné sni-
zZila u vsech pacientt. U pacientl se sta-
bilizaci byl tento pokles vyraznéjsi nez
u nemocnych s c¢aste¢nou nebo kom-
pletni odpovédi. Béhem faze udrzovaci
|é¢by nebo observace se SMM nesigni-
fikantné zvysila. V dobé prvni progrese
a béhem reindukéni 1é¢by CAPOX-B
SMM opét vyrazné a statisticky vy-
znamné poklesla [34].

| kdyz hodnota BMI byla nizsi u sar-
kopenickych pacientl nez u pacientd
bez sarkopenie, priimér BMI byl i u pa-
cientl se sarkopenii v pasmu nadvahy
(25 £ 3,9kg/m? v dobé zahdjeni udrzo-
vaci |é¢by). Tyto vysledky potvrzuji, Zze
BMI nelze pouzivat pro posuzovani stavu
a vyvoje SMM.

Zatimco sarkopenie na zac¢atku udr-
zovaci |é¢by CAP-B nebyla spojena s rizi-
kem toxicity, které by si vynutilo redukci
dévky (dose-limiting toxicity — DLT), pfi
zahdjeni intenzivni reindukce CAPOX-B
bylo riziko DLT spojeno jak s pfitomnosti
sarkopenie, tak s progredujici ztratou
SMM. Naproti tomu BMI a jeho zmény
nekorelovaly s rizikem DLT [17].

V pribéhu lécby se podle ocekavani
prevalence sarkopenie vyznamné zvy-
Suje. Ve studii zahrnujici 45 pacientd,
kterou publikovali Huemer et al, mélo
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v dobé zahajeni 1. linie systémové tera-
pie sarkopenii 24 % pacientu. Jeji vyskyt
stoupl az na 54 % nemocnych v dobé za-
héjeni 3. linie 1é¢by. OS pacientd korelo-
valo s pfitomnosti sarkopenie v dobé za-
hajené |1écby 3. linie. Pacienti s normalni
SMM méli Tleté OS 61 %, pacienti se sar-
kopenii, ktera se nezhorsila oproti stavu
pred zahdjenim 1. linie 1écby, 29 %. Nej-
horsi OS méli pacienti, u nichz sarkope-
nie progredovala béhem lé¢by mCRC
1leté OS 16 %). Tato studie v3ak byla
zaméfena predevsim na rozdil v pro-
gresi sarkopenie u nemocnych léce-
nych tyrozinkindzovym inhibitorem re-
gorafenibem puUsobicim proti VEGFR ve
srovnani s nemocnymi Iécenymi che-
moterapii — fluoropyrimidinem triflu-
ridinem/tipiracilem. Béhem podavani
regorafenibu autofi pozorovali statis-
ticky vyznamnou ztradtu SMM se stfednfi
zménou SMI -2,75 cm?/m? (-6,3 %;
p < 0,0001). Béhem lécby trifluridi-
nem/tipiracilem k vyznamné progresi
sarkopenie nedochézelo, zména ¢inila
-1,5 cm?/m? (-3,5 %; p = 0,575). Samo-
zfejmé Ze tyto vysledky vyZaduji ovéreni
ve vétsich, prospektivné sledovanych
souborech pacientl [19].

V dalsi studii, kterd se zabyvala lé¢-
bou regorafenibem, nebyl zjistén zadny
vyznamny rozdil v PFS a OS mezi sarko-
penickymi pacienty a pacienty bez sar-
kopenie, rozdil viak byl ve vyskytu ne-
Zadoucich Gcinkd. K toxicité vyzadujici
redukci davky nebo vysazeni Iéku doslo
u 13 z 23 pacientl (56,5 %) se sarko-
penii v dobé zahdjeni |é¢by, ale pouze
u 1 ze 13 pacientd (7,6 %) bez sarkope-
nie (p = 0,005) [35].

Korelace mezi sarkopenii s DLT byla
zjisténa i u jinych cilenych léka, v¢. ty-
rozinkindzového inhibitoru sorafenibu,
ktery je regorafenibu strukturou velice
podobny, a také sunitinibu pouziva-
ného v 1é¢bé metastatického rendlniho
karcinomu. Ukazuje se, ze sarkopenie
ovliviiuje farmakokinetiku téchto Iéku
a vyrazné zvysuje jejich biologickou do-
stupnost [36-38]. Naproti tomu vliv sar-
kopenie na farmakokinetiku 5-fluorou-
racilu (5-FU) prokdzan nebyl. Podani
vyssi davky 5-FU po prepoctu na netu-
kovou télesnou hmotu neménilo plo-
chu pod koncentra¢ni kfivkou. Vyskyt
nezadoucich ucinkli chemoterapie byl

pfesto u pacientl s relativné vyssi kori-
govanou davkou 5-FU zvy3en [39]. Zvy-
$end toxicita 5-FU u sarkopenickych
pacientl tedy neni zprostfedkovana far-
makokinetickym mechanizmem, ale nej-
spise mechanizmem farmakodynamic-
kym. O jeho povaze zatim vime mélo,
ale Ize predpokladat, ze pfitomnost
chronického zanétu, ktery je patofyzio-
logickym podkladem sarkopenie, za-
roven omezuje schopnost regenerace
(napt. restituce kostni dfené) po podani
chemoterapie [39].

Dalsi potencialni prognostické
faktory souvisejici se skeletalni
muskulaturou

Progresivni ztrata svalové hmoty (skele-
tal muscle loss — SML), tedy dynamicky
parametr popisujici vyvoj SMM v cCase,
ma podle nékterych analyz vétsi vy-
znam nez sarkopenie zjisténa jednora-
zovym méienim v dobé zahdjeni 1é¢by.
SML o min. 9 % ve 3 mésicich od zahajeni
chemoterapie byla spojena s vyssim vy-
skytem nezadoucich ucinkd, nizsi mirou
objektivnich odpovédi a nezdavisle na
dalsich parametrech i s horsim PFS [18].

Miyamoto et al zjistili, ze ztrdta SMM
v rozsahu 5% nebo vice béhem chemo-
terapie byla spojena s kratsim OS - uby-
tek kosterniho svalstva po chemotera-
pii byl nezavislym prediktorem OS (HR
2,079; 95% Cl 1,194-3,619). Samotna
sarkopenie v této studii s OS ani PFS
nekorelovala [40].

S prognézou u CRC koreluje nejen
objem svald vyjadieny parametrem
SMM, ale i dalsi pfibuzny, ale méné zkou-
many parametr — svalova radiodenzita
(skeletal muscle density — SMD). SMD
odrazi slozeni, a tedy kvalitu skeletalnich
sval(l, a je nezdvisla na jejich objemu. Pa-
cienti s mCRC a nizkou SMD méli vy3si
celkovou mortalitu (HR 1,61; 95% ClI
1,36-1,90) i nadorové specifickou mor-
talitu (HR 1,74; 95% Cl 1,38-2,21) oproti
pacientdm s normalnimi hodnotami
SMD. Pacienti s nizkou SMD a zaroven
sarkopenii vSak méli vliibec nejhorsi pro-
gnoézu (HR 2,02; 95% CI 1,65-2,47) [41].

Zavér

Sarkopenie je objektivné méfritel-
nym prediktorem OS i toxicity systé-
mové [é¢by mCRC. Zjistovani a kvantifi-

kace sarkopenie v bézné klinické praxi
nevyzaduje z4adna vysetfeni kromé
u mCRC bézné vyuzivanych zobrazo-
vacich metod. Ze studii vyplyvéd dyna-
micky vztah mezi SMM a systémovou
[é¢bou. RUzné lé¢ebné modality mohou
mit na rozvoj sarkopenie odlisny vliv -
nékteré mohou sarkopenii zhorsovat,
jiné objem SMM stabilizovat. V prabéhu
[é¢by se uplatiiuje vliv zdkladni nemoci
- pfi progresi dochazi k redukci SMM.
Uvedené mechanizmy pUsobi paralelng,
coz se projevi béhem longitudinalniho
sledovani. V pribéhu lé¢by metastatic-
kého onemocnéni se podle ocekavani
prevalence sarkopenie vyznamné zvy-
Suje. U pacient s progredujici sarkope-
nii béhem Ié¢by mCRC klesa 1leté OS az
na pouhych 16 %. Sarkopenie jako pro-
jev progrese onemocnéni tedy vyrazné
koreluje s OS pacientd.
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REVIEW

Benign Tumours and Pseudotumours
Within the Porta Hepatis Masquerading

as Perihilar Cholangiocarcinoma

Nezhoubné nadory a pseudotumory v porta hepatis maskujici

perihilarni cholangiokarcinom

Vasiliadis K., loannidis O.2, Tsalis K.?

1%t Surgical Department, General Hospital Papageorgiou, Thessaloniki, Greece

24 Surgical Department, Medical School, Aristotle University of Thessaloniki, General Hospital George Papanikolaou, Thessaloniki, Greece

Summary

Background: Hilar cholangiocarcinoma (HC), also referred to as Altemeier-Klatskin's tumour, is
a lethal primary extrahepatic carcinoma of biliary epithelial origin, arising within 2 cm of the hilar
confluence. Radical surgical excision provides the best chance for a cure; however, the manage-
ment of patients with HC is challenging not only because of the need for a high level of skill in
biliary and hepatic resections, but also because of the difficulty in reaching an accurate diagnosis
preoperatively. In fact, the differential diagnosis of HC is a diagnostic dilemma which is currently
persisting, as modern, sophisticated diagnostic modalities are not always able to provide a defi-
nitive preoperative diagnosis. This difficulty is compounded by the fact that alternative entities
that mimic HC may be present in up to 25% of patients with hilar obstruction. This makes precise
preoperative characterisation of a hilar stricture extremely important by preventing unneces-
sary, high-risk, major surgical procedures. Therefore, alternative benign entities masquerading
as Altemeier-Klatskin's tumour deserve an important place in the differential diagnosis of hilar
obstruction. Purpose: Considering the important clinical implications that a precise diagnosis of
the aetiological cause of a biliary obstruction at the liver hilum would have, this paper will focus
on the differentiation between HC and benign hilar obstructions and will review benign tumours
and pseudotumours masquerading as HC along with their specific diagnostic features.

Key words
Altemeier-Klatskin’s tumour — hilar biliary stricture — misdiagnosis — benign Altemeier-Klatskin-
-like lesions - Klatskin-mimicking lesions

Souhrn

Vychodiska: Hilarni cholangiokarcinom (HC) nazyvany také KlatskinCv tumor je letalni primarni
extrahepatalni karcinom z bilidrniho epitelu vznikajici do 2cm od spojeni Zlu¢ovodU. Nejlepsi
sanci na vyléceni predstavuje radikalni chirurgicka excize. Lé¢ba pacientli s HC je vak problema-
tickd, a to z dlivodu vysokych pozadavkl na zkusenosti s bilidrnimi a jaternimi resekcemi a také
proto, Ze stanoveni presné diagndzy pred operaci neni jednoduché. Diferencialni diagnostika
HC predstavuje diagnostické dilema, nebot ani moderni, sofistikované diagnostické modality
neposkytnou vzdy definitivni preoperativni diagndzu. Stavy, které mohou HC mimikovat, jsou
navic pfitomné az u 25 % pacientl s obstrukci Zlu¢ovych cest. Proto je precizni stanoveni etio-
logie zUzeni hilu pred operaci zdsadni, aby se pfedeslo zbyte¢nym, vysoce rizikovym zdvaznym
chirurgickym zakroktm. Benigni stavy vydavajici se za KlatskinGv tumor si v diferencialni dia-
gnostice obstrukce hilu zaslouzi své misto. Cil: Vzhledem k dllezitym klinickym implikacim
presné diagnodzy etiologie obstrukce Zlucovych cest v jaternim hilu se tento ¢lanek zamétuje
na rozliseni HC a benignich obstrukci hilu. Bude uveden piehled benignich nadort a pseudotu-
mord vydavajicich se za HC spolec¢né s jejich charakteristickymi diagnostickymi znaky.

Klicova slova
KlatskinGv tumor - hilarni bilidrni striktura — nespravna diagnéza - benigni Klatskinovy léze -
|éze podobné Klatskinovym Iézim
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BENIGN TUMOURS AND PSEUDOTUMOURS WITHIN THE PORTA HEPATIS

Introduction

Hilar cholangiocarcinoma (HC), also re-
ferred to as Altemeier-Klatskin’s [1,2] tu-
mour, is a lethal primary extrahepatic
carcinoma of biliary epithelial origin,
arising within 2cm of the hilar conflu-
ence. It is the second most common pri-
mary hepatic malignancy, comprising
10-25% of primary hepatic malignan-
cies worldwide, and accounts for about
50-70% of all HCs [3,4]. Radical surgical
excision of HC provides the best chance
for a cure. However, the infiltrative na-
ture and anatomic location of the tu-
mour necessitates early diagnosis on
one hand and on the other, major and
challenging procedures that combine
bile duct resection with hepatectomy,
caudate lobectomy and/or portal vein
resection, aiming at complete tumour
clearance, which however entails signif-
icant morbidity [5]. Equally challenging
in the management of patients with hilar
biliary obstruction is the establishment
of a definitive preoperative diagnosis. In
fact, the differential diagnosis of HC re-
mains a diagnostic dilemma, including
a significant number of other primary
malignancies, metastatic disease and
benign lesions [6].

Painless jaundice with evidence of
biliary obstruction is the usual clinical
pattern of biliary tumours, which usually
raises a strong clinical suspicion of biliary
neoplasia [7]. Unfortunately, clinical and
laboratory parameters related to the diag-
nostic work-up of obstructive jaundice
are non-specific in identifying the pre-
cise nature of its underlying cause. This
diagnostic dilemma is currently persist-
ing, as modern, sophisticated imaging
modalities are not always able to pro-
vide a definitive diagnosis [8].

The difficulty in establishing a defin-
itive diagnosis in patients with biliary
obstruction at the liver hilum is further
compounded by the fact that alternative
entities that mimic HC may be present in
up to 25% of patients with hilar obstruc-
tion [9,10]. Biopsies and/or cytology are
often nondiagnostic [11], because while
both intraductal biopsies and biliary
brush cytology have a very high speci-
ficity of 99.2% and 99%, respectively, the
sensitivity is low (48.1% and 45% respec-
tively); however a combination of both

techniques can enhance the sensitivity
up to 59.4%, which is still far lower than
theideal [12]. Imaging features, although
specific, cannot always definitively ex-
clude the presence of a malignancy [9].
On the other hand, it is well documented
that over 80% of hilar biliary strictures in
patients with no history of previous sur-
gery are secondary to malignancy [9].
Therefore, it is rather reasonable to con-
sider a hilar stricture as malignant in na-
ture until proven otherwise [13]. De-
spite this concept, it has to be accepted
that a diagnosis based on indirect evi-
dence would be incorrect on occasion.
Notwithstanding this, a 25% rate of false
diagnosis especially in complicated case
of hilar obstruction is significantly high,
higher than most would have expected
and higher than most would have con-
sidered as occasional. In fact, according
totheresults of arecentlarge series of pa-
tients with hilar strictures, approximately
16% of patients with hilar strictures and
a preoperative diagnosis of HC proved to
have a benign disease [9,10,13-17]. This
rate of false diagnosis cannot be over-
looked, especially when misdiagnosis
leads to unnecessary, high-risk surgical
procedures. Therefore, alternative path-
ologic benign entities masquerading as
Altemeier-Klatskin’s tumour in terms of
clinical presentation and imaging fea-
tures deserve an important place in the
differential diagnosis of hilar obstruc-
tion. Whereas a malignancy requires
major resections or preoperative chemo-
radiation followed by liver transplanta-
tion in highly selected patients [5], be-
nign conditions usually do not require
major interventions, and can usually be
successfully treated with percutaneous
balloon dilation [18] or endoscopic or
percutaneous stent placement, in which
case a biodegradable stent may be
used [19].

Considering the important clinical
implications that a precise diagnosis of
the aetiological cause of biliary obstruc-
tion at the liver hilum would have, this
paper will focus on the differentiation
between HC and benign hilar obstruc-
tions and will review benign tumours
and pseudotumours masquerading
as HC along with their specific diag-
nostic features.

Differentiation between HC and
benign biliary obstruction within
the porta hepatis

Hilar cholangiocarcinoma occurs most
commonly during the 6™ decade of
life [20] whereas a younger age favours
benign causes of biliary hilar strictures.
Patients with HC usually present with
jaundice, abdominal discomfort and an-
orexia [21]. Weakness, nausea, weight
loss and signs of obstructive jaundice
such as pruritus, dark urine and clay-
coloured stools are often present [22].
Primary sclerosing cholangitis (PSC), in-
flammatory bowel disease, intrahepatic
stones and oriental cholangiohepati-
tis are among the commonly encoun-
tered comorbidities that constitute ad-
ditional risk factors for the development
of HC [23].

Unfortunately, both benign and ma-
lignant biliary strictures share, in gen-
eral, the same clinical symptoms and
signs, while bilirubin and serum tumour
markers such as CA19-9, IL-6 and neutro-
phil gelatinase associated lipocalin do
not have the power to reliably differen-
tiate the malignant from the benign na-
ture of a biliary stricture [10]. This not-
withstanding, a detailed evaluation of
the current symptoms and surgical his-
tory are of great importance in the diag-
nostic work-up of patients with biliary
obstruction at the liver hilum. In fact, the
clinical symptoms and signs associated
with serum liver enzymes and tumour
markers initially contribute to the es-
tablishment of a working diagnosis. Fur-
thermore, painless progressive jaundice
combined with anorexia and weight loss
favour malignancy, whereas previous
biliary surgery is a significant factor that
favours benignity [24]. In parallel, malig-
nant hilar lesions often cause complete
biliary obstruction, therefore patients
tend to have higher levels of bilirubin
and alkaline phosphatase [25].

Imaging investigations remain the
cornerstone for the evaluation of the
underlying cause of biliary obstruction
at the liver hilum. Duplex ultrasonogra-
phy (DUS) may directly depict a bile duct
mass. In a series of 429 patients with ob-
structive jaundice, the sensitivity and
specificity of DUS in localising the biliary
obstruction were 94% and 96%, respec-
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tively [26]. Furthermore, in a study by
Hann et al., DUS depicted the HC in 87%
of patients. Of which as intra-ductal poly-
poid masses in 18%, as infiltrative lesions
in 26% and as nodular mural thickening
in 56% [27]. Recently, contrast-enhanced
ultrasound based on the enhancement
patterns of lesions has shown promising
results in the diagnosis and differential
diagnosis of HC [28]. Despite these facts,
the true role of contrast-enhanced ul-
trasound in the differential diagnosis of
hilar biliary strictures remains undefined.
Additionally, the sensitivity, specificity
and accuracy of DUS are operator-de-
pendent and there are no data support-
ing its role in the differential diag-
nosis of hilar biliary strictures. Conse-
quently, other imaging investigations
are usually needed to better clarify the
exact nature of a hilar lesion.
Triple-phase, high-resolution multi-
detector-row computed tomography
(CT) scanning plays a key role in the
diagnosis of HC. According to its mac-
roscopic type, HC appears on CT as
a hyperattenuating intra-ductal mass,
focal mural thickening or lumen oblite-
ration at the hilar bile duct. Its sensitiv-
ity reaches up to 90-100% with an ac-
curacy of 92.3-95% [29,30]. It can also
help differentiate between benign and
malignant strictures at the liver hilum.
Vascular involvement, infiltration of sec-
ond-order bile ducts, duct wall thick-
ness >4 mm and lobar atrophy are all in-
dicators for cholangiocarcinoma [31]. In
a study by Saluja et al., CT scanning had
a sensitivity, specificity, positive predic-
tive value, negative predictive value and
diagnostic accuracy of 79.2, 79.4, 73.1,
84.4 and 79.3%, respectively, for predict-
ing the nature of the biliary stricture at
the liver hilum [15]. Résch et al. [32] re-
ported that the presence of a mass and
lymph node enlargement > 1 cm are sig-
nificant imaging features (p < 0.001 and
0.009, respectively) in determining the
malignant nature of a hilar stricture. In
addition, Choi et al. [33] in their retro-
spective analysis reported that biliary
wall thickening > 1.5mm suggestive of
a mass, rim-like contrast enhancement
in either the arterial or portal phase, long
stricture, higher proximal dilatation and
lymph node enlargement > 1cm were

significant multiphasic spiral CT find-
ings favouring malignancy. CT scanning
is also useful in detecting other malig-
nant lesions and to evaluate alterations
in the hepatic parenchyma, such as lobar
atrophy, and to assess the possibility of
lymph node involvement and distant
metastases. CT is also useful in detecting
liver and peritoneal metastases [30].

Attempting to preoperatively estab-
lish a definite tissue diagnosis and elim-
inate the potential to falsely conclude
a benign disease, CT-guided percuta-
neous biopsy (fine-needle aspiration
(FNA) or core needle biopsy) of a hilar le-
sion has been proposed as an alternative
method, which may improve diagnostic
sensitivity. However, this approach is
technically demanding, is feasible only
in patients with a depicted focal mass,
and is associated with serious compli-
cations such as the risk of peritoneal
seeding of cancerous cells [34]. Despite
the controversy regarding the true inci-
dence of needle-tract seeding [35], it is
currently recommended to avoid biopsy
of a presumed HC because of the risk of
complications such as tumour seeding
or bleeding [34].

Similar to CT scanning, magnetic reso-
nanceimaging (MRI)in combination with
magnetic resonance cholangiopancrea-
tography (MRCP) is an excellent diag-
nostic tool for the diagnosis of HC. It
provides valuable information regard-
ing biliary ductal involvement, vascular
invasion, hepatic lobar atrophy, lymph
node involvement and distant metas-
tases [36]. HC appears as a hypointense
signal on T1 weighted images and high
signal intensity of T2 imaging. The tu-
mour generally appears to be hypovas-
cular in relation to the adjacent hepatic
parenchyma and may be characterised
by irregular thickening of the bile duct
wall with upstream dilation of intrahe-
patic bile ducts while MRCP enables
reconstruction of the biliary network
which can define the longitudinal, intra-
ductal tumour extension with an accu-
racy reaching 71-96% [37]. The reported
sensitivity and specificity of MRCP for
the detection of bile duct malignancy
are 81 and 100%, respectively [38].
Saluja et al. [15] reported that MRCP
demonstrated with an accuracy of 100%

the level of obstruction in patients with
HC. In the same study, it was found that
MRCP combined with MRI had a sensitiv-
ity of 87.5%, a specificity of 85.3%, a posi-
tive predictive value of 80.8%, a negative
predictive value of 90.6% and a diag-
nostic accuracy of 82.7% in predicting
the nature of the stricture. However, the
sensitivity of MRI-MRCP in differentiat-
ing benign from malignant strictures
varies widely, from 30 to 98% [39,40].
Park et al. [41] reported 81% sensitiv-
ity, 70% specificity and 76% accuracy of
MRI-MRCP in differentiating malignant
from benign strictures. The currently ac-
cepted MRI-MRCP criteria favouring ma-
lignant over benign hilar strictures are:
irregular margin of the stricture com-
bined with asymmetric dilatation of the
biliary radicles, extended/long length
stricture with abrupt tapering and the
presence of a mass [15,42]. Unfortu-
nately, CT scanning and MRI-MRCP do
not allow for invasive procedures such
as biopsy, biliary drainage or stent inser-
tion; therefore, direct cholangiography
is usually needed in the differential diag-
nosis of biliary stricture at the hilum of
the liver.

The role of positron emission tomog-
raphy/computed tomography (PET/CT)
in the differential diagnosis of hilar stric-
tures remains unclear. It has a reported
specificity of over 80% in detecting dis-
tant metastases, but it seemingly does
not have much use in differentiating
hilar strictures [43]. Studies utilising
PET/CTs are limited and more studies are
needed to further evaluate the benefit
of this imaging modality in differentiat-
ing hilar biliary strictures.

Percutaneous transhepatic cholangio-
graphy (PTC) and endoscopic retrograde
cholangiopancreatography (ERCP) are
commonly used direct cholangiographic
methods for the diagnosis of HC and the
differential diagnosis of biliary strictures
at the liver hilum. They provide a clear
delineation of the biliary tree and de-
pict precisely the location and extent of
the 3 biliary obstruction. Abrupt, irreg-
ular and eccentric biliary stenosis with
concomitant dilatation of the proximal
biliary tree are the main features that
imply malignancy. The sensitivity, spec-
ificity and accuracy of ERCP/PTC for the
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diagnosis of malignant biliary obstruc-
tion are 58-85%, 70-75% and 72-81%,
respectively [32,41]. A significant limi-
tation of these techniques is their inva-
siveness, which is associated with the
risk of serious complications [29]. In par-
ticular, the PTC-related mortality ranges
between 0.6 and 5.6% [42]. Another lim-
itation of ERCP/PTC is their failure to de-
pict the whole biliary tree in the event
of complete biliary obstruction. In such
cases, neither method can precisely es-
timate the characteristic features of
a biliary stricture. On the other hand,
these methods can be applied for biliary
drainage as well as for material sampl-
ing for brush cytology and forceps bio-
psy or molecular analysis, which may
accomplish a definitive diagnosis. How-
ever, both cytology and biopsy have
a low sensitivity for HC ranging between
41 and 50% for brush cytology [16,44],
and 53% for forceps biopsy [44], since
cancerous tissue is mainly located in
the fibrous stroma surrounding the bile
ducts [45].

In patients with presumed HC, who
have had a negative brush cytology or
forceps biopsy, endoscopic ultrasono-
graphy-guided fine needle aspiration
(endoscopic ultrasound (EUS)-guided
FNA) and intraductal ultrasonography
(IDUS) represent the currently available
alternative modalities to provide a pre-
cise diagnosis. According to the results of
two small series of patients endoscopic
EUS-guided FNA was found to have
a sensitivity of 77-89% and a specificity
of 100% for the diagnosis of HC. Unfor-
tunately, in the same studies EUS-guided
FNA was found to have 29% negative pre-
dictive value, implying that a negative for
malignancy EUS-guided FNA cytology
does not definitely exclude HC [46,47].
One other limitation of EUS-guided FNA
is the significant concern over seeding
the FNA tract with malignant cells, es-
pecially in patients with proximal biliary
strictures. Therefore, it is currently rec-
ommended to avoid EUS-guided FNA
in a presumed surgically curable HC be-
cause of the risk of tumour seeding [34].
On the other hand, IDUS providing high-
resolution images of the ductal wall and
periductal tissues has shown promis-
ing results in differentiating malignant

from benign biliary strictures by depict-
ing the heterogeneity and irregularity of
bile duct thickening and the invasion of
neighbouring hilar structures [48]. Fur-
thermore, the combination of IDUS with
ERCP improved the diagnostic accuracy
over that of either ERCP or MRCP alone
(88 vs. 76% and 58%, respectively) [49].
Meister et al., after retrospectively
reviewing 397 patients with undefined
biliary strictures who had undergone
ERCP with IDUS, found IDUS to have
a sensitivity, specificity and accuracy of
97.6, 98 and 92%, respectively [50]. A bile
duct wall thickness of < 7mm and ab-
sence of external compression depicted
at IDUS are the basic imaging charac-
teristics of benign strictures that have
a negative predictive value of 100% for
excluding malignancy in patients with
biliary obstruction seen on cross-sec-
tional imaging without a mass [51].
Direct peroral cholangioscopy has re-
cently attracted renewed interest be-
cause of the low sensitivity of the cur-
rently used laboratory, radiological, and
endoscopic work-up in succeeding a de-
finitive diagnosis of the underlying ae-
tiology of biliary strictures, the opportu-
nity to perform visual-guided biopsies
of suspicious intraluminal biliary lesions
and mainly because of the development
of a single-operator cholangioscopy
(SOC) system, SpyGlass TM Direct Visual-
ization System or simply SpyGlass (Bos-
ton Scientific, Natick, MA, USA), which
overcomes the technical difficulties re-
lated to the use of mother-baby endo-
scopes [52,53]. In a multicentre interna-
tional study, SOC was performed with
an overall success rate of 89% and a 30-
day complication rate of 7.5%. Its overall
sensitivity and specificity for differentiat-
ing malignant and benign ductal lesions
were 78% and 82%, respectively, higher
than the 51% and 54% of ERCP alone.
The sensitivity of the pathology of sam-
ples obtained by SOC was only 49%
for the definite diagnosis of malignant
disease [52]. In a similar study, Fukuda
et al., after combining peroral cholan-
gioscopy with ERCP, reported a sensi-
tivity of 100%, a specificity of 87.5% and
an accuracy of 93.5% for differentiat-
ing malignant from benign ductal le-
sions [54]. Although the advantages of

peroral cholangioscopy have been con-
firmed it is not widely used, mainly be-
cause of the high cost, time associated
with the procedure, and the significant
risk of cholangitis [55].

When attempting to establish a de-
finitive tissue diagnosis of a hilar lesion
it should be remembered that HCs are
usually small, hard to access, sclerosing
lesions containing a small number of
carcinoid cells. These features of HC ex-
plain the high percentage of false neg-
ative results of brush cytology/biopsy
studies. Therefore, several sophisticated
cytological techniques have been intro-
duced recently to improve the sensitiv-
ity of cytological studies in biliary can-
cer detection, including fluorescence
in situ hybridisation and digitised image
analysis. The first method detects cancer
cells with the use of fluorescent probes
which identify chromosomal polysomy,
while the second uses special stains to
detect cancer cells and to quantitate nu-
clear DNA and identify aneuploidy [29].
Kipp et al. [56] demonstrated that fluo-
rescence in situ hybridisation markedly
improved the sensitivity of brush cytol-
ogy in patients with undefined biliary
strictures; however, with no significant
difference in specificity. In another study
by Baron et al. [57] it was shown that dig-
itised image analysis also significantly
improved the sensitivity, but it simulta-
neously impaired the specificity when
compared with routine brush cytology.
Although promising, the usefulness of
these methods for the definite diagnosis
of HC still needs further evaluation. Fi-
nally, analysis of the DNA methylation
status of some important genes in the
exfoliated cells of the bile may also con-
tribute in the near future in establish-
ing the diagnosis of HC in patients with
biliary strictures. In a recent study, Yin
et al. [58] found that the methylation sta-
tus of the P16 and adenomatous polypo-
sis coli (APC) gene promoters in the bile
aspirate was valuable in the diagnosis of
malignant biliary obstruction. Differen-
tiation between HC and alternative be-
nign entities within the porta hepatis is
also difficult to assess intraoperatively.
This is because a frozen section analy-
sis of a small amount of a suspicious
tissue obtained intraoperatively from
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the liver hilum is often of limited value,
due to the fact that well-differentiated
cholangiocarcinomas are extremely
difficult to differentiate from benign
lesions.

Benign lesions within the porta
hepatis masquerading as HC
Benign tumours

Benign tumours of the extrahepatic bile
ducts are exceedingly rare, being less
common than traumatic and non-trau-
matic inflammatory lesions [59]. They
account for only 6% of all biliary tu-
mours and 0.1% of all biliary tract op-
erations [60]. Benign tumours usually
develop from the epithelial or nonepi-
thelial layers of the bile ducts, giving rise
to a spectrum of clinical, pathologic and
radiologic features [61]. The majority of
these neoplasms fall into the category
of polyps, papillomas and adenomas.
The remainder comprise cystadenomas,
adenomyomas, granular cell myoblas-
tomas, fibromas, leiomyomas, neurino-
mas, hamaratomas, lipomas, melano-
mas and carcinoids [62]. Despite their
rarity, these tumours should always be
included in the differential diagnosis of
biliary strictures.

Benign biliary tumours exhibit, in gen-
eral, similar clinical symptoms and signs
with malignant lesions with the excep-
tion of anorexia and weight loss, which
are rarely present in patients with be-
nign lesions [63]. This notwithstand-
ing, no clinical symptom or sign is spe-
cific enough to accurately differentiate
benign neoplasms from malignant
or inflammatory pseudotumours. Be-
nign neoplasms of the extrahepatic bile
ducts are usually diagnosed on final
pathologic examination of the surgical
specimen.

Epithelial tumours

Extrahepatic biliary adenomas
Extrahepatic biliary adenomas arise
from the glandular epithelium lining the
bile ducts, representing the most com-
mon type of benign tumour of the ex-
trahepatic biliary tree. According to the
World Health Organization (WHO) classi-
fication of benign biliary tumours, three
forms of biliary adenomas are recog-
nised: tubular, papillary and tubulopapil-

lary [61]. Their incidence is very low, and
only a limited number of biopsy-proven
cases have been reported to date in Eng-
lish-language literature [59,64,65].

In the majority of patients with symp-
tomatic biliary adenomas, obstruc-
tive jaundice comprises the prevalent
presenting clinical sign [66]. However,
biliary obstruction is usually transitory
and may be confused with biliary lithia-
sis. Biliary adenomas are usually local-
ised in the distal part of the common
bile duct and biliopancreatic ampulla,
with lesions in the common hepatic
duct and hepatic ducts accounting for
only 15 and 8%, respectively [67]. Re-
gardless of various hypotheses such as
focal, reactive process to injury, hepato-
lithiasis and clonorchis infection, their
exact pathogenetic mechanism remains
undefined [68].

Their imaging features provided by
US, CT or MRI-MRCP are not specific
enough to differentiate them accurately
from HC. Correct diagnosis of these le-
sions may be provided by ERCP com-
bined with multiple tissue biopsies [69].
This is because brush cytology, having
a low sensitivity, is an inadequate test
making histology necessary to establish
a firm diagnosis.

Given their rarity and the limited
understanding of their natural progres-
sion, several authors argue that the
use of a conservative approach would
be more appropriate for biliary adeno-
mas [69,70]. However, the difficulty in
establishing a firm preoperative diag-
nosis combined with the risk of recur-
rence in cases of partial tumour re-
section and their malignant poten-
tial rationalises the current strategy of
most hepatopancretobiliary surgeons,
who advocate radical resection of the
adenoma-bearing duct [64]. Follow-
ing this strategy, distal lesions would re-
quire pancreaticoduodenectomy, and
proximal lesions, hepatic resection with
biliary reconstruction.

Intraductal papillary neoplasms

of the bile duct

Intraductal papillary neoplasms of the
bile duct (IPNB) is a recently recognised
rare type of epithelial bile duct tumour
with an exophytic nature, exhibiting

a papillary or villous growth within the
bile duct lumen. It has been adopted as
a distinct clinical and pathologic entity
in the WHO classification of 2010 and
is classified into IPN with low-or inter-
mediate-grade intraepithelial neopla-
sia, IPN with high-grade intraepithelial
neoplasia and IPN with an associated
invasive carcinoma [71]. These tumours
represent the biliary counterpart of in-
traductal papillary mucinous neoplasm
of the pancreas (IPMN) and can de-
velop anywhere along the biliary ducts,
occasionally causing duct dilatation.
Hypersecretion of mucin can also be
encountered [72].

Microscopically, these tumours are
composed of papillary fronds with fine
vascular cores. Their neoplastic epithe-
lial cells usually display atypia, which
ranges from borderline to marked, and
can be associated with invasive car-
cinoma. Based on these microscopic
features, IPNBs are considered as pre-
malignant lesions towards invasive
cholangiocarcinoma.

According to their histomorphology
and immunophenotypical profile, these
neoplasms are further classified into four
subtypes: pancreato-biliary, intestinal,
gastric and oncocytic, with pancreato-
biliary being the most common [73]. The
intestinal and pancreatobiliary types are
frequently malignant and therefore are
regarded as counterparts of the main
duct-type IPMN. Immunopathologi-
cally, IPNBs frequently express MUC2,
MUCS5AC and cytokeratin 20, which are
the mucous phenotypes of the intestinal
and gastric crypt epithelium [74].

Prior to IPNB inclusion into the WHO
classification of tumours, various termi-
nology has been used to describe the
types of tumours currently included in
the spectrum of IPNBs, such as biliary
papilloma/papillomatosis, papillary car-
cinoma of the extrahepatic bile duct,
and biliary cystadenoma and cystadeno-
carcinoma. According to the latest WHO
classification of tumours of the digestive
system, types of intrahepatic cholangio-
carcinoma with intraductal growth and
papillary carcinoma of the extrahepatic
bile ducts are currently exclusively in-
cluded in IPNBs in cases where their in-
traductal component is composed of
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papillary fronds with fine vascular cores.
In addition, cystic biliary tumours pre-
viously included in the type of cystad-
enoma or cystadenocarcinoma are cur-
rently considered as a cystic variant of
IPNB in case of bile duct communica-
tion and the absence of ovarian-like
stroma [75].

The pathogenesis of IPNBs is not clear.
Studies from the Far East suggest an as-
sociation between IPNBs and hepato-
lithiasis or clonorchiasis infection. How-
ever, this association has not been
confirmed in Western studies [76]. Ge-
netic tests of patients with IPNBs sug-
gest a stepwise progression from an in-
itially low-grade intraductal papillary
dysplasia to, finally, an invasive adeno-
carcinoma which is promoted mainly
by KRAS mutation and loss of p16 [70].
However, the pathogenesis of these tu-
mours remains practically undefined
and more studies are needed to clarify
and interpret the spectrum of molecular
and genetic changes leading to the de-
velopment of IPNBs.

As a newly defined entity, the clini-
cal and pathologic features of IPNBs are
still ill-defined, making their diagnosis
challenging. In fact, the most common
clinical signs in patients with IPNBs are
nonspecific, including intermittent ab-
dominal pain, jaundice and acute chol-
angitis, while up to 5% of patients can be
asymptomatic [76].

The location of IPNBs varies. Some
reports demonstrated that IPNBs are
mainly located at the intrahepatic bile
ducts [77,78] whereas others found that
the hepatic hilum was the most com-
mon location [76].

The most common imaging finding of
IPNBs are bile duct dilatation and intra-
ductal masses, which can be depicted by
US, CT and MRI-MRCP, having, however,
varying sensitivity [79,80]. Duodenos-
copy can show a patulous orifice of the
duodenal papilla draining mucin while
endoscopic retrograde cholangiography
can detect diffuse dilatation of the bile
ducts with amorphous filling defect(s)
as a result of mucobilia that is present
in nearly two-thirds of patients with
IPNBs [81]. Retrograde cholangiography
can also provide a definitive diag-
nosis when combined with tissue bio-

psies. Similarly, cholangioscopy can his-
topathologically confirm the diagnosis,
also providing the ability to assess the
spreading of the tumour along the epi-
thelium of the biliary ducts [72].

Despite the fact that IPNBs are con-
sidered as premalignant lesions, their
management should be similar to that
applied for cholangiocarcinomas, mean-
ing that radical surgical intervention
is required, including major hepatec-
tomy, with or without extrahepatic bile
duct resection or pancreaticoduodenec-
tomy. This policy is justified by the fact
that preoperative diagnosis usually un-
derestimates the degree of tumour cell
atypia [72]. Nevertheless, in cases of
preoperative precise diagnosis of IPNB
with low- to high-grade intraepithelial
neoplasia and limited superficial tumour
extension, limited surgical intervention
may be justified [82].

Non-epithelial tumours

Granular cell tumour

Granular cell tumours are benign, ex-
tremely rare neoplasms usually occur-
ring in the oral cavity and subcutaneous
tissue. Fewer than 1% of these tumours
arise in the extrahepatic biliary tree [83].
In 1952, Coggins et al. [84] reported the
first case of a granular cell tumour of the
biliary tract. To date, no case of a malig-
nant bile duct granular cell tumour has
been reported. Most authors accept
the theory that these tumours originate
from Schwann cells, on the basis of his-
tological, electron microscopic and im-
munobhistichemical features [85].

The majority of patients with bile duct
granular cell tumours are black, young
and female. In fact, the tumour’s prev-
alence is four times greater in women.
Clinical symptoms and signs are non-
specific including jaundice, abdominal
pain and pruritus. Their size at the time
of diagnosis ranges from 0.5cm [86]
to 4.0cm [87] while in 11.6% of cases
the tumour is located near the con-
fluence of the right and left hepatic
ducts, masquerading as HC. A definitive
preoperative diagnosis, although diffi-
cult, might be provided from several re-
peated biopsies. The histopathology of
a granular cell tumour involves large,
granular-like eosinophilic cells which are

often immunoreactive for the S-100 pro-
tein [88]. However, even if it is precisely
diagnosed preoperatively, a surgical op-
eration may be considered, to decidedly
rule out malignancy and definitively
treat symptoms and signs caused by the
obstructing lesion.

Neural tumours

Neurofibroma

Neurofibromas are rare benign tumours
arising from Schwann cells that form the
myelin sheath of the peripheral nerves.
Occasionally, these tumours occur as
solitary lesions, but usually they develop
in the context of neurofibromatosis type |
(von Recklinghausen’s disease), which
is an autosomal dominant disease as-
sociated with multiple tumours of the
nervous system, with or without skin le-
sions. Extrahepatic bile duct neurofibro-
mas are extremely rare, with only a lim-
ited number of cases reported in medical
literature [89-91]. These tumours grow
on the connective tissue nerve sheath
of the sympathetic and parasympathetic
nerves that innervate the bile ducts.
Long spindle cells characterise these tu-
mours pathologically. The neurogenic
features of long spindle cells are demon-
strated by positive immunohistochemis-
try for S100, which is a marker for neuron
intermediate filament protein.

In the absence of Recklinghausen’s
phakomatosis, the majority of extra-
hepatic bile duct neurofibromas are
secondary to inappropriate intraoper-
ative bile duct injuries, where epineu-
rium trauma triggers a reactive fibroin-
flammatory disorganised regeneration
process [89]. Common bile duct primary
solitary neurofibromas can also develop
secondary to chronic inflammation,
biliary lithiasis or infection, when disor-
ganised regeneration of injured nerve
axons is enclosed by the nerve’s intact
epineurium.

Clinical symptoms and signs are non-
specific and there have been no specific
detective indexes or imaging features
reported for this tumour in the litera-
ture [92,93]. Therefore, differentiation
from other biliary lesions and establish-
ing a definite preoperative diagnosis is
extremely difficult. Despite their rar-
ity, bile duct neurofibromas should be
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considered in patients with a history
of previous biliary trauma. Exploratory
laparotomy is usually indicated and in-
traoperative frozen section examination
should guide the type and extent of the
procedure.

Schwannoma

Schwannoma or neurilemoma is a be-
nign tumour derived from Schwann
cells, which form the inner portion of
the peripheral nerve sheaths. It is usually
located in the upper extremities, trunk,
head and neck, retroperitoneum, me-
diastinum, pelvis and peritoneum [94].
Peripheral nerve schwannomas can be
associated with neurofibromatosis type |
and Il [95]. Digestive tract schwanno-
mas are relatively rare, commonly aris-
ing in the stomach, large bowel, rectum
and oesophagus [96]. Very rarely, these
tumours can develop along the sympa-
thetic and parasympathetic network of
nerve fibres overlying the biliary duct
wall [97]. Extrahepatic biliary schwan-
nomas tend to develop in adults in the
fifth decade of life, with a female pre-
dominance. Obstructive jaundice is the
most common clinical sign, followed by
abdominal pain and weight loss; how-
ever, the clinical symptoms and signs are
nonspecific and there are no specific pa-
rameters or imaging findings for these
tumours [98].

Macroscopically, schwannomas are
usually encapsulated solid globular
or ovoid tumours while microscopi-
cally these tumours consist of two dis-
tinct components, a hypercellular and
a myxoid [99].

Immunohistochemistry is necessary
to distinguish schwannomas from neu-
rofibromas and other digestive stromal
neoplasms. Specifically, schwannomas
are strongly positive for vimentin and
S100 protein but they are negative for
muscle cell markers and CD117, which in
turn are positive in smooth muscle and
gastrointestinal stromal tumours. Addi-
tionally, digestive tract schwannomas
are in the majority of cases negative for
CD34 [100].

Although there may be a preoper-
ative suspicion, a definitive diagnosis
of this exceedingly rare extrahepatic
biliary neoplasm requires histopatho-

logical confirmation. Therefore, and de-
spite the considerable chance of se-
rious postoperative complications, most
hepatopancreatobiliary surgeons agree
that surgical resection is the treatment
of choice [101]. Following surgical treat-
ment digestive tract schwannomas have
an excellent prognosis [101].

Neuroendocrine tumours - bile duct
carcinoid

Neuroendocrine tumours (NETs) are
a distinct, heterogeneous group of neo-
plasms that exhibit characteristic clinical,
histological and biological properties.
They arise from various neuroendo-
crine cells which are physiologically in-
volved in the neuroendocrine interface.
Commonly, NETs develop in the appen-
dix, bronchus, ileum and rectum, possi-
bly arising from embryonic neural crest
cells (Kultschitsky cells) [102]. However,
this type of cell is exceedingly scarce
throughout the bile duct epithelium,
accounting for the fact that extrahepatic
bile duct NETs are very rare [103]. In fact,
according to the study by Modlin et al.,
among digestive system NETs, the inci-
dence of extrahepatic bile duct NETs was
found to be 0.32% [104].

The term carcinoid was used until re-
cently to describe these tumours; how-
ever, in 1996 the WHO proposed the
broader term of neuroendocrine tu-
mours to define these neoplasms [105].
According to the WHO the term NETs
includes all endocrine tumours, rang-
ing from well-differentiated carcinoid
tumours to poorly differentiated can-
cers. The staging of NETs is based on
size, number of mitoses per high power
field (HPF), invasiveness and on the
Ki-67 immunostaning (cellular marker
for proliferation) to differentiate their
grade and malignant potential. The lat-
est WHO classification adds emphasis to
the NETs grade (G), distinguishing these
tumours into three categories, which
were assigned as follows: NET G1 or car-
cinoid, with a mitotic count of < 2 per
10 HPF and/or a Ki-67 index < 2%; NET
G2, with a mitotic count of 2 to 20 per
10 HPF and/or a Ki-67 index of 3-20%;
and G3 (neuroendocrine carcinoma),
with a mitotic count of > 20 per 10 HPF
and/or a Ki-67 index > 20% [106].

Carcinoid (NET G1) tumours of the ex-
trahepatic biliary ducts account for only
0.1-0.2% of all carcinoids of the diges-
tive system [13]. They occur more fre-
quently in young female patients [107].
To date, only 14 patients with hilar NET
G1 have been reported in international
literature [108].

Various hypotheses have been pro-
posed for the development of extrahe-
patic biliary NETs, however their actual
pathogenesis remains largely unset-
tled. The most accepted theory regard-
ing their pathogenesis is based on the
assumption that these neoplasms orig-
inate from a multipotent stem cell
which has the ability to differentiate into
a NET [109]. The rationale of this theory
is supported by the fact that NETs ex-
hibit mixed phenotypes, ranging from
actual NETSs to true carcinomas with dis-
persed neuroendocrine cells [110]. Intes-
tinal metaplasia consequently to chronic
inflammation increasing the number of
embryonic neural crest cells throughout
the biliary tract epithelium is also im-
plicated in the pathogenesis of biliary
NETs. [111].

Biliary NETs usually occur during the
6™ decade of life and their most frequent
anatomic location is the common bile
duct (58%) followed by the hilar conflu-
ence (28%), the cystic duct (11%) and the
hepatic duct (3%) [104]. In the majority
of cases biliary NETs are non-function-
ing without evidence of systemic endo-
crine manifestations. Occasionally, they
can be hormonally active with a detect-
able specific serum or urine marker in-
dicative of the endocrine nature of the
tumour [112,113]. The size of biliary NET
G1 tumours at the time of diagnosis is
rather small, ranging from 1.1 to 5.5cm
while their symptoms and signs such as
abdominal discomfort, jaundice, weight
loss and back pain are non-specific and
develop as a result of either obstruc-
tion/invasion or metastases [114,115].

Imaging modalities such as US, CT
or MRI-MRCP are not specific enough
to firmly diagnose biliary NETs. Pre-
cise preoperative diagnosis of extra-
hepatic biliary NETs is difficult and is
usually reached postoperatively by the
histopathologic examination of the
surgical specimen. Occasionally, a de-
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finitive preoperative diagnosis might
be provided from repeated cytologi-
cal samplings or from several repeated
biopsies [116,1171].

Appropriate management for biliary
G1 NETs necessitates surgical resec-
tion with negative margins combined
with hepatoduodenal, periportal and
pericholedochal lymph node clear-
ance [114,118]. These tumours are of
low malignant potential and therefore,
a favourable prognosis should be ex-
pected following appropriate surgical
management [119].

Pseudotumours
Inflammatory pseudotumours
Inflammatory pseudotumours (IPTs)
(plasma cell granulomas, inflammatory
myofibroblastic tumours) are rare idio-
pathic benign lesions consisting of lo-
calised proliferation of a heterogeneous
population of inflammatory cells (spin-
dle cells, plasma cells, lymphocytes, eo-
sinophils and neutrophils) together with
myofibroblastic proliferation and areas
of fibrosis and/or necrosis [120,121].
These tumours can arise in practically
every site in the body, however the lungs,
omentum and mesentery represent the
most common locations [122]. Primary
sclerosing cholangitis, Crohn’s disease
and phlebitis have been associated with
the development of IPTs [123,124].
Despite the fact that the exact inci-
dence of extrahepatic biliary IPTs is prac-
tically unknown, it has been reported
that approximately 4-20% of bile duct
strictures correspond to IPTs [125,126].
The aetiology of IPTs remains uncertain.
Among various proposed pathogenetic
hypotheses, the most likely are anteced-
ent bacterial, parasitic or viral infection.
Actually, there is an established associa-
tion between Epstein-Barr virus infec-
tion and IPT development, in view of the
fact that the Epstein-Barr virus has often
been found in histopathological IPTs
samples [127]. With regard to the patho-
genesis of extrahepatic biliary IPTs, it has
been argued that they may develop as
a result of recurrent episodes of acute
cholangitis, secondary to portal ve-
nous infection and obliterating phlebi-
tis [128,129]. Furthermore, associations
between IPTs and recurrent pyogenic

cholangitis (RPC) leading to the forma-
tion of biliary strictures have been de-
scribed [120]. Another proposed IPT ae-
tiology is autoimmunogenic processes,
given that some cases have responded
well to corticosteroid treatment [130].
The latter aetiology is supported by the
fact that IgG4-related IPTs of the liver de-
veloped in patients with autoimmune
pancreatitis [131].

Clinical findings in patients with
biliary IPTs are non-specific, being indis-
tinguishable from those of HC. On imag-
ing, IPTs appear as focal masses that may
show delayed and persistent enhance-
ment owing to their fibrous content.
On cholangiography IPTs are depicted
as biliary strictures of intra- or extrahe-
patic biliary ducts. These imaging find-
ings are remarkably similar to those of
HC [132]. In addition, preoperative tu-
mour sampling is technically challeng-
ing and it usually results in suboptimal
diagnosis [133]. Notwithstanding this,
distinction between IPTs and malignant
lesions is crucial, because IPTs have a be-
nign biological behaviour and are char-
acterised by the property of sponta-
neous regression [134].

Surgical resection or bypass opera-
tions are indicated for the management
of biliary IPTs ensuring a satisfactory
prognosis, provided that the tumour has
been proved clearly benign. The proba-
bility of IPTs in patients undergoing sur-
gical exploration should always be con-
sidered and the extent of the resection
should be determined by the intraop-
erative findings and fast frozen section
analysis [135].

Dominant stricture in the context of PSC

Primary sclerosing cholangitis is
a chronic cholestatic liver and biliary
tract disorder of possible autoim-
mune pathogenesis, characterised by
a highly variable natural history [136].
The disease is complicated by a fi-
brotic process that results in strictures
involving intra- and extrahepatic bile
ducts [136]. Its diagnosis is currently
based on direct cholangiographic or
MRCP findings, which include discontin-
uous focal stricturing and saccular dila-
tation of bile ducts, which progressively
create a ‘beaded’ appearance [137,138].

PSC consists in a diagnosis of exclu-
sion which is based on cholangio-
graphic biliary alterations which can-
not be ascribed to another cause.
Accordingly, PSC diagnosis can be es-
tablished only in the absence of various
underlying pathogenic processes, which
can lead to the typical PSC imaging
pattern [139].

Differential diagnosis of PSC includes
several disorders that can cause simi-
lar biliary alterations such as bacterial
cholangitis, intra-arterial administration
of floxuridine, prior biliary surgery and
AIDS related cholangiopathy. Central
to the diagnosis of PSC is the fact that
the disease is associated with inflam-
matory bowel disease in up to 80% of
patients [139].

PSC may run a long asymptomatic
course but it may also have an aggres-
sive progression, complicated with re-
current biliary tract obstruction/cholan-
gitis leading to end-stage liver disease.
In up to 20% of PSC patients, a localised
high-grade bile duct stricture at the liver
hilum may be the presenting feature
mimicking HC [140]. This finding should
be interpreted in light of the fact that
PSC is the most common predisposing
condition for HC in the Western world,
inducing a lifetime risk for the devel-
opment of HC of 25%. Moreover, ap-
proximately 75% of PSC patients who
develop HC have a dominant biliary
stricture, and compared to sporadic
cases of HC, PSC patients tend to present
the tumour earlier, in the 4™ or 5" de-
cade of life [140,141]. Furthermore, the
incidence of HC peaks in the first 2 years
following PSC diagnosis, while the risk
of carcinogenesis is not associated with
the duration of the underlying inflam-
matory process [142]. Of note is that the
pool data of patients with benign le-
sions obstructing the common bile duct
with an initially presumed diagnosis of
HC demonstrated a 1.6% definitive diag-
nosis of PSC at the final histopathologic
examination [10,13,14,17].

The development of HC is a lethal se-
quel of PSC, therefore evaluation of
biliary strictures discovered in PSC pa-
tients is of the utmost importance.
Nevertheless, early and accurate diag-
nosis of HC in the setting of PSC remains
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an unresolved diagnostic challenge.
Among the various modern diagnostic
tools available, per oral cholangios-
copy, which allows direct endoluminal
biliary visualisation and directed bio-
psies of suspicious strictures is proba-
bly the method of choice as it provides
over 90% sensitivity and specificity for
the diagnosis of HC [143]. Unfortunately,
HC is still diagnosed at an advanced
stage which is associated with a dismal
survival. Except palliative treatment no
other option is available [144].

The surgical management of PSC with
presumed HC deserves special consid-
eration, including resection versus liver
transplantation. The choice of treat-
ment should be guided on one hand
by the clinical stage of HC and on the
other by the severity of PSC. Patients
with advanced HC stage or metastatic
disease are poor candidates for surgical
therapy. Conversely, patients with early
stage HC and satisfactory liver function
are good candidates for surgical resec-
tion [139]. In highly selected PSC pa-
tients with nonmetastatic and limited-
early stage HC, liver transplantation
following radiochemotherapy is a very
promising treatment option in expe-
rienced centres [145].

Recurrent pyogenic cholangitis

Recurrent pyogenic cholangitis (oriental
cholangiohepatitis) is a condition charac-
terised by recurrent episodes of bacterial
cholangitis associated with intrahepatic
strictures and hepatolithiasis, commonly
affecting individuals from Southeast
Asia [146,147]. The disease peaks be-
tween the 3 and 5" decades of life, with
no gender preference, and is character-
ised by the presence of pigmented biliary
stones, which are typically located in
the left lateral and right posterior biliary
ducts. Patients commonly present with
the classical but non-specific features of
pyogenic cholangitis [148].

The pathogenesis of hepatolithiasis is
driven by a complex interplay between
metabolic disorders, reduced bile flow
rate, bile stasis, infection, and chronic in-
festation of the biliary tree, all interact-
ing in a vicious circle. In fact, liver flukes
and ascaris are believed to initially in-
duce biliary injury promoted by stone

formation and strictures followed by
bacterial superinfection [149]. Another
hypothesis regarding RPC pathogene-
sis holds that Escherichia Coli infection
interacting with hypoproteinaemia pro-
motes bilirubin deconjugation in the
bile ducts inducing the formation of
biliary sludge and stones [150]. Sepsis
induced by recurrent bacterial cholangi-
tis is the major cause of lethality in pa-
tients with RPC. Additionally, RPC is as-
sociated with the development of HC in
approximately 10% of patients [150].

Apart from intrahepatic stones, the
typical imaging features of RPC are biliary
strictures, ductal wall thickening, central
duct dilatation with abrupt tapering (ar-
rowhead sign), poor delineation of bile
duct branching and non-filling of seg-
mental biliary ducts [151]. Bile duct wall
thickening and enhancement at the liver
hilum depicted at imaging in patients
with RPC can be misinterpreted as HC.
This is due to the fact that conventional
imaging studies alone cannot accurately
differentiate a RPC hilar stricture from
HC[152].

Planning treatment of RPC compli-
cated with HC requires careful judge-
ment, taking into consideration both
disease processes. The type of surgical
operation should be guided on one hand
by the HC clinical stage and on the other
by the location of intrahepatic stones,
the present of additional biliary stric-
tures and coexistent parenchymal liver
atrophy [153].

Portal biliopathy

Portal biliopathy (PB) is recently intro-
duced terminology referring to the mor-
phologic alterations of the entire extra
and intrahepatic biliary tree in patients
with portal hypertension (PH) [154]. PH,
especially when it is caused by chronic
thrombotic obstruction of the extrahe-
patic portal vein, is commonly followed
by the development of an abnormal
periportal and pericholedochal bridg-
ing variceal network forming the por-
tal cavernoma, in an attempt to drain
the extrahepatic portal system towards
the systemic circulation [155-157]. Less
common causes of PB include liver cir-
rhosis, portal vein fibrosis without cirrho-
sis and congenital hepatic fibrosis [155].

Portal cavernoma exerts extrinsic
pressure on the adjacent biliary ducts so
that the epicholedochal venous plexus
of Saint and paracholedochal venous
plexus of Petren may on one hand me-
chanically protrude into the bile duct
lumen and on the other, induce sec-
ondary ischaemic vascular bile duct in-
jury with or without cholangitis [156].
These latter secondary events are be-
lieved to lead to the development of ir-
regular strictures of both extra and in-
trahepatic bile ducts (segmental dilated
segments with a beaded appearance,
ectasia and ‘pruning’ of the intrahepatic
bile ducts) that can cause asymptomatic
cholestasis in more than 50% of patients
and rarely, symptomatic biliary obstruc-
tion [158]. Several studies suggest that
the prevalence of PB secondary to por-
tal cavernoma can range from 80 to
93% [158,159]. Notwithstanding this, PB
is a very rare and usually asymptomatic
entity [160].

Upper quadrant pain typically of
biliary origin, recurrent fever with chills
and jaundice alone or in combination
suggest the possibility of symptomatic
PB in patients with PH. Direct cholangio-
graphic findings include segmental up-
stream dilation, calibre irregularity, fill-
ing defects that may be interpreted as
common bile duct calculi, stricture and
extrinsic impression on the bile duct due
to collaterals [161]. Clinical symptoms
and signs and cholangiographic altera-
tions of PB may resemble HC, with the
portal cavernoma appearing as a solid
mass which is termed ‘pseudocholan-
giocarcinoma sign'’ raising serious diag-
nostic and therapeutic issues [162].

Mirizzi syndrome

Mirizzi syndrome, first described by
Pablo Luis Mirizzi in 1948 [163] and
which since then has come to bear his
name, refers to secondary common bile
or hepatic duct obstruction caused by
an extrinsic compression from an im-
pacted stone in the Hartmann’s pouch of
the gallbladder or the cystic duct. Its cur-
rent definition includes four variations: a)
the cystic duct runs parallel to the com-
mon hepatic at the gallbladder infundib-
ulum; b) impacted biliary stone in the
cystic duct or the infundibulum of the
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Tab. 1. Diagnostic criteria of IgG4-SC177.

Features

bile duct histology

Characteristic criterion

with associated obliterative phlebitis and storiform fibrosis

bile duct imaging

b) fleeting/migrating biliary strictures

serology
polyorganic involvement

steroid-responsive disease

increased serum levels of IgG4

1gG4 - immunoglobulin G4, HPF - high power field

gallbladder; c) obstruction of the com-
mon hepatic duct either by a biliary stone
or by secondary inflammation; and d) ob-
structive jaundice associated with recur-
rent cholangitis or secondary biliary cir-
rhosis [164-166]. Csendes et al. [164] in
1989 further defined four evolving stages
of the syndrome, from extrinsic compres-
sion to fistulisation and/or complete ero-
sion of the common hepatic duct.

The clinical presentation of the syn-
drome varies from no symptoms or signs
to severe acute cholangitis. Despite re-
cent advances in medical technology,
preoperative diagnosis of Mirizzi syn-
drome is usually challenging. This is due
to the fact that the clinical picture, lab-
oratory values and imaging findings are
not specific [167]. Furthermore, the syn-
drome is associated with portal inflam-
mation, which often results in the de-
velopment of biliary stricture mimicking
the periductal infiltrating type of HC[31]
and apart from masquerading as HC, it is
associated with an increased risk of gall-
bladder cancer, as compared to patients
with uncomplicated cholelithiasis [168].
MRCP is the method of choice as it com-
monly depicts the impacted gallstone
and the concomitant extrinsic com-
pression that exerts on the extrahepatic
ducts in addition to the dilatation of the
proximal biliary ducts, which are all typ-
ical imaging findings in favour of Mirizzi
syndrome [31].

1gG4 related sclerosing cholangitis in the
context of IgG4-related disease
Immunoglobulin G4-related scleros-
ing cholangitis (IgG4-SC) is the biliary

manifestation of the recently recog-
nised lgG4-related disease (IgG4-RD),
which is a multisystemic disorder often
associated with autoimmune pancrea-
titis (AIP) [169,170]. Usually, IgG4-RD in-
volves multiple organs causing IgG4-re-
lated sclerosing pancreatitis, cholangitis,
retroperitoneal fibrosis, sialadenitis,
asymptomatic lymphadenopathy, thy-
roiditis, nephritis, pneumonia, prosta-
titis and some IPTs [171]. These disease
entities belong in the IgG4-RD spectrum
with commonly overlapping clinical and
radiological features [172].

Immunoglobulin G4-RDs are distin-
guished by an elevated serum IgG4, ex-
tensive lgG4-positive plasma cells and
T-lymphocyte infiltration in the affected
organs and response to steroid therapy.
They affect mainly middle-aged/older
men (60 years of age) who commonly
present with mass-forming lesions sus-
picious of malignancy [173,174]. Clini-
cal presentation depends on the organ
involved, while general symptoms and
signs such as fever and weight loss
are present in fewer than 10% of the
patients [174].

The pathogenesis of IgG4-RD remains
undetermined, but there is evidence
supporting the role of autoimmun-
ity and allergy. Inflammation and sub-
sequent fibrosis in 1gG4-RD is possibly
driven by T helper 2 cells and regulatory
T cells [175]. Allergy has been proposed
as an additional pathogenetic mecha-
nism because of the significant overlap
of symptoms and concomitant atopic
disorders [176]. The exact role of IgG4 in
the pathogenesis of IgG4-RD remains

lymphoplasmacytic infiltrate with > 10 IgG4-positive cells/HPF within and around bile ducts

a) single or multiple strictures involving intrahepatic, proximal extrahepatic, or intrapancreatic bile ducts;

pancreas, retroperitoneal fibrosis, renal lesion, and salivary/lacrimal gland

normalization of liver enzymes or resolution of stricture (radiologically)

unclear and the question as to whether
the increased T-lymphocyte infiltration
of the affected organs is a primary or
a secondary event remains unanswered.

The diagnosis of IgG4-RD is currently
based on the international consen-
sus diagnostic criteria [177]. The Mayo
Clinic HISORt, which is a mnemonic that
stands for histology, imaging, serology,
other organ involvement and response
to therapy criteria, were initially pro-
posed for the diagnosis of AIP [178]. The
three histological cornerstones support-
ing the diagnosis of IgG4-RD are an IgG4-
-positive lymphoplasmacytic tissue infil-
trate, storiform fibrosis and obliterative
phlebitis. Tissue eosinophilia of the in-
volved organs may also coexist. Another
central unifying characteristic is the re-
sponse to immunosuppression, particu-
larly steroid therapy (Tab. 1) [179].

Immunoglobulin G4-SC is the most
common extrapancreatic manifesta-
tion of AIP [180]. It has a male predom-
inance presenting usually in the 5™ and
6t decades of life. Its clinical picture is
non-specific including obstructive jaun-
dice, weight loss, abdominal pain, stea-
torrhoea and new onset diabetes [181].
It may be diagnosed incidentally in pa-
tients presenting clinically with AIP
without clinical symptoms or suspicion
of biliary involvement [182].

The diagnosis of 1gG4-SC requires
a high index of clinical suspicion and can
be based on the HISORt criteria [183]
and the Japanese 1gG4-SC working
group statement allowing for differen-
tiation from HC [184]. CT is an invalua-
ble diagnostic method as it demon-
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strates biliary strictures with associated
wall thickening and inflammation. Addi-
tionally, it can identify the involvement
of other organs and generalised lym-
phadenopathy [185]. Endoscopic retro-
grade or magnetic resonance cholan-
giography plays a central role in IgG4-SC
diagnosis. Cholangiography depicts dif-
fuse bile duct wall thickening in stenotic
segments. These findings may be mul-
tiple, showing an intrahepatic distribu-
tion similar to that of PSC or they may
be located in the hilar plate mimicking
HC. The intrapancreatic part of the com-
mon bile duct is the most commonly in-
volved site, especially when combined
with AIP [186]. Notwithstanding this,
these findings are non-specific so that
the imaging studies presently employed
are unable to differentiate IgG4-SC from
HC [187]. Differential diagnoses also in-
clude PSC, pancreatic cancer and trau-
matic biliary strictures. Of note is that,
despite the fact that the elevation of
serum IgG4 (>1404g/L) is a hallmark of
IgG4-SC, it is not regarded as pathogno-
monic, as nearly 30% of IgG4-SC patients
have normal serum IgG4 levels, while
additional, certain PSC cases, and other
disease entities might demonstrate high
serum lgG4 [188,189]. Hypergamma-
globulinaemia, hyper IgG, antinuclear
antibody, rheumatoid factor and peri-
pheral eosinophilia are additional sen-
sitive serological markers, however their
diagnostic value is rather limited be-
cause of their low specificity [190]. Occa-
sionally, IgG4-SC can develop as an iso-
lated biliary disease presenting as either
a diffuse SC or a hilar IPT [191]. Salivary
and/or lacrimal gland swelling added by
retroperitoneal fibrosis and renal lesions
may coexist on presentation [192].
Accurate diagnosis of 1gG4-SC re-
quires histological analysis. Bile duct
biopsy revealing more than 10 IgG4-
-positive plasma cells is considered as
the diagnostic threshold [190]. Most
IgG4-SC patients respond well initially
to glucocorticoid therapy, but refrac-
tory or recurrent disease is not uncom-
mon [193]. If such a situation occurs,
agents with corticosteroid sparing prop-
erties and targeting therapy with the
monoclonal antibody rituximab against
the surface protein CD20 of B cells

may be considered as alternative reg-
imens [181]. However, it should be re-
membered that when managing a pre-
sumed steroid-responsive disease, the
use of glucocorticoids must be justified,
to avoid the lethal pitfall of missing the
correct diagnosis and delaying the treat-
ment of a malignant disease.

Hepatobiliary sarcoidosis

Sarcoidosis is a chronic multisystem
granulomatous disorder of undefined
aetiology, which is histologically charac-
terised by non-necrotising granulomas
composed of epitheliod cells [194]. The
disease occurs mainly in the age group
of 20- to 40-year-olds who most com-
monly develop pulmonary infiltrates
and bilateral pulmonary hilar adenopa-
thy [195]. Diagnosis can be established
clinically by the involvement of at least
two organs and by the presence of
a compatible illness that presents with
respiratory symptoms. A firm diagnosis
can be made only by the demonstration
of non-caseating epithelioid cell granu-
lomas on pathological examination of
the affected organs.

Hepatobiliary involvement is a rather
frequent extrapulmonary site of the
disease, affecting more than 50% of sar-
coidosis patients, however it is usually
asymptomatic. Only 5-15% of patients
with biopsy-proven hepatobiliary in-
volvement exhibit symptoms and signs
of the disease. Rarely, the disorder is as-
sociated with severeliver diseasesand/or
PH [196]. Isolated liver involvement has
been documented in about 13% of pa-
tients with systemic sarcoidosis [197].

Hepatobiliary sarcoidosis (HS) is char-
acterised by the development of mul-
tifocal micronodular or macronodular
granulomas, which can cause presinu-
soidal PH rapidly progressing to liver fi-
brosis and gradual destruction of the in-
tralobular bile ducts leading to biliary
strictures and ductopenia. These de-
rangements can lead to granuloma-
tous cholangitis, which is characterised
by a slow onset and can progress in the
long term to biliary cirrhosis [31,198].
Extra-hepatic biliary tract involvement
is rare and is usually caused by extrin-
sic compression or direct invasion of the
portal or peri-portal lymph nodes by the

sarcoid granulomas [199]. In such cases,
the imaging findings are usually indis-
tinguishable from those of HC [200]. Dif-
ferentiation from HC can become even
more challenging in cases of isolated HS
with no hepatic or pulmonary manifes-
tations or systemic symptoms [201].

The treatment of HS is the same as for
systemic sarcoidosis. Once a firm diag-
nosis of HS is established, decompres-
sion of the biliary system must be pro-
vided and a long-lasting remission will
be required. Importantly, although
steroid treatment improves liver func-
tion tests it has no effect on the natural
course of granulomas [201].

Xanthogranulomatous cholecystitis and
choledochitis
Xanthogranulomatous cholecystitis is
an unusual variant of chronic cholecysti-
tis characterised by severe inflammation
associated with multiple intramural nod-
ular formation, proliferative fibrosis and
foamy histiocytes [202]. It occurs mainly
in patients with gallstone disease and
its incidence ranges from 1 to 13% with
a slight female predominance [203].
Gallbladder lithiasis, bile retention
and chronic inflammation are among
the basic causative factors of the
disease [204]. The destructive inflamma-
tory process develops mainly in the gall-
bladder wall, however it is characterised
by local invasiveness and fistulisation
involving occasionally neighbouring
structures exhibiting a ‘pseudomalig-
nant’ behaviour. Xanthogranuloma-
tous inflammatory involvement of the
extrahepatic bile ducts can cause xan-
thogranulomatous choledochitis, which
is characterised by biliary obstruction
with inflammatory strictures and hilar
lymphadenopathy, features that mimic
HC. On extremely rare occasions, xan-
thogranulomatous choledochitis may
develop regardless of the presence of
xanthogranulomatous cholecystitis
and/or direct fistulisation [126,205]. Xan-
thogranulomatous choledochitis should
be included in the differential diagnosis
of patients with a biliary stricture, espe-
cially in geographical areas with a high
incidence of xanthogranulomatous
cholecystitis. However, modern preop-
erative diagnostic tools are unreliable
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both in confirming the diagnosis and in
ruling out malignancy in cases of xan-
thogranulomatous choledochitis, there-
fore surgical resection should be per-
formed wherever feasible [205].

Conclusions

Acknowledging the lack of a diagnostic
gold standard that would always allow
a firm preoperative diagnosis of HC, it
can be concluded that the stakes remain
very high when trying to define the
exact nature of the underlying aetiology
of a hilar stricture/lesion, both because
of the potential risk to falsely conclude
a benign disease, missing the window
of opportunity to radically resect a le-
thal but potentially curable cancer and
because of the economic costs and sig-
nificant morbidity associated with inap-
propriate major operations in patients
with benign aetiologies. It appears that
an individualised and multidisciplinary
approach can play a major role in suc-
cessfully overcoming this diagnostic and
therapeutic challenge.
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Summary

Background: Our study aimed to evaluate incidence and mortality trends for childhood and
adolescent cancers in the period 1994-2016 in the Czech Republic. Material and methods: Data
on childhood cancers, which are recorded in the Czech National Cancer Registry, were validated
using a clinical database of childhood cancer patients and combined with data from the Natio-
nal Register of Hospitalised Patients and with data from death certificates. These validated data
were used to establish cancer incidence. Data from death certificates were used to evaluate
long-term trends in mortality. Incidence and mortality trends were assessed by the average
annual percentage change. Results: The age-standardised incidence trend for childhood can-
cers (i.e. those diagnosed in patients aged 0-19 years) showed a statistically significant slight
long-term increase in the number of new cases, +0.5% annually on average (p < 0.01), more
specifically an increase of +0.6% in girls and a statistically insignificant decrease of —0.1% in
boys. In children aged 0-14 years, other malignant epithelial neoplasms and malignant mela-
nomas showed the largest statistically significant average annual increase in incidence (+4.9%;
p < 0.01), followed by central nervous system neoplasms (+1.3%; p < 0.05). Lymphomas, by
contrast, showed a statistically significant average annual decrease in incidence in children
aged 0-14 years (—2.1%; p < 0.01). In adolescents aged 15-19 years, other malignant epithelial
neoplasms and malignant melanomas also showed a statistically significant average annual
increase in incidence (+5.2%; p < 0.01), followed by central nervous system neoplasms (+1.5%;
p < 0.05). Mortality trends showed a statistically significant long-term decrease: on average,
—5.1% annually in children aged 0-14 years (p < 0.01), and —3.7% annually in adolescents aged
15-19 years (p < 0.01). Conclusion: Available data make it possible to analyse long-term trends
in childhood cancer incidence and mortality.
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EPIDEMIOLOGICAL TRENDS FOR CHILDHOOD AND ADOLESCENT CANCERS IN THE PERIOD 1994-2016

Souhrn

Vychodiska: Cilem studie bylo zhodnotit trendy incidence a mortality zhoubnych nadord u déti a adolescentt v obdobi 1994-2016 v Ceské
republice. Materidl a metody: Udaje o novotvarech déti evidované v Narodnim onkologickém registru byly validovany pomoci klinické databéaze
détské onkologie a dale kombinovény s Udaji Narodniho registru hospitalizovanych a Listu o prohlidce zemrelého. Z téchto validovanych dat
byly zjistény hodnoty incidence novotvar(. Ke sledovani dlouhodobého trendu mortality byla pouzita data z Listu o prohlidce zemielého. Trendy
incidence a mortality byly hodnoceny prlimérnou ro¢ni procentualni zménou. Vysledky: Trend vékové standardizované incidence zhoubnych
nadorG u déti ve véku 0-19 let vykazuje statisticky vyznamny dlouhodoby mirny narlst novych pripad( primérné o +0,5 % roc¢né (p < 0,01),
u divek 0 +0,6 %, zatimco u chlapct statisticky nevyznamny pokles o —0,1 %. Nejvyraznéjsi statisticky vyznamny prdmérny ro¢ni narlst incidence
u déti ve véku 0-14 let byl pozorovan u jinych malignich epitelidinich novotvard a malignich melanom? (+4,9 %; p < 0,01), ale také u onemocnéni
centralni nervové soustavy (+1,3 %; p < 0,05). Naopak statisticky vyznamny prdmérny ro¢ni pokles incidence u déti ve véku 0-14 let vykazuji
lymfomy (2,1 %; p < 0,01). U adolescentll ve véku 15-19 let byl pozorovan statisticky vyznamny prdmeérny ro¢ni narlst incidence u jinych ma-
lignich epitelidInich novotvarG a malignich melanom (+5,2 %; p < 0,01), ale také u onemocnéni centrdlni nervové soustavy (+1,5 %; p < 0,05).
Trend mortality zhoubnych nadord vykazuje statisticky vyznamny dlouhodoby pokles priimérné o —5,1 % ro¢né u déti ve véku 0-14 let (p < 0,01),
a 0 —-3,7 % ro¢né u adolescentt (p < 0,01). Zdveér: Dostupna data umoznuji analyzovat dlouhodobé trendy incidence a mortality zhoubnych na-
dor u déti a adolescent(l.

Klicova slova
zhoubné nadory - déti — adolescenti - incidence — mortalita - ¢asovy trend

Introduction ses contain basic diagnostic and clini-  from the National Register of Hospital-
Based on data from the Czech Natio- cal data on childhood cancer patients;  ised Patients and with data from death
nal Cancer Registry, which were vali- data from the period 1994-2016 were  certificates. These combined data were
dated using clinical data from participat- available at the time of our analysis [2];  used to establish cancer incidence. Data
ing childhood cancer centres, data from - National Registry of Hospitalised Pa-  from death certificates were used to de-
the National Register of Hospitalised Pa- tients (NRHOSP) - a nationwide po-  termine long-term mortality trends in
tients and data from death certificates, pulation-based registry containing the period 1994-2016.
our study aimed to evaluate incidence records on persons who were hospita-
and mortality trends for cancers diag- lised in inpatient wards, and who were ~ Methods
nosed in children (aged 0-14 years) and discharged from hospital in the mo-  The cancers were classified into groups
in adolescents (aged 15-19 years) in the nitored period [3]. NRHOSP was used  according to the International Classifi-
period 1994-2016 in the Czech Republic. to look up more recent data from the  cation of Childhood Cancer (ICCC) [6].
years 2015 and 2016; Malignant neoplasms (cancers) were
Available data on childhood and - Death certificate — the basic source  defined as those belonging to all diag-
adolescent cancers in the Czech of information on each death. The nostic groups (I-XIl) in the ICCC clas-
Republic examining physician fills the certifi-  sification with behaviour code 3, plus
High-quality data play a key role in the cate immediately after his/her exami-  those belonging to diagnostic groups IlI
assessment of epidemiology of child- nation of the deceased person. Apart  (central nervous system (CNS) and mis-
hood and adolescent cancers. In partic- from the basic sociodemographic cha-  cellaneous intracranial and intraspinal
ular, the following data sources are used racteristics, the physician also records  neoplasms) and Xa (intracranial and in-
for this purpose in the Czech Republic: the succession of causes leading to  traspinal germ cell tumours) with be-
+ Czech National Cancer Registry (CNCR) - death (coded by ICD-10); the evalua-  haviour code 0/1. Incidence is the num-
a nationwide population-based registry ted data were last updated on 31 De-  ber of new cases diagnosed in a given
into which new cancer cases are recor- cember 2016 [4]; period in a given population. Mortal-
ded and followed up regularly. Cancer - Demography of the Czech Repub- ity is the number of deaths from a given
registration is enshrined in Czech le- lic — all demographic data on the po-  diagnosis (so-called cause-specific mor-
gislation and is obligatory [1]; pulation of interest in the period tality) occurring in a given period in
- Clinical databases of childhood can- 1994-2016 were drawn from data pro-  a given population. Crude incidence (or
cer patients - internal databases main- vided by the Czech Statistical Office  crude mortality) is the number of new
tained in two major centres provid- (CZSO) [5]. cases arising (or deaths occurring) per
ing care to childhood cancer patients 1 million persons in a given population;
(the Department of Paediatric Haema- Data on childhood cancers, which are  depending on the context, the number

tology and Oncology at the University  recorded in the Czech National Cancer  of persons is equal to the entire popu-
Hospital in Motol and the Department  Registry, were validated using a clinical  lation of children and adolescents aged
of Paediatric Oncology at the Uni-  database of childhood cancer patients  0-19 years, children aged 0-14 years,
versity Hospital Brno). These databa-  and subsequently combined with data  adolescents aged 15-19 years, only boys
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Tab. 1. Numbers of cases annually and crude incidence rates according to ICCC groups, sex and age in the period 1994-2016.

% Number of cases
annually

total

age 0-14 years
| leukaemias 29.2 45
Il lymphomas 123 23
Il CNS and miscellaneous intracranial and intraspinal neoplasms 21.8 33
IV neuroblastoma and other peripheral nervous cell tumours 79 11
V  retinoblastoma 24 3
VI  renal tumours 4.8 6
VIl hepatic tumours 1.5 3
VIl malignant bone tumours 46 7
IX soft tissue and other extraosseous sarcomas 65 10
X germ cell tumours, trophoblastic tumours and neoplasms of gonads 2.9 3
Xl other malignant epithelial neoplasms and malignant melanomas 5.9 6
Xl other and unspecified malignant neoplasms 0.2 0

total 100% 152

age 15-19 years
| leukaemias 1.1 10
Il lymphomas 258 18
Il CNS and miscellaneous intracranial and intraspinal neoplasms 104 8
IV neuroblastoma and other peripheral nervous cell tumours 0.5 0
V  retinoblastoma - -
VI  renal tumours 0.7 0
VIl hepatic tumours 0.3 0
VIIl malignant bone tumours 6.1 5
IX soft tissue and other extraosseous sarcomas 5.6 4
X germ cell tumours, trophoblastic tumours and neoplasms of 140 15

gonads
Xl other malignant epithelial neoplasms and malignant melanomas ~ 25.0 11
Xl other and unspecified malignant neoplasms 04 0

total 100% 73

Crude incidence
(per 1 million children)

boys girls total boys girls total B/G ratio

35 80 538 439 490 1.2:1
10 34 279 131 207 21:1
27 60 392 338 366 1.2:1
10 22 136 130 133 1.0:1
3 7 42 39 40 U181
7 13 71 92 81 0.8:1
1 4 32 16 24 20:1
6 13 83 70 77 1.2:1
8 18 120 9.7 109 1.2:1
4 8 41 56 48 0.7:1
10 16 76 122 098 06:1
0 <1 02 06 04 03:1
122 274 181.1 153.6 167.7 1.2:1
5 15 290 171 232 1.7:1
17 35 550 525 538 1.0:1
6 14 250 181 216 14:1

<1 10 12 11 08:1

<1 1 1.3 18 15 0.7:1

0 <1 08 04 06 20:1
3 8 163 90 127 18:1
4 8 116 119 117 1.0:1
4 19 451 127 293 36:1
23 34 319 735 522 04:1
0 <1 07 11 09 06:1
64 136 217.6 199.3 208.7 1.1:1

ICCC - International Classification of Childhood Cancer, B/G - boys/girls, CNS - central nervous system

or only girls in a given age group. Age-
-standardised incidence rate (or age-
-standardised mortality rate) (ASR) - is
the weighted mean of crude incidence
(or mortality) rates in age categories,
with weights of crude rates in individual
age categories being proportional to the
number of persons in a standard popula-
tion. In other words, ASR is the number

of new cases (or deaths) per 1 million
persons if the population of interest had
the same age structure as the standard
population. In our calculations, we used
the world standard population (W) [7],
i.e. a theoretical population for which
the percentages of persons in indi-
vidual age categories correspond ap-
proximately to a given real population.

The joinpoint regression method [8] was
used to evaluate incidence and mor-
tality trends; the joinpoint regression
model assumes that its regression mean
function is piecewise linear and the seg-
ments (with different gradients) are con-
tinuously connected at several time
points, which are generally unknown.
Apart from the obtained curve, the
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average annual percentage change
(AAPQ) is an important result of this
method. If any joinpoints occur, the
annual percentage change (APC) for
a given period can be evaluated, sup-
plemented with statistical significance
and confidence intervals. The IBM SPSS
Statistics 25 software was used to carry
out the analysis. The Joinpoint Regres-
sion Program (version 4.6) [9] was used
as a specialised software to calculate the
joinpoint regression.

Results

Demography

According to the CZSO data, there were
10,565,284 people living in the Czech
Republic on 1 July 2016. The population
age structure revealed that a total of
1,635,342 children aged 0-14 years and
458,382 adolescents aged 15-19 years
lived in the Czech Republic at that
time; the population of interest there-
fore comprised a total of 2,093,724 per-
sons aged 0-19 years, accounting for
approximately 20% of the total popu-
lation. Although a steady decline in the
number of children aged 0-19 years was
observed in the Czech Republic from
1994 onwards, a slight increase in the
number of both boys and girls was ob-
served in 2015-2016. The percentages
of age groups < 1 year and 10-14 years
was virtually unchanged in the period
1994-2016, whereas the percentages of
children aged 1-4 years and 5-9 years
increased slightly and the percentage
of adolescents aged 15-19 years de-
creased steadily. The ratio of boys to girls
has not changed in the period of interest
(there were 51.3% boys and 48.7% girls
in 2016).

Current epidemiological trends for
childhood and adolescent cancers in
the Czech Republic

A total of 9,435 children and adoles-
cents under the age of 19 were diag-
nosed with cancer in the period
1994-2016, i.e. 410 cases annually on
average (274 cases in children aged
under 14 and 136 cases in adolescents).
The age group distribution was as fol-
lows: < 1 year (6.7%), 1-4 years (22.8%),
5-9 years (17.2%), 10-14 years (20.1%)
and 15-19 years (33.2%). Despite minor

fluctuations, cancer incidence in abso-
lute numbers decreased steadily until
2007 and could be considered as stable
from that time until 2016. The incidence
rate per 1 million children, however, had
a slightly increasing trend in the entire
period of interest, apart from the stabi-
lisation in the most recent years. A total
of 378 cases were newly diagnosed in
the Czech Republic in 2016, correspond-
ing to 181 cases per 1 million children
(183 cases in girls, i.e. 180 cases per
1 million girls, and 195 cases in boys,
i.e. 185 cases per 1 million boys). In the
period 1994-2016, incidence was some-
what higher in boys than in girls in both
age groups of interest: 0-14 years (boys/
girls ratio 1.2; p < 0.01) and 15-19 years
(1.1; p < 0.05). The higher incidence of
cancer in boys aged 0-14 years, as com-
pared to girls in the same age group, is
due to a markedly higher incidence of
lymphomas (ICCC Group Il). The numbers
of cases annually and crude incidence
rates by ICCC groups, sex and age in the
period 1994-2016 are given in Tab. 1.
The most common childhood and
adolescent cancers affecting the age
group of < 19 years in the Czech Repub-
lic in the period 1994-2016 involved
leukaemia, which accounted for almost
1 in 4 of all cases, followed by CNS neo-
plasms (18.0%) and lymphomas (16.8%).
Other malignant epithelial neoplasms
and malignant melanomas also con-
tributed significantly to the incidence
of childhood and adolescent cancers
(12%). Leukaemia (29.2%) and CNS neo-
plasms (21.8%), followed by lymphomas
(21.8%), were the most common cancers
in children aged 0-14 years, whereas
lymphomas (25.8%), other malignant
epithelial neoplasms and malignant
melanomas (25.0%) and germ cell tu-
mours, trophoblastic tumours and neo-
plasms of the gonads (14.0%) were the
most common cancers in adolescents
aged 15-19 years, as shown in Tab. 1.
The age-standardised incidence trend
for childhood cancers (i.e. those diag-
nosed in patients aged 0-19 years)
showed a statistically significant long-
term slight increase in the number
of new cases, +0.5% annually on av-
erage (95% Cl +0.2, +0.8; p < 0.01)
(ASR-W: 184 cases per 1 million children

in 2016), namely an increase of +0.6% in

girls (95% Cl1+0.3,1.0; p < 0.01) and a sta-

tistically insignificant decrease of —0.1%

in boys (95% Cl —2.3, +2.1; p = 0.93). The

incidence trend for solid tumours in pa-
tients aged 0-19 years in the Czech Re-
public showed a statistically significant
increase in the number of new cases an-
nually, +1.4% on average (95% Cl +1.0,
+1.8; p < 0.01), in the entire period
1994-2016 (ASR-W: 119 cases per 1 mil-
lion children in 2016). By contrast, the in-
cidence trend for malignant neoplasms
of the lymphoid and haematopoietic
tissue showed a statistically significant
slight decrease in the number of new

cases, —0.8% annually on average (95%

Cl-1.4; -0.3; p < 0.01) (ASR-W: 65 cases

per 1 million children in 2016), as shown

in Graph 1.

The largest statistically significant
average annual increase in incidence
was observed in the group of other ma-
lignant epithelial neoplasms and malig-
nant melanomas (+5.1%; 95% Cl +4.0,
+6.3; p <0.01) (ASR-W: 28 cases per 1 mil-
lion children in 2016), followed by CNS
neoplasms (+1.4%; 95% Cl +0.4, +2.4;
p < 0.01) (ASR-W: 38 cases per 1 million
children in 2016). By contrast, a statisti-
cally significant average annual decrease
in incidence was observed in lympho-
mas (—1.5%; 95% Cl -2.5, —0.5; p < 0.01)
(ASR-W: 26 cases per 1 million children in
2016). A statistically significant average
annual decrease in incidence of germ
cell tumours, trophoblastic tumours and
neoplasms of the gonads was only ob-
served in girls (—3.3%; 95% Cl -5.9, -0.7;
p < 0.05) (ASR-W: 5 cases per 1 million
girls in 2016). Let us examine the main
subgroups of the most important ICCC
groups in more detail:

+ ICCC Group lI: The incidence trend for
Hodgkin's lymphoma showed a statis-
tically significant slight decrease over
the entire period 1994-2016, —1.4% an-
nually on average (95% Cl -2.4, —0.4;
p < 0.01) (ASR-W: 13 cases per 1 million
childrenin2016).Theincidence trend for
non-Hodgkin’s lymphoma also showed
a statistically significant decrease in the
number of new cases, —2.3% annually
on average (95% Cl 3.5, -1.0; p < 0.01)
(ASR-W: 7 cases per 1 million children
in 2016). The opposite was observed
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TAQ 7o

804 Mo

ASR-W (incidence per 1 million children)

1004 veeen

1204

1994
1995
1996
1997
1998
1999

— solid tumours (N = 5,663)
regression curve according
to joinpoint regression
AAPC = +1.4%* (+1.0; +1.8)

neoplasms of lymphoid
and haematopoietic tissue
(N=3,772)

regression curve according
to joinpoint regression
AAPC = -0.8** (-1.4;,-0.3)

Graph 1. Incidence trends for solid tumours and neoplasms of lymphoid and haematopoietic tissue in children and adolescents

aged 0-19 years.

ASR-W - age-standardised incidence rate — world standard population, AAPC (95% Cl) — average annual percentage change (95% confi-

dence interval)
** p-value < 0.01

Tab. 2. Incidence trends and average annual percentage change in selected ICCC groups according to age and sex, 1994-2016.

Diagnosis
according
to ICCC

0-14 years
AAPC
AAPC in boys
AAPC in girls
15-19 years
AAPC
AAPCin boys
AAPC in girls
0-19 years
AAPC
AAPC in boys
AAPC in girls

ICCCI. Leukaemias

-15(-4.3;1.3)
-0.1(-1.3;1.2)
-1.9(-4.4;0.7)

+1.0(=1.0;3.1)
+0.8 (-1.4;3.1)
+1.2(-1.5;4.0)

-13(-38;1.2)
0.0(-1.2;1.2)
-1.6 (-4.0;0.7)

ICCCIl.
Lymphomas

—2.1%*(=3.5;-0.7)
—2.5** (-4.3; -0.8)
-0.8(-2.5;1.0)

-0.8(-2.5;0.8)
—-1.1(-2.6;0.5)
-0.5(-2.0; 1.0)

—1.5%*(=2.5; -0.5)
—1.9%*(-3.3; -0.6)
+0.1(-2.0;2.2)

ICCCIIIl. CNS and
miscellaneous intracranial
and intraspinal neoplasms

+1.3%(0.2; 2.5)
+1.1(-0.3; 2.6)
+1.6%(0.3;2.9)

+1.5%(0.1; 2.9)
+0.9 (-1.2;3.1)
+2.3(-0.3;5.1)

+1.4%% (0.4; 2.4)
+1.3%(0.1;2.5)
+1.6%% (0.5; 2.8)

ICCC XI. Other malignant
epithelial neoplasms and
malignant melanomas

+4.9%% (3.4; 6.4)
NA
+5.4%% (3.6;7.1)

+5.2%*(3.8;6.7)
+5.7** (3.8; 7.6)
+5.0%* (3.5; 6.7)

+5.1** (4.0; 6.3)
+5.0** (3.6; 6.6)
+5.1** (3.7, 6.5)

ICCC - International Classification of Childhood Cancer, CNS - central nervous system, AAPC (95% Cl) — average annual percentage

change

*p-value < 0.05, **p-value < 0.01
NA - AAPC could not be estimated reliably because N = 0 was reported in at least 1 year from the follow-up period; AAPC was cal-

culated from the age-standardised incidence rate for children aged 0-14 years and for the entire group (0-19 years); AAPC was cal-
culated from the crude incidence rate for adolescents aged 15-19 years.
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Tab. 3. Numbers of deaths and crude mortality rates for childhood and adolescent cancers according to age and selected years

from the period 1994-2016.

Number of deaths
Malignant Solid Neoplasms of lymphoid Malignant
neoplasms tumours and haematopoietic neoplasms
tissue
0-14 years
1994 112 69 43 56.6
2000 76 49 27 45.1
2005 34 29 5 225
2010 39 26 13 259
2016 35 25 10 214
15-19 years
1994 49 28 21 54.5
2000 33 20 13 47.8
2005 19 13 6 29.0
2010 19 17 2 31.7
2016 10 7 3 21.8
0-19 years
1994 161 97 64 56.0
2000 109 69 40 45.9
2005 53 42 11 244
2010 58 43 15 27.5
2016 45 32 13 215

in the incidence trend for Burkitt lym-
phoma, which showed a statistically
significant increase, +3.3% annually on
average (95% Cl +0.5, +6.2; p < 0.05)
(ASR-W: 4 cases per 1 million children
in 2016).

+ ICCC Group lll: The incidence trend for
astrocytomas showed a statistically in-
significant slight increase over the en-
tire period 1994-2016, +0.2% annually
onaverage (95%Cl—-1.1,+1.5;p=0.73)
(ASR-W: 20 cases per 1 million children
in 2016), and a similar trend was ob-
served for ependymomas and choroid
plexus tumours, i.e. an insignificant
slight increase in incidence, +0.5% an-
nually on average (95% Cl —1.9, +3.0;
p = 0.68) (ASR-W: 2 cases per 1 mil-
lion children in 2016). The incidence
trend for intracranial and intraspinal
embryonal tumours, however, sho-
wed a statistically significant increase
in the number of new cases, +2.1% an-

nually on average (95% Cl +0.5, +3.6;
p < 0.05), (ASR-W: 8 cases per 1 million
children in 2016).

+ ICCC Group XI: Incidence trends for
other and unspecified carcinomas,
thyroid carcinomas and malignant me-
lanomas all showed statistically signi-
ficant average annual increases over
the entire period 1994-2016, namely
+4.9% in other and unspecified car-
cinomas (95% Cl +2.9, +7.0; p < 0.01)
(ASR-W: 9 cases per 1 million children
in 2016), of 6.5% in thyroid carcinomas
(95% Cl +4.5, +8.5; p < 0.01) (ASR-W:
8 cases per 1 million children in 2016)
and of 5.1% in malignant melanomas
(95% Cl +2.6, +7.7; p < 0.01) (ASR-W:
7 cases per 1 million children in 2016).

According to available data, cancer in-
cidence had a stable trend in children
aged 0-14 years (AAPC = +0.2%; 95% Cl
—-0.2, +0.6; p = 0.34) (ASR-W: 173 cases

Crude mortality (per 1 million children)

Solid Neoplasms
tumours of lymphoid and
haematopoietic tissue

349 21.7

29.1 16.0

19.2 33

17.3 8.6

153 6.1

31.2 234

29.0 18.8

19.8 9.2

284 33

15.3 6.5

33.7 22.2

29.0 16.8

194 5.1

204 7.1

153 6.2

per 1 million children in 2016), unlike
cancer incidence in adolescents aged
15-19 years, which showed a statistically
significant long-term increase in the
number of new cases, +1.0% annually
on average in boys (95% Cl +0.2, +1.7;
p =0.02) (crude incidence: 225 cases per
1 million boys in 2016), and even +1.7%
in girls (95% CI +0.9, +2.5; p < 0.01)
(crude incidence: 215 cases per 1 million
girlsin 2016).

Trends in cancer incidence in children
aged 0-14 years

The incidence trend for leukaemia can
be considered as stable since 1996 (age-
-standardised incidence: 42 cases per
1 million children in 2016). The inci-
dence of lymphomas showed a statis-
tically significant decrease, —2.1% an-
nually on average (95% Cl —-3.5, —0.7;
p < 0.01) (ASR-W: 17 cases per 1 mil-
lion children in 2016), whereas CNS
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Graph 2. Changes over time in the proportion of deaths from different cancer types (according to ICD-10) in children and adolescents.

neoplasms showed the opposite trend,
i.e. a statistically significant average an-
nual increase of +1.3% (95% CI +0.2,
+2.5; p < 0.05) (ASR-W: 43 cases per
1 million children in 2016). The incidence
of other malignant epithelial neoplasms
and malignant melanomas grew signifi-
cantly, +4.9% annually on average (95%
Cl +3.4, +6.4; p < 0.01) (ASR-W: 16 new
cases per 1 million children in 2016).

Trends in cancer incidence

in adolescents aged 15-19 years

The incidence trend for leukaemia
showed a slight but statistically insignif-
icant increase, +1.0% annually on aver-
age (crude incidence: 31 cases per 1 mil-
lion children in 2016). The incidence of
lymphomas showed an average an-
nual decrease of 0.8%, which, however,
was statistically insignificant (crude in-
cidence: 55 cases per 1 million children
in 2016). By contrast, CNS neoplasms
showed the opposite trend, i.e. a statisti-
cally significant average annual increase
of +1.5% (95% Cl +0.1, +2.9; p < 0.05)
(crude incidence: 20 cases per 1 million
children in 2016). The incidence of other
malignant epithelial neoplasms and
malignant melanomas grew signifi-

cantly, +5.2% annually on average (95%
Cl +3.8, +6.7; p < 0.01) (crude incidence:
70 cases per 1 million children in 2016).

Incidence trends and the AAPC for
the four most common ICCC groups
diagnosed in children and adolescents,
according to age and sex, are described
in Tab. 2.

Cancer mortality in patients aged
0-19 years decreased over the entire pe-
riod 1994-2016, both in absolute num-
bers and calculated per 1 million chil-
dren. Mortality was mostly higher in
boys than in girls (both in absolute num-
bers and calculated per 1 million per-
sons) — except the most recent year,
when girls had a higher mortality than
boys. There were 161 cancer deaths in
children in the Czech Republic in 1994,
i.e. 56 deaths per 1 million children.
By contrast, there were only 45 cancer
deaths in children in the Czech Repub-
lic in 2016, corresponding to 22 deaths
per 1 million children (25 deaths in girls,
i.e. 25 deaths per 1 million girls, and
20 deaths in boys, i.e. 19 deaths per 1 mil-
lion boys). The numbers of deaths and
crude mortality rates for malignant neo-
plasms, solid tumours and neoplasms of
the lymphoid and haematopoietic tissue,

according to age and selected years from
the period 1994-2016, are given in Tab. 3.

Malignant neoplasms of the brain,
spinal cord and other parts of the CNS
(C70-C72) were the most common
causes of cancer deaths in patients aged
0-19 years in the Czech Republic in the
period 1994-2016, followed by leukae-
mia (C91-C95) and then by less com-
mon neoplasms, namely malignant
neoplasms of the bone and articular car-
tilage (C40-C41), malignant neoplasms
of the connective and soft tissue (C47,
C49) and non-Hodgkin's lymphoma
(C82-C86). The age group distribution
was as follows: < 1 year (4.6%), 1-4 years
(19.2%), 5-9 years (21.4%), 10-14 years
(22.0%) and 15-19 years (32.8%). In
the period 1994-2016, malignant neo-
plasms of the brain, spinal cord and
other parts of the CNS were the most
common causes of cancer deaths in
children aged 0-14 years (accounting
for more than 1 in 3 cancer deaths in
this age group), followed by leukaemia
(23.4%) and malignant neoplasms of the
connective and soft tissue (9.1%). Leu-
kaemia (23.9%), followed by malignant
neoplasms of the brain, spinal cord and
other parts of the CNS (18.9%) and ma-
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Graph 3. Mortality trends for solid tumours and neoplasms of lymphoid and haematopoietic tissue in children and adolescents aged

0-19 years.

ASR-W - age-standardised mortality rate — world standard population, AAPC (95% CI) - average annual percentage change (95% confi-

dence interval)
** p-value < 0.01

lignant neoplasms of the bone and ar-
ticular cartilage (15.9%) were the most
common causes of cancer deaths in ad-
olescents aged 15-19 years. Malignant
neoplasms of the brain, spinal cord and
other parts of the CNS remained the
most common causes of cancer death
in children aged 0-14 years of the entire
period of interest. In adolescents aged
15-19 years, leukaemia was the most
common causes of cancer deaths until
2010, when it was replaced by malig-
nant neoplasms of the brain, spinal cord
and other parts of the CNS in the more
recent period (2011-2016), as shown in
Graph 2.

The age-standardised mortality trend
for childhood cancers (i.e. those diag-
nosed in patients aged 0-19 years)
showed a statistically significant long-
term decrease in the number of deaths,
—4.7% annually on average (95% Cl -5.3,
—4.1; p < 0.01) (ASR-W: 21.5 deaths per
1 million children in 2016), more spe-
cifically —5.1% annually in boys (95% Cl
—5.8, —4.3; p < 0.01) (ASR-W: 19 deaths
per 1 million boysin 2016) and —4.1% an-
nually in girls (95% Cl -5.1,-3.2; p < 0.01)
(ASR-W: 25 deaths per 1 million girls in

2016). The mortality trend for solid tu-
mours in patients aged 0-19 years in the
Czech Republic showed a statistically
significant decrease in the entire period
1994-2016, —3.8% annually on aver-
age (95% Cl —4.4, -3.2; p < 0.01) (ASR-
W: 15 deaths per 1 million children in
2016). The mortality trend for malignant
neoplasms of the lymphoid and haema-
topoietic tissue showed a similar situa-
tion, i.e. a statistically significant long-
term decrease in the number of deaths,
—6.5% annually on average (95% Cl -7.9,
—5.1; p < 0.01) (ASR-W: 6 deaths per
1 million children in 2016), as shown in
Graph 3.

The mortality trend for childhood can-
cers showed a statistically significant
long-term decrease in both age groups
of interest: —5.1% annually on average in
children aged 0-14 years (95% Cl -5.7,
—4.4; p < 0.01) (ASR-W: 21 deaths per
1 million children in 2016) and —3.7%
annually on average in adolescents
aged 15-19 years (95% Cl —4.8, —-2.6;
p < 0.01) (crude mortality: 22 deaths per
1 million adolescents in 2016). Mortal-
ity trends and the AAPC for malignant
neoplasms, solid tumours and neo-

plasms of the lymphoid and haemato-
poietic tissue, according to age and sex,
are described in Tab. 4. Please note that
over the entire period 1994-2016, the
mortality trend for solid tumours in boys
aged 15-19 years in the Czech Repub-
lic showed a statistically significant de-
crease in the number of deaths, —4.0%
annually on average (95% Cl —5.3, -2.7;
p < 0.01), whereas an average annual in-
crease of +0.6% was shown in girls (95%
Cl —=1.8, +3.1); this increase, however,
was statistically insignificant.

Discussion

In the period 1994-2016, the age-stand-
ardised incidence trend for childhood
cancers (i.e. those diagnosed in patients
aged 0-19 years) in the Czech Republic
showed a statistically significantincrease
in the number of new cases, +0.5% an-
nually on average (95% Cl +0.2, +0.8;
p < 0.01); this is comparable to trends
in the US, where cancer incidence in pa-
tients under 20 years of age grew +0.6%
annually on average (p < 0.05) in the pe-
riod 1975-2014 [10]. When comparing
European countries, the Czech Republic
has one of the highest incidence rates
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Tab. 4. Mortality trends and average annual percentage change in selected neoplasms according to age and sex, 1994-2016.

0-14 years
AAPC
AAPC in boys
AAPCin girls
15-19 years
AAPC
AAPC in boys
AAPC in girls
0-19 years
AAPC
AAPC in boys

Malignant neoplasms

—5.1%%(=5.7,~4.4)
—5.2%%(=6.1,-4.3)
—4.7%%(~6.0,~3.4)

—3.7*%(-4.8;,-2.6)
—4.8%%(-6.2,-3.4)
-1.8(-3.8;0.3)

~4.7%%(~5.3;-4.1)
—5.1%%(—5.8;—4.3)
—4.1%%(=5.1;-3.2)

Solid tumours

—4.2%%(-4.8,-3.7)
—4.2*%(-5.3;-3.0)
—4.2%*%(=5.1;,-3.3)

—2.2*%(-3.6;,-0.8)
—4.0%* (=5.3,-2.7)
0.6 (-1.8;3.1)

—3.8**%(-4.4,-3.2)
—4.2%*%(=5.1;,-3.2)
—3.2*%(-4.0;,-2.3)

AAPCin girls

AAPC (95% Cl) — average annual percentage change (95% confidence interval)

**p-value < 0.01

Neoplasms of lymphoid
and haematopoietic tissue

—6.7**(—8.4;-5.1)
—6.9%%(—8.8;,-5.0)
—5.6*%(-8.3;-2.7)

—5.6*%(~7.6;-3.5)
NA
NA

—6.5**(-7.9;-5.1)
—6.5*%(-8.3;,-4.7)
—6.1%%(-8.3;,-3.9)

NA — AAPC could not be estimated reliably because N = 0 was reported in at least one year from the follow-up period; AAPC was
calculated from the age-standardised mortality rate for children aged 0-14 years and for the entire group (0-19 years); AAPC was
calculated from the crude mortality rate for adolescents aged 15-19 years.

of cancer diagnosed in children aged
0-19years.The age-standardised (world)
incidence rate per 1 million children in
the Czech Republic (173.5 in the period
1990-2012) is similar to that in Portu-
gal, for example (173.8; 1991-2012). The
highest incidence has been reported in
Belgium (211.1; 2004-2013) and in Italy
(206.2; 1992-2013), whereas Bulgaria
reported the lowest incidence (124.6;
1990-2013) [11].

The trend in age-standardised inci-
dence of cancer diagnosed in children
aged 0-14 years in European countries
(39 registries from 19 countries in total)
has seen a statistically significant in-
crease in the period 1991-2010 (+0.54%;
95% Cl +0.44; +0.65) [12]. A similar
trend - but of borderline significance -
was observed in the Czech Republic in
the period 1994-2014 (+0.6%; 95% Cl
0.01; 1.12) [13]. In the period 1994-2016,
however, the incidence of childhood
cancer in the Czech Republic already had
a stable trend (+0.2%; 95% Cl -0.2; +0.6;
p = 0.34). In children aged 0-14 years,
other malignant epithelial neoplasms
and malignant melanomas showed the

largest statistically significant average
annual increase in incidence (+4.9%;
95% Cl +3.4, +6.4; p < 0.01), followed
by CNS neoplasms (+1.3%; 95% Cl +0.2,
+2.5; p < 0.05). Studies published in re-
cent years also reported a significant
increase in the incidence of these two
cancer groups: in Austria, for exam-
ple, the incidence of CNS neoplasms
increased +2.9% annually on average
(95% CI +0.9, +5.0; p < 0.01) in the pe-
riod 1994-2011, and an average annual
increase of +1.8% (95% Cl +0.6, +3.1;
p < 0.05) in the incidence of CNS neo-
plasms was observed in Italy in the pe-
riod 1988-2008; a significant increase in
the incidence of other malignant epithe-
lial neoplasms and malignant melano-
mas, +4.1% (p < 0.05) was also observed
in Italy [14,15]. By contrast, lymphomas
in children aged 0-14 in the Czech Re-
public showed a statistically significant
average annual decrease in incidence
(=2.1%; 95% CI -3.5, —=0.7; p < 0.01);
this trend, although statistically insig-
nificant, was also observed in Austria
(—=0.7%) [14]. Apart from that, the most
recent paper by Steliarova-Foucher et al.

pointed out a statistically significant de-
crease in the incidence of lymphomas
in Eastern European countries (—1.32%;
95% Cl —2.08; —0.56), as opposed to sta-
ble trends in Northern, Southern and
Western European countries [12]. Simi-
lar trends in the incidence of individual
cancers diagnosed in children aged
0-14 years in the period 1994-2014 in
the Czech Republic were described by
Kodytkova et al. [13].

Cancerincidence in Czech adolescents
showed a significant long-term increase
in the number of new cases in the pe-
riod 1994-2016: +1.0% annually on aver-
age in boys (95% Cl +0.2; +1.7; p = 0.02)
and even +1.7% in girls (95% Cl +0.9;
+2.5; p < 0.01). In the period 1991-2010,
a significant increase in cancer inci-
dence in adolescents (+0.96%; 95% Cl
+0.73; +1.19) was reported in other Eu-
ropean countries, too (45 registries from
19 countries in total) [12]. In the period
1994-2016, the incidence of other ma-
lignant epithelial neoplasms and malig-
nant melanomas in adolescents aged
15-19 years in the Czech Republic grew
significantly, +5.2% annually on average
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(95% ClI +3.8, +6.7; p < 0.01), followed
by CNS neoplasms, which showed an
average annual increase in incidence
of +1.5% (95% Cl +0.1; +2.9; p < 0.05).
An increase in the incidence of malig-
nant melanomas has already been men-
tioned in the paper by Bajciova et al.,
which also highlighted the continuously
growing trend in cancer incidence in
adolescents [16]. In Austria in the pe-
riod 1994-2011, the average annual in-
crease in the incidence of CNS neo-
plasms was +5.7% (p < 0.01), whereas
the incidence of other malignant epi-
thelial neoplasms and malignant mela-
nomas increased by +2.9% (p < 0.05) an-
nually on average [14]. An increase in
the incidence of other malignant epithe-
lial neoplasms and malignant melano-
mas (+5.3%; 95% ClI +3.3, +7.3; p < 0.05)
was also observed in Italy in the period
1988-2008 [15].

The mortality trend for solid tu-
mours in patients aged 0-19 years in
the Czech Republic showed a statisti-
cally significant decrease in the entire
period 1994-2016,-3.8% annually on
average (95% Cl —4.4, —-3.2; p < 0.01)
and a similar situation was observed in
the mortality trend for malignant neo-
plasms of the lymphoid and haema-
topoietic tissue, i.e. a statistically sig-
nificant long-term decrease in the
number of deaths, —6.5% annually on
average (95% Cl —7.9, —5.1; p < 0.01).
In the US in the period 1998-2006,
the mortality trend for malignant neo-
plasms of the lymphoid and haema-
topoietic tissue showed a statistically
significant decrease of —2.2% annually
on average (95% Cl -3.1,-1.2; p < 0.05)
in patients under 20 years of age,
whereas mortality trends for other ma-
lignant neoplasms were stable in the
period 1996-2006 (—0.3%; 95% Cl —1.1,
+0.5) [17].

In the Czech Republic in the period
1994-2016, the mortality trend for child-
hood cancers showed a statistically sig-
nificant long-term decrease in both
age groups of interest: —5.1% annually
on average in children aged 0-14 years
(95% Cl =5.7, —4.4; p < 0.01) and —3.7%
annually on average in adolescents aged
15-19 years (95% Cl —4.8, —2.6; p < 0.01).
Studies published in recent years also re-
ported a significant decrease in mortal-
ity: in Austria in the period 1994-2011,
for example, cancer mortality decreased
—2.4% annually on average (95% ClI
—-3.7, -1.2; p < 0.001) in children aged
0-14 years and —2.0% (95% Cl —4.6, 0.5;
p > 0.05) in adolescents [14]; and in Ire-
land, cancer mortality decreased —2.6%
annually on average (95% Cl —3.0, —-2.1)
in boys aged 0-14 years in the period
1964-2013, and —2.9% annually on aver-
age (95% Cl —-3.4, —2.3) in girls aged
0-14 years in the period 1968-2013 [18].

Conclusion

Our study provides the latest and com-
prehensive information on the devel-
opment of epidemiological trends for
childhood and adolescent cancers in the
Czech population. This paper proves the
availability of adequate data sources for
the above-mentioned analyses.
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Summary

Background: Peripheral T-cell lymphomas (PTCLs) is a diverse group of lymphomas (10-15%
of all non-Hodgkin’s lymphomas) with aggressive behavior. Despite the standard of 1 line
anthracycline-containing regimens, clinical outcomes are poor compared to B-cell ymphomas.
In addition, there are still debates about specific prognostic factors (PF) in PTCLs. Aims: Pri-
mary endpoints — event-free survival (EFS) and overall survival (OS). To evaluate the prognostic
significance of five PTCLs scores (International Prognostic Index — IPI, International Peripheral
T-cell lymphoma Project Score - IPTCL, Prognostic Index for T-cell lymphoma - PIT, modified
Prognostic Index for T-cell ymphoma - mPIT and T-cell score). Patients and methods: From
67 enrolled patients, only 50 were included: PTCL not otherwise specified (22, 44%), anaplastic
large cell lymphoma ALK+ (anaplastic lymphoma kinase-positive) (10, 20%) and ALK— (ana-
plastic lymphoma kinase-negative) (18, 36%). Patients received CHOP-like regimens (CHOP,
CHOEP, EPOCH,). Results: The overall rate response was observed in 66% of cases (complete
response 78%). There were 48% of relapses after the 1¢t line therapy during follow-up (me-
dian 11 months; range 1-85 months). Median age 57 (range 22-80) with male predominance
62%. In total, 40% of patients were > 60 years old, 48% had stage llI-IV. Majority of patients
were assessed by five prognostic scores. IPI (45 patients): the 3-year EFS and OS were higher for
IPI<1vs.IPI>2(80vs. 18% and 87 vs. 27%, respectively; p = 0.0002). Receiver operating charac-
teristic analysis confirmed poor clinical outcome to patients with PF > 1 (Se = 88 %; Sp = 68 %;
AUC = 0.7; p = 0.0081). IPTCLP (41 patients): the presence of PF = 1-2 showed EFS and OS
reduction. A 3-year EFS rate for 1-2 PF was 25 vs. 70% for PF = 0 (p = 0.003). Thus, 3-year OS in
patients with PF =0 vs. PF = 1-2 was 100 vs. 20% (p = 0.0001). PIT (42 patients): better 3-year EFS
and OS in patients with PF = 0 vs. PF = 1-3 (88 vs. 28% and 100 vs. 34%, respectively, p = 0.001).
Patients with PF = 1-3 have a higher rate of relapses vs. PF = 0 (p = 0.0005 by Cox-test). mPIT
(21 patients): no significant difference between PF and clinical outcomes. T-cell score (18 pa-
tients): higher survival rates with PF < 2. More than 2 PF have an impact on EFS (p = 0.005). The
3-years OS in patients with PF < 2 was 77 vs. 25% in cases with PF = 3 (p = 0.001). Conclusion:
IPI, PIT, IPTCLP are still very useful in defining risk stratification. As to mPIT and T-cell score, more
patients to evaluate their prognostication possibility are needed.

Key words
peripheral T-cell lymphomas - prognostic factors — peripheral T-cell lymphomas not otherwise
specified — anaplastic lymphoma kinase-positive — anaplastic lymphoma kinase-negative
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UKRAINE DATA ON PROGNOSTIC FACTORS AND TREATMENT OUTCOMES IN PATIENTS WITH PERIPHERAL T-CELL LYMPHOMAS

Souhrn

Vychodiska: Periferni T lymfomy (peripheral T-cell ymphomas - PTCL) jsou rGznorodou skupinou lymfom (10-15 % vsech non-Hodgkinovych lym-
fomu) s agresivnim chovanim. | pies standardni rezimy obsahujici antracykliny v 1. linii jsou klinické vysledky ve srovnani s lymfomy B bunék $patné.
Rovnéz se stéle vedou diskuze o specifickych prognostickych faktorech (PF) v PTCL. Cile: Primérni cile — preziti bez pfihody (event-free survival -
EFS) a celkové preziti (overall survival — OS). Vyhodnotit prognosticky vyznam péti skére PTCL (Mezinarodni prognosticky index — IPI, Mezinarodni
projektové skore periferniho T lymfomu — IPTCL, Prognosticky index pro T lymfom — PIT, upraveny prognosticky index pro T lymfom - mPIT a T-skére
bunék). Pacienti a metody: Z 67 registrovanych pacientd bylo zahrnuto pouze 50: PTCL blize nespecifikované (22, 44 %), anaplasticky velkobunécny
lymfom ALK+ (pozitivni anaplastickd lymfomova kinaza) (10, 20 %) a ALK— (negativni anaplasticka lymfomova kinéaza) (18, 36 %). Pacienti dostavali
rezimy CHOP (CHOP, CHOEP, EPOCH). Vysledky: Celkova cetnost odpovédi byla pozorovana v 66 % pfipadl (Uplna odpovéd 78 %). Béhem nésledné
1é¢by doslo ve 48 % k relapsdm (median 11 mésicd; rozmezi 1-85 mésicl). Primérny vék 57 let (rozmezi 22-80), s pievahou muzt 62 %. Celkem
40 % pacientl bylo starsich 60 let, 48 % mélo stadium IlI-IV. Vétsina pacient(i byla hodnocena péti prognostickymi skore. IPI (45 pacientd): 3leté
EFS a OS byly vy3sis IPI < 1 vs. IPI > 2 (80 vs. 18 % a 87 vs. 27 %; p = 0,0002). Analyza ROC (receiver operating characteristic) potvrdila Spatny klinicky
vysledek u pacientli s PF > 1 (Se = 88 %; Sp = 68 %; AUC = 0,7; p = 0,0081). IPTCLP (41 pacientd): pfitomnost PF = 1-2 vykazovala snizeni EFS a OS.
Trileté EFS pro 1-2 PF bylo 25 vs. 70 % pro PF = 0 (p = 0,003). Tudiz 3leté OS u pacientd s PF = 0 vs. PF = 1-2 bylo 100 vs. 20 % (p = 0,0001). PIT
(42 pacientl): lepsi 3leté EFS a OS u pacientt s PF = 0 vs. PF = 1-3 (88 vs. 28 % a 100 vs. 34 %; p = 0,001). Pacienti s PF = 1-3 maji vyssi miru relapst
nez PF =0 (p = 0,0005 Coxovym testem). mPIT (21 pacientd): zadny vyznamny rozdil mezi PF a klinickymi vysledky. Skére T bunék (18 pacientt):
vys$si mira preziti s PF < 2. Vice nez 2 PF maji dopad na EFS (p = 0,005). Trileté OS u pacientl s PF < 2 bylo 77 vs. 25 % v pfipadech s PF > 3 (p = 0,001).
Zdver: IP|, PIT, IPTCLP jsou stale velmi uZzitecné pfi definovani stratifikace rizika. Pokud jde o skére mPIT a T bunék, je treba vice pacientd, aby bylo
mozné vyhodnotit jejich prognostické moznosti.

Klicova slova
periferni T lymfomy - prognostické faktory — periferni T lymfomy blize nespecifikované — pozitivni anaplastickd lymfomova kinaza - negativni

anaplasticka lymfomova kinaza

Introduction

The classification of non-Hodgkin’s
lymphoma (NHL) has evolved stead-
ily during the last several decades. In
the 1950s, Rappaport et al. recognized
the importance of the growth pattern
in NHL and used pattern, cell size and
shape as the basis of a classification [1].
In the 1970s, recognition that NHL cells
were derived from T- or B-cells led to the
immunologically based classification of
Lukes and Collins and the Kiel classifica-
tion of Lennert [2,3]. The Working For-
mulation was proposed in 1982 in an at-
tempt to unify the various classifications.
In 1994, a group of pathologists (the In-
ternational Lymphoma Study Group)
proposed a classification of lymphoid
neoplasms [4].

Due to the 2016 World Health Organ-
ization (WHO) classification, there are
more than 20 types of mature T- and
natural killer neoplasms (Tab. 1), with
its heterogeneous nature and genetic
characteristics. Between all lymphoid
neoplasms, peripheral T-cell lympho-
mas (PTCL) counts only near 10-15%
by different data [5,6]. The incidence of
PTCL depends on geographical region.
It is well-known that incidence of PTCLs
is more frequent in Asia, Central and

South America compared to Europe.
However, in Europe and North America,
nodal disease is more common than in
Asia and South America, where extra-
nodal cases prevalence is observed [7,8].
Usually, the disease more often occurs in
male, but women are not an exception.
Predominantly, PTCL are diagnosed in
middle and elderly age groups [9].
Nowadays, there are four more prev-
alent types of PTCL: anaplastic large
cell lymphoma (ALCL), what could be
ALCL anaplastic lymphoma kinase-pos-
itive (ALK+) and anaplastic lymphoma
kinase-negative (ALK-), angioimmu-
noblastic lymphoma and peripheral
T-cell ymphoma not otherwise specified
(PTCL-NOS) [6]. PTCLs are an extremely
heterogeneous group with different
“mixed luggage” clinical and pathologi-
cal features, but still lack of clearer infor-
mation to define it in one entity.
Unfortunately, compared to B-cell
lymphomas, outcome prognostic rates
in PTCL are lower, in spite of numerous
treatment options and ongoing clini-
cal trials. Prognostic scores for patients
with PTCL are still under investiga-
tion. There are two large retrospective
studies organized by the International
T-Cell Project and the British Columbia

Cancer Agency, but prospective data
are still missing. Despite this, risk fac-
tors are being studied and described
in countless studies, but there are still
a lot of debates about their clinical
implementation.

Patients and methods
Study population
During the last 9 years, from August
2009 to April 2018, we analyzed PTCL pa-
tients at the Department of Oncohema-
tology of the National Cancer Institute.
Approximately 80% of all cases have
been evaluated in the pathology labo-
ratory of the National Cancer Institute in
Kiev, Ukraine. Other cases have been re-
ceived from pathological laboratories in
different Ukrainian centers. All pathology
reports were reviewed according to the
last edition of the WHO classification of
lymphoid neoplasms (2016). Only PTCL-
-NOS, ALCL ALK+ and ALCL ALK- cases
were included in the analysis because
of their prevalence between other sub-
types. Treatment response was mostly as-
sessed by computed tomography scan or
positron emission tomography/computed
tomography. All data collection has been
done by gathering information manually
and via electronic local database.
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Prognostic scores in PTCL

One of the main ideas of this study was
to analyze present prognostic scores: In-
ternational Prognostic Index (IPl), Prog-
nostic Index for T-cell lymphoma (PIT),
International Peripheral T-cell lym-
phoma Project Score (IPTCLP), modi-
fied Prognostic Index for T-cell lym-
phoma — mPIT and the new one - T-cell
score [10-14].

The IPI was calculated as a primary
scale to assess outcomes in patients
with NHL's. Factors for poor progno-
sis were age > 60 years, stage Ill/IV
disease, elevated lactate dehydroge-
nase (LDH) level, Eastern Cooperative
Oncology Group (ECOG) performance
status 2, more than one extranodal site
of disease. Number of risk factors iden-
tified four groups: 0-1 low; 2 low in-
termediate; 3 high intermediate and
4-5 high.

The PIT score was evaluated by
four prognostic factors (PF): age
(< 60 vs. > 60), performance status
(ECOG 1 vs. > 2), LDH level (low vs. high)
and bone marrow involvement (neg-
ative vs. positive). Due to PF, patients
were divided into four groups: low-risk,
low-intermediate-risk, high-interme-
diate-risk or high-risk groups.

The IPTCLP prognostic model in-
cludes three variables: age (< 60 vs. > 60),
performance status (ECOG 1 vs. > 2)
and platelet cell count (< 150 x 10°/L
vs.> 150 x 10%/L). As in previous prognos-
tic models, patients were classified into
low-risk, low-intermediate-risk, high-in-
termediate-risk or high-risk groups.

The mPIT score has the same PF
as PIT score with addition of Ki-67
immunostaining (< 75% vs. > 75%),
age (< 60 vs. > 60), performance status
(ECOG 1 vs. > 2), LDH level (low vs. high)
and bone marrow involvement (nega-
tive vs. positive). After calculating all PF,
patients were classified into low-risk, in-
termediate-risk or high-risk groups.

Three prognostic groups were iden-
tified by T-cell score: low-risk, interme-
diate risk, and high-risk groups, based
on the inclusion of ECOG (< 1 vs. > 1)
Ann Arbor stage (I-Il vs. IlI-IV) Albu-
min (> 3.5 vs. < 3.5g/dL) and absolute
neutrophil count (ANC) (< 6.5 x 10°/L
vs. > 6.5 x 10°/L) evaluation.

Tab. 1. 2016 World Health Organization classification of mature T and NK

neoplasms.

mature T and NK neoplasms

T-cell prolymphocytic leukemia

T-cell large granular lymphocytic leukemia

chronic lymphoproliferative disorder of NK cells

Aggressive NK-cell leukemia

systemic EBV+ T-cell ymphoma of childhood

Hydroa vacciniforme-like lymphoproliferative disorder*

adult T-cell leukemia/lymphoma

Extranodal NK-/T-cell lymphoma, nasal type

enteropathy-associated T-cell lymphoma

Monomorphic epitheliotropic intestinal T-cell ymphoma*

indolent T-cell lymphoproliferative disorder of the gastrointestinal tract*

Hepatosplenic T-cell ymphoma

subcutaneous panniculitis-like T-cell ymphoma

Mycosis fungoides

sezary syndrome

Primary cutaneous CD30* T-cell lymphoproliferative disorder

lymphomatoid papulosi

Primary cutaneous anaplastic large cell lymphoma

primary cutaneous gamma/delta T-cell lymphoma

Primary cutaneous CD8* aggressive epidermotropic cytotoxic T-cell ymphoma

primary cutaneous acral CD8* T-cell ymphoma*

Primary cutaneous CD4* small/medium T-cell lymphoproliferative disorder

peripheral T-cell ymphoma, NOS

Angioimmunoblastic T-cell ymphoma

follicular T-cell lymphoma*

Nodal peripheral T-cell ymphoma with TFH phenotype*

anaplastic large-cell lymphoma ALK+

Anaplastic large-cell lymphoma ALK-*

breast implant-associated anaplastic large-cell lymphoma*

* changes from the 2008 classification

T neoplasms — neoplasms from T cells, NK — natural killer, EBV - Epstein-Barr virus,
NOS - not otherwise specified, TFH - T follicular helper, ALK — anaplastic lymphoma

kinase

Statistical analysis

Event-free survival (EFS) was defined
as the time from diagnosis to either
disease progression or relapse, or to
death (from any cause). Data were cen-
sored if the patients were alive and free
of progression/relapse at last follow-up.
Overall survival (OS) was defined as the

time from diagnosis to death from any
cause. Data were censored if the pa-
tients were alive at the last follow-up.
Survival curves were calculated by the
method of Kaplan and Meier, statistical
significance of parameters differences
was determined using Log-rank test and
Chi-square test. To investigate the contri-
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Tab. 2. Patients characteristics with PTCL (PTCL-NOS, ALCL+, ALCL-).

Median age (years)
Age = 60 years
Gender (male)

Histology type, n (%)
PTCL-NOS
ALCL+
ALCL-

ECOG >1

Ann Arbor stage IlI-1V

B symptoms

Bulky disease

Extranodal involvement sites = 2
Bone marrow involvement
Low albumin level < 3.5 g/L
High Ki-67 level > 75%
Platelets < 150 x 10°/L

ANC > 6.5 x 10° cells /L
1**-line treatment

CHOP + CHOP - like

CHOEP

Da-EPOCH

Only radiation therapy

N total N %
50 57 (22-80)
50 20 40
50 31 62
50
22 44
10 20
18 36
50 15 30
50 24 48
50 26 52
50 3 6
50 1 22
50 7 14
28 5 18
27 12 a4
50 9 18
50 12 24
50 25 50
50 16 32
50 8 16
50 1 2

PTCL - peripheral T-cell ymphomas, PTCL-NOS - peripheral T-cell ymphomas not
otherwise specifies, ALCL+ - anaplastic large cell lymphoma positive, ALCL— anaplas-
tic large cell ymphoma negative, ECOG - Eastern Cooperative Oncology Group, ANC -
absolute neutrophil count, CHOP - cyclophosphamide/doxorubicin/vincristine/pred-
nisone, CHOEP - cyclophosphamide/doxorubicin/etoposide/vincristine/prednisone,
Da-EPOCH - etoposide/prednisone/vincristine/cyclophosphamide/doxorubicin

Tab. 3. Number of patients (from all included in the study - 50) assessed by

prognostic scores.

N total %
International Prognostic Index 45 90
Prognostic Index for T-cell ymphoma 42 84
International Peripheral T-cell lymphoma Project Score 41 82
modified Prognostic Index for T-cell ymphoma 21 42
T-cell score 18 36

bution of individual prognostic factors,
the Cox proportional hazards regres-
sion model was performed. Hazard ratio
(HR) with 95% confidence intervals (Cl)

was calculated for factors identified by
this regression model. The difference
was considered statistically significant at
p < 0.05. The data was statistically pro-

cessed using Statistica 10 and MedCalc
12.6.1.0 software.

Patients characteristics

We registered 67 PTCL patients based on
the WHO classification, but only 50 pa-
tients were included with histological
subtypes of PTCL-NOS (22 cases, 44%),
ALCL ALK+ (10 cases, 20%) and ALCL
ALK- (18 cases, 36%). In total, 13 pa-
tients with ALCL diagnosis but without
ALK status were excluded and 2 patients
with angioimmunoblastic T-cell lympho-
mas (AITL) due to loss of follow-up. Stag-
ing and response assessment have been
done by standard protocols and gener-
ally accepted criteria. Median age atdiag-
nosis was 57 (22-80) years with male
predominance in 62% of cases. Patient
characteristics at the time of diagnosis
are summarized in Tab. 2.

For prognostic score assessment, the
majority of patients were evaluated with
IPI, PIT, IPTCLP, mPIT and T-cell score
(Tab. 3). All patients received CHOP (cy-
clophosphamide, doxorubicin, vin-
cristine, and prednisone) or CHOP-like
regimens with or without radiation
therapy.

Results

The overall rate response was observed
in 66% patients of our cohort group.
The survival rates by T-NHL subtype are
shown in Fig. 1, 2. Early relapse or refrac-
tory disease were registered in 21 (42%)
patients, late relapse — 3 (6%) after the
1%t line therapy during the follow-up
period (median 11 months; range
1-85 months).

We revealed that advanced stages
(II-1V), performance status (ECOG > 1)
and high serum level of LDH (> 620 U/I)
are unfavorable PF in patients with
PTCL and can predict clinical outcomes
(Fig. 3A-C).

Three-year-EFS was higher in patients
with stage I-Il (by Cox, p=0.003), ECOG 0
(50 vs. 10%, log rank test, p = 0.0001) and
low serum level of LDH (80 vs. 25%, log
rank test; p = 0.0017).

Thesamedatawerefoundinourcohort
for OS. The level of 3-year-OS was lower
in patients with stage IlI-IV (30 vs. 66%,
log rank test; p =0.003), ECOG < 1 (15 vs.
65%, log rank test; p = 0.0001) and high
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Fig. 1. Overall survival by T-NHL subtype.

T-NHL - T-cell non-Hodgkin’s lymphoma, NOS - not otherwise speci-

fied, ALK — anaplastic lymphoma kinase

Fig. 2. Event-free survival by T-NHL subtype.
T-NHL —T-cell non-Hodgkin's lymphoma, NOS — not otherwise speci-

fied, ALK — anaplastic lymphoma kinase
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Fig. 3A-C. Clinical outcomes.

LDG - lactate dehydrogenase, ECOG - Eastern Cooperative Oncology Group
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Fig. 4A-E. Poor clinical outcomes.
ECOG - Eastern Cooperative Oncology Group, LDG — lactate dehydrogenase, B-symptoms — fever, night sweats, weight loss

serum level of LDH (35 vs. 85%, log ity (Se) = 68%; specificity (Sp) = 63%; (Se = 85%; Sp = 65 %; AUC = 0.75;
rank test; p = 0.0009). Receiver operat- area under the curve (AUC) = 0.65, p=0.0005).

ing characteristic (ROC) analysis con-  p=0.02), ECOG > 1 (Se =55%; Sp =90 %; In addition, the presence of B-symp-
firmed all data for stage IlI-IV (sensitiv- ~ AUC = 0.72; p = 0.0003) and high LDH  toms was shown to play an important
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Tab. 4. Patients assessed with International Prognostic Index.

PTCL-NOS
N
low risk (0-2) 10
high risk (3-5) 9

International Prognostic Index

ALCL+
% N %
22 7 16
20 3 7

ALCL-
N %
11 24
5 11

PTCL-NOS - peripheral T-cell lymphomas not otherwise specifies, ALCL+ — anaplastic large cell ymphoma positive, ALCL— anaplas-

tic large cell ymphoma negative

role in prognosis of 3-year-OS (70 vs. 28%,
log rank; p = 0.006) as well as low plate-
let (PLT) count (PLT < 150 x 10°/L) showed
poor clinical outcomes (Fig. 4A-E). Thus,
1-year OS was better in patients with nor-
mal vs. low level of PLT (58 vs. 20%, re-
spectively, log rank test; p = 0.009).

Patients who achieved any type of re-
sponse had higher 3-year EFS and OS
compared to patients without response
(73 vs. 15% and 80 vs. 15%, respectively,
log rank; p < 0.0001). No difference be-
tween 1% line chemotherapy with or
without adding etoposide and presence
of radiation therapy to EFS and OS.

Outcomes in different prognostic
groups

All patients in study group were assessed
by prognostic scores. The number of pa-
tients in the investigation scores-groups
were approximately equal.

IPI (45 patients)

The 3-year EFS and OS were signifi-
cantly higher in patients with IPl < 1 vs.
IPl > 2 (80 vs. 18% and 87 vs. 27%, re-
spectively; p = 0.0002). ROC analy-
sis confirmed that patients with PF > 1
are associated with poor clinical out-
come (Se = 88%; Sp = 68%; AUC = 0.7;
p =0.0081) (Tab. 4).

IPTCLP (41 patients)
The presence of PF = 1-2 were asso-
ciated with the reduced EFS and OS in
T-NHL patients. A 3-year EFS rate for
PF = 1-2 was 25% compared with 70%
for PF = 0 of T-NHL patients (log rank
test; p = 0.003) (Tab. 5).

At the same time, OS was calculated.
Using Kaplan-Meier, 3-year OS in pa-

tients in this group with PF = 0 was bet-
tervs.PF=1-2(100 vs. 20%, respectively,
log rank test; p = 0.0001). The prognos-
tic significance of PF = 0 in clinical out-
come of T-NHL (OS) was also confirmed
with multivariate analysis (HR = 1.2; 95%
Cl 1.8-6.5; p =0.0001).

PIT (42 patients)

Kaplan-Mayer assessment showed better
results of 3-year EFS and OS in patients with
PF =0 vs. PF = 1-3 (88 vs. 28% and 100 vs.
34%, respectively, log rank test; p = 0.001).
Patients with PF = 1-3 had a higher rate
of relapse, comparing to absence of PF
(p =0.0005 by Cox-test) (Tab. 6).

mPIT (21 patients)

There was no significant difference be-
tween PF and clinical outcomes in this
group (Tab. 7).

T-cell score (18 patients)

We revealed that survival rates were bet-
ter if PF < 2. Thus, more than 2 PF influ-
enced EFS (p = 0.005 by Cox). Notably,
3-year OS in patients with PF < 2 was
77 vs. 25% in cases with PF > 3 (log rank
test; p = 0.001). However, no significant
difference between PF and PFS was
found (Tab. 8).

No significant difference was found
between bone marrow involvement,
age, gender, Ki-67, albumin, ANC, and
EFS or OS rate.

Discussion

This study was based on the Ukrainian
population over a 10-year period. It is
the largest Ukrainian population-based
data reported about PTCL, despite the
fact that it is a single-center experience.

National Cancer Institute provides ther-
apy to people from all over Ukraine. Al-
though, there are no previous available
population based reports from east Eu-
ropean countries. Moreover, this is the
first study where patients were analyzed
using all five prognostic scores: IPI, PIT,
IPTCLP, mPIT and T-cell score.

It is known that PTCL has a large epi-
demiological variation in different geo-
graphical regions. Using data of The In-
ternational T-Cell Project, the most
frequent types of PTCL are PTCL-NOS,
AITL, ALCL (ALK-), ALCL (ALK+) and
NK/T-cell lymphoma [8]. In Europe,
PTCL-NOS and AITL are more frequent
than the other three, confirmed by sev-
eral studies [8,15]. However, in our analy-
sis, PTCL-NOS was observed in a major-
ity of patients, while only two cases with
AITL were presented and excluded from
analysis, because of unclear data records.
Our study has two limitations — absence
of Ukrainian data registry and central
pathology review. We can also mention
a small number of patients as a limita-
tion, but it is a single-center study.

The median age of patients in our co-
hort is lower compared to previously
published large studies [10,15,16]. It
could be explained by a shorter life-
time in the Ukrainian population com-
pared to the European one. Never-
theless, OS rates are comparable with
international data presented in the
T-Cell Project [10,15].

There are still debates about risk strat-
ification of PTCL, since the standard 1+
line of treatment results in poor out-
come of major PTCL types. In our study,
we did not observe any crucial differ-
ence between prognostic scores in sur-
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Tab. 5. Patients assessed with International Peripheral T-cell ymphoma Project Score.

International Peripheral T-cell lymphoma Project Score

PTCL-NOS ALCL+ ALCL-
N % N % N %
low risk (0-1) 12 63 8 80 9 75
high risk (2-3) 7 37 2 20 3 25

PTCL-NOS - peripheral T-cell lymphomas not otherwise specifies, ALCL+ — anaplastic large cell ymphoma positive, ALCL— anaplas-
tic large cell ymphoma negative

Tab. 6. Patients assessed with Prognostic Index for T-cell ymphoma.

PTCL-NOS
N
low risk (0-2) 15
high risk (3-5) 3

Prognostic Index for T-cell ymphoma

ALCL+
% N %
83 8 80
17 2 20

ALCL-
N %
12 86
2 14

PTCL-NOS - peripheral T-cell lymphomas not otherwise specifies, ALCL+ — anaplastic large cell ymphoma positive, ALCL— anaplas-

tic large cell ymphoma negative

Tab. 7. Patients assessed with modified Prognostic Index for T-cell ymphoma.

PTCL-NOS
N
low risk (0-2) 7
high risk (3-5) 2

modified Prognostic Index for T-cell lymphoma

ALCL+
% N %
78 3 50
22 3 50

ALCL-
N %
3 50
3 50

PTCL-NOS - peripheral T-cell lymphomas not otherwise specifies, ALCL+ — anaplastic large cell ymphoma positive, ALCL— anaplas-

tic large cell ymphoma negative

vival rates; however, we did not receive
any significant data from mPIT, and
EFS rate using T-cell score. Possibly, the
number of patients assessed by these
two scores was lower, than in group of
PIT, IPI and IPTCLP (Tab. 3). The mPIT
was assessed in 42% of patients, where
Ki-67 was available using immunohis-
tochemistry reports. The same situa-
tion was observed for T-cell score, where
only 36% of patients were analyzed, due
to the lack of the electronic database
with all laboratory counts of albumin
and ANC.

As previously mentioned in results,
we identified several factors from all
covariates included in five prognos-
tic scores, with a significant impact on
OS (Fig. 4A-E) and EFS (Fig. 3A-C). Of
course, all these scores are based on
clinical characteristics; however, despite
the absence of some molecular and ge-
netic findings, they are useful in evaluat-
ing and defining risk of PTCLs. An impact
of all these scores has been already con-
firmed in several studies, although it was
proven in these ones only [5,10]. How-
ever, there are two most important and

frequently used prognostic indices fre-
quently used - IPl and PIT.

Moreover, we decided not to exclude
patients with ALCL ALK+. A lot of pre-
vious studies showed better outcomes
for this type of PTCL, but we decided
to include this patient population for
several reasons. The first reason — ALCL
ALK+ is one of the most frequent type
of PTCLs in the European population.
Then, the definition of PTCLs in a new
2016 WHO classification includes more
than 20 different types of PTCLs. Further
several studies showed ALK status is not
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Tab. 8. Patients assessed with T-cell score.

tic large cell ymphoma negative

PTCL-NOS
N
low risk (0-2) 5
high risk (3-5) 3

T-cell score

ALCL+
% N %
63 7 100
37 0 0

PTCL-NOS - peripheral T-cell lymphomas not otherwise specifies, ALCL+ — anaplastic large cell ymphoma positive, ALCL— anaplas-

ALCL-
N %
1 33
2 67

an independent prognostic factor on
ALCL outcome [15,17].

The treatment schedules received by
patients were > 90% with anthracyclin-
based regimens (CHOP; CHOEP - cyclo-
phosphamide, doxorubicin, etoposide,
vincristine, prednisone; Da-EPOCH -
etoposide, prednisone, vincristine, cy-
clophosphamide, doxorubicin). Young
patients (< 65 years old) were treated
with adding etoposide in 58 %. However,
we did not observe any influence on OS
and EFS by treatment with or without
adding etoposide in 1° line treatment
(p = 0.3 and p = 0.15, respectively). Au-
tologous stem cell transplantation has
been done only for 2 patients in 1% line
treatment option. There are several ex-
planations for this — lack of hematolog-
ical centers where transplant could be
performed, lack of financial support and
mixed data about superiority of trans-
plantin a 1%tline setting.

In conclusion, results received from
this Ukrainian based-population study
are similar to data from several other Eu-
ropean based-population studies. There
could be some selection bias due to lim-
itations mentioned above. Nevertheless,
the IPI, PIT, IPTCLP are still very useful
in defining risk stratification. More pa-

tients need to be included for evaluation
according mPIT and T-cell score, in order
to confirm their prognostication ability.
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Bortezomib and Thalidomide Treatment Results
in Newly Diagnosed Transplant-Ineligible
Multiple Myeloma Patients are Comparable

in Long-Term Follow-Up

Vysledky lécby bortezomibem a thalidomidem u nové
diagnostikovanych netransplantovanych pacientd s mnohocetnym

myelomem jsou srovnatelné
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Summary

Background: Thalidomide- and bortezomib-containing regimens are widely used for
transplant-ineligible newly diagnosed multiple myeloma patients. The aim of this study was to
analyse the efficiency of thalidomide- or bortezomib-based regimens in long-term follow-up.
Materials and methods: From 2008 to 2012, 142 transplant-ineligible newly diagnosed multiple
myeloma patients were analysed retrospectively. Bortezomib was administered at the standard
dosing of 1.3 mg/m? weekly, and thalidomide was administered at a daily dose of 100 mg. Both
drugs were combined with cyclophosphamide and dexamethasone. A total of 95 patients were
treated with thalidomide and 47 with bortezomib. A median four cycles of treatment were
administered in both groups. Results: In the thalidomide group, the overall response rate was
60.6%, the median progression-free survival (PFS) was 10.3 months (95% Cl 7.4-13.2) and the
median overall survival (OS) was 35.1 months (95% Cl 23.9-46.3). In the bortezomib group,
the overall response rate was 51.1%, the median PFS was 11.9 months (95% Cl 8.8-15) and the
median OS was 25.4 months (95% Cl 9.3-41.6). There was a statistically significant difference
in OS (p = 0.027), favouring the cyclophosphamide/thalidomide/dexamethasone group, but
the response rates and PFS intervals were not significantly different between both groups.
The median follow-up in the thalidomide group was 35.1 months (95% Cl 0.2-95.9) compa-
red to 25.1 months (95% Cl 0.4-60.6) in the bortezomib group (p = 0.004). The incidence of
serious adverse events was comparable in both groups. Conclusion: In conclusion, the results
of bortezomib treatment are comparable to thalidomide treatment under conditions of short
administration. According to other clinical trials, long-term bortezomib treatment provides an
additional advantage for PFS and OS.
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bortezomib - thalidomide — multiple myeloma - primotherapy
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Souhrn

Vychodiska: Rezimy obsahujici thalidomid a bortezomib jsou Siroce pouzivané pro nové diagnostikované pacienty s mnohocetnym myelomem
neschopné autologni transplantace kostni drené. Cilem této prace bylo srovnat dlouhodobou efektivitu thalidomidového a bortezomibového
rezimu v dlouhém sledovéni. Metody: Celkové bylo mezi roky 2008 a 2012 retrospektivné analyzovano 142 pacientd s nové diagnostikovanym
mnohocetnym myelomem neschopnych autologni transplantace. Bortezomib byl poddvan ve standardnim dévkovani 1,3mg/m? 1krat tydné
a thalidomid v denni davce 100 mg. Oba léky byly kombinované s cyklofosfamidem a dexamethasonem. Celkem 95 pacientli bylo léc¢eno tha-
lidomidovym rezimem a 47 bortezomibovym rezimem. V obou skupinach byl median ¢tyfi cykly [é¢by. Vysledky: Ve skupiné s thalidomidem
byla celkova cetnost odpovédi 60,6 %, median preziti bez progrese (progression-free survival — PFS) byl 10,3 mésice (95% Cl 7,4-13,2) a median
celkového preziti (overall survival — OS) 35,1 mésice (95% Cl 23,9-46,3). Ve skupiné s bortezomibem byla celkové ¢etnost odpovédi 51,1 %, me-
didn PFS 11,9 mésice (95% Cl 8,8-15) a median OS 25,4 mésice (95% Cl 9,3-41,6). Délka OS byla statisticky signifikantné delsi u skupiny lécené
thalidomidem (p = 0,027), ale pocet dosazenych Ié¢ebnych odpovédi a interval PFS byl v obou skupinach srovnatelny. Median ¢asu sledovani
byl ve skupiné lécené thalidomidem 35,1 mésice (95% Cl 0,2-95,9) a ve skupiné lé¢ené bortezomibem 25,1 mésice (95% Cl 0,4-60,6), p = 0,004.
Vyskyt zavaznych nezadoucich ucinka 1écby byl srovnatelny v obou skupindch. Zdvér: Za predpokladu kratkého trvanilécby jsou vysledky borte-
zomibového rezimu srovnatelné s rezimem thalidomidovym. Vzhledem k vysledkiim ostatnich klinickych studii je ziejmé, Ze dlouhd doba Iécby

bortezomibem je spjata s delSim prezitim bez progrese a téz i prezitim celkovym.

Klicova slova

bortezomib - thalidomid — mnohocetny myelom — primoterapie

Introduction
Multiple myeloma (MM) is the second
most common haematological malig-
nancy. The incidence of MM in the Czech
Republic is 4.8/100,000. The median age
at diagnosis is 65, but only 2% of the
patients are younger than 40 years of
age [1]. While MM is a hard disease to
treat, the development of new drugs
has changed treatment outcomes fun-
damentally. The use of bortezomib and
thalidomide at the start of the new mil-
lennium was a significant improvement
in the field of MM treatment [2].

Thalidomide, a glutamic acid deriva-
tive, is the first of the immunomodula-
tory drugs used in MM treatment. Thalid-
omide efficiency was first documented in
relapsed MM patients in 1999 [3]. Thalido-
mide efficiency in primotherapy was con-
firmed in the meta-analysis of six clinical
trials in newly diagnosed MM (NDMM)
patients ineligible for autologous stem
cell transplantation (ASCT). Thalidomide
showed a much better response rate and
longer survival intervals than the con-
ventional melphalan prednisone regi-
men (overall response rate (ORR) in the
1t year: 59 vs. 37%, p < 0.001, progres-
sion-free survival (PFS) median 21.8 vs.
14.5 months, p =0.004) [4]. Limiting toxic-
ity was represented mainly by sensomo-
toric polyneuropathy, thromboembolic
complications, cytopenia, constipation or
cognitive disorders [5].

Bortezomib is a reversible proteasome
inhibitor. Bortezomib efficiency in trans-

plant-ineligible NDMM patients was first
analysed in the VISTA trial. Bortezomib
showed significantly better results than
the standard melphalan prednisone
treatment (ORR 71 vs. 31%, p < 0.001,
median time to progression [TTP]24.4 vs.
16.6 months, median overall survival [OS]
56.4 vs. 43.1 months, p < 0.001) [6]. The
most serious and unpredictable adverse
effect of bortezomib is polyneuropathy.
Other bortezomib side effects are her-
petic infections, diarrhoea and thrombo-
cytopenia, only rarely accompanied by
bleeding [7].

The depth of response in primother-
apy is crucial for response duration and
0S. Thus, the choice of the most effective
treatment regimen in NDMM patients is
a major factor affecting the entire progno-
sis [6-9]. Combined regimens with thalid-
omide and alkylators showed significant
efficiency in ASCT-ineligible NDMM pa-
tients [4-10]. However, the superiority of
bortezomib-based treatment regimens in
NDMM patients was later demonstrated in
the meta-analyses of clinical trials [11,12].

In the Czech Republic, the melphalan
prednisone regimen was administered
as the standard of induction treatment
in ASCT-ineligible NDMM patients until
2008. Thalidomide-based therapy has
been reimbursed since 2008 and borte-
zomib-based therapy since 2010.

This analysis compares the therapeu-
tic efficacy of the induction regimens
composed of cyclophosphamide, thalid-
omide and dexamethasone (CTD) vs. cy-

clophosphamide bortezomib (Velcade®),
and dexamethasone (CVD) in the therapy
of ASCT-ineligible NDMM patients.

Patients and methods

Data collection

All the acquired data were recorded in
the Registry of Monoclonal Gammopa-
thies of the Czech Myeloma Group. The
data were primarily analysed in June
2013; after the follow-up period, the sur-
vival intervals were updated in 2018. All
the participants provided written in-
formed consent to the inclusion of their
data in the Registry of Monoclonal Gam-
mopathies. These consent forms were
approved by the institutional ethics
board in accordance with the latest Dec-
laration of Helsinki.

Patients’ characteristics

We retrospectively analysed 142 NDMM
patients ineligible for ASCT. All the pa-
tients were treated at the Department of
Internal Medicine, Hematology and On-
cology, University Hospital Brno, Czech
Republic, between 2008 and 2012. The
median follow-up of the patients treated
with thalidomide was 35.1 months
(range 0.2-95.9) and for the patients
treated with bortezomib, 25.1 months
(range 0.4-60.6). The patients’ character-
istics are summarised in Tab. 1.

Administered treatment
All the patients were treated according
to the investigator’s decision with the
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best available treatment. In the first time
period (from 2008 to 2010), the patients
were treated with thalidomide and in the
second period (from 2010 to 2012), the
patients were treated with bortezomib,
according to the Czech healthcare in-
surance rules. Our treatment options
were limited by ‘stop rules, established
by health insurance in 2002-2015. This
means that the treatment was stopped
when the patients did not achieve at
least a partial response (PR) after four
treatment cycles, and that the treatment
was stopped when the patient achieved
a complete response.

In the CTD arm, the dosing proto-
col was as follows: cyclophosphamide
50 mg orally daily; thalidomide 100 mg
daily; dexamethasone 20 mg orally on
days 1-4 and 15-18 of a twenty-eight-
day cycle. All the patients had throm-
boembolic prophylaxis with low mo-
lecular weight heparin. Omeprazole
(20 mg/day) was administered as a corti-
costeroid-induced gastropathy prophy-
laxis during corticosteroid therapy. In
patients with a high risk of infection (e.g.
elderly and frail patients, patients with
frequent infections), antibiotic prophy-
laxis with co-trimoxazole (480 mg/day)
was administered according to the in-
vestigator’s decision.

In the CVD arm, the subsequent dos-
ing schedule was as follows: cyclophos-
phamide 50 mg orally daily; bortezomib
1.3mg/m? intravenously on days 1, 8,
15 and 22 of a twenty-eight-day cycle;
dexamethasone 20mg orally on days
1-4 and 15-18 of a twenty-eight-day
cycle. Omeprazole and co-trimoxazole
were used as described above. Acyclo-
vir (200 mg/day) was used in all patients
as a herpetic infection prophylaxis. In
bortezomib intravenous administration,
prehydratation with 500 mL of physio-
logical saline solution and posthydrata-
tion with 100-250 mL of physiological
saline solution were used.

Response and adverse event
assessment

The endpoint of this analysis was the
CTD and CVD regimen treatment re-
sponse and survival interval compar-
ison. The response was assessed after
treatment withdrawal, a minimum of

Tab. 1. Patients demographic and baseline characteristics.

Basic characteristics (N = 142)
Sex, N (%)
men
woman
Age
median (min-max)
Follow-up (months)
median (min-max)
Durie Salmon stage, N (%)
|
Il
1
Durie Salmon Sub-stage, N (%)
A
B
ISS stage, N (%)
1
2
3
Performance status (ECOG), N (%)
0-1
2
3-4
Myeloma type, N (%)
IgG
IgA
LC only
other?
FLC type, N (%)
Kappa
Lambda

CTD(N=95) CVD(N=47) p-value'
N=95 N =47
51 (53.6%) 29 (61.7%)
44 (46.3%) 18 (38.3%) 0376
N=95 N=47
68 (51-85) 72(60-90)  0.001
N=95 N=47
35.1(0.2-95.9) 25.1(0.4-60.6) 0.004
N=95 N=47
21(22.1%) 11 (23.4%)
14 (14.7%) 8(17.0%)  0.904
60 (63.2%) 28 (59.6%)
N=95 N =47
80 (84.2%) 35 (74.5%)
15 (15.7%) 12 (25.5%) 0178
N=93 N=46
36 (38.7%) 11 (23.9%)
28(30.1%) 19(413%)  0.192
29 (31.2%) 16 (34.8%)
N =80 N =46
58 (72.5%) 25 (54.3%)
14 (17.5%) 12(26.1%)  0.111
8 (10.0%) 9(19.6%)
N=95 N =47
56 (58.9%) 29 (61.7%)
26 (27.4%) 4 (8.5%)
9 (9.5%) 13 (27.7%) 0.005
4 (4.3%) 1(2.1%)
N=93 N =47
56 (60.2%) 26 (55.3%)
37 (39.8%) 21 (44.7%) 0391

Data described by count (relative frequencies) and median (min-max).

"p-value of Fisher’s exact test or Mann-Whitney U test

2other includes IgM, nonsecretory or biclonal M-protein type

CTD - thalidomide, CVD - bortezomib, ISS - International Staging System, ECOG —

Eastern Cooperative Oncology Group, Ig -

free light chains

60 days after the last bortezomib ad-
ministration. The response was as-
sessed according to the current In-
ternational Myeloma Working Group
criteria [13].

immunoglobulin, LC - light chain, FLC -

Thalidomide and bortezomib treat-
ment toxicity were also analysed. Ad-
verse events (AEs) were graded using
the National Cancer Institute Common
Terminology Criteria for Adverse Events

Klin Onkol 2019; 32(6): 445-452
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Tab. 2. Treatment response for CTD and CVD in NDMM patients.

Treatment response, N (%) CTD (N=94) CVD (N=47) p-value’
complete response 14 (14.9%) 4 (8.5%)

very good partial response 23 (24.5%) 11 (23.4%)

partial response 20 (21.3%) 9 (19.1%)

minimal response 4 (4.3%) 5(10.6%) 0658
stable disease 5(5.3%) 2 (4.3%)

progressive disease 28 (29.8%) 16 (34.0%)

overall response rate (PR+) 57 (60.6%) 24 (51.1%) 0.279

' p-value of Fisher’s exact test or Mann-Whitney U test
CTD - thalidomide, CVD - bortezomib, NDMM - newly diagnosed multiple

myeloma, PR - partial response

version 5.0 [14]. Safety was evaluated
throughout the treatment and during
the long-term follow-up.

Statistical methods

The patients’ characteristics were de-
scribed using absolute and relative fre-
quencies or median (minimum-maxi-
mum). For comparison of the treatment
groups, Fisher’s exact test or Pearson’s
chi-square test was adopted. OS, PFS, TTP
and duration of response (DOR) were as-
sessed using the Kaplan-Meier method-
ology. The log-rank test was used to es-
timate the statistical significance of the
difference between the curves. P-values
of less than 0.05 were considered statis-
tically significant (all tests two-sided).
Analysis was performed in the SPSS soft-
ware and software R.

Results

Patients and treatment

Altogether, 95 patients were treated
with CTD and 47 with CVD. The median
age at diagnosis was 68 (range 51-85)
in the CTD arm and 72 (range 60-90) in
the CVD arm, the difference in age was
statistically significant (p = 0.001). There
were significantly more patients with
Bence Jones (BJ) type myeloma in the
CVD arm (27.7 vs. 9.5%) and more im-
munoglobulin A (IgA) myeloma patients
in the CTD arm (27.4 vs. 7.5), p = 0.006.
The proportion of other MM types, Durie
Salmon (DS), International Staging Sys-
tem (ISS) stage or Eastern Cooperative
Oncology Group (ECOG) performance

status was comparable in both groups.
The median of administered treatment
cycles was four (range one to ten) in the
CTD arm and four (range one to thirteen)
in the CVD arm. The median follow-up
was significantly longer in the CTD arm
(35.1 months (95% Cl 0.2-95.9)) when
compared to the CVD arm (25.1 months
(95% ClI 0.4-60.6), p = 0.004). The thalid-
omide dose was reduced due to toxicity
in 33.7% (32/95) of the patients and the
bortezomib dose in 25.5% (12/47) of the
patients, respectively.

Response to treatment
Treatment response was evaluable in
99.2% (141/142) of the patients.

PR or better response (ORR) was
achieved in 60.6% (57/94) of the patients
inthe CTD arm compared to 51.1% (24/47)
in the CVD arm. This difference was not
statistically significant (p = 0.279).

Complete response was achieved in
14.9% (14/94) of the patients in the CTD
arm, compared to 8.5% (4/47) of the pa-
tients in the CVD arm. Very good PR was
achieved in 24.5% (23/94) of the patients
in the CTD arm, compared to 23.4%
(11/47) of the patients in the CVD arm,
PRin 21.3% (20/94) in the CTD arm, com-
pared to 19.1% (9/47) in the CVD arm. In
total, 29.8% (28/94) of the patients in the
CTD arm and 34.0% (16/47) of the pa-
tients in the CVD arm progressed dur-
ing the treatment or within 60 days after
treatment withdrawal. There was no
significant difference in treatment re-
sponses in both arms (p = 0.658). The

treatment responses are summarised in
Tab. 2.

Survival intervals

The median PFS was 10.3 months
(95% CI 7.4-13.2) in the CTD arm and
11.9 months (95% Cl 8.8-15.0) in the CVD
arm (p = 0.824); median DOR 20.2 months
(95% Cl 15.1-25.3) in the CTD arm
and 17.0 months (95% Cl 8.9-25.1) in
the CVD arm (p = 0.522), median TTP
12.0 months (95% Cl 7.6-16.3) in the CTD
arm and 15.2 months (95% Cl 11.3-19.1)
in the CVD arm (p = 0.107). All the pre-
viously mentioned survival intervals
were not significantly different between
the treatment groups. The median OS
was significantly longer in the CTD arm,
35.1 months (95% Cl| 23.9-46.3) com-
pared to 25.4 months (95% Cl 9.3-41.6) in
the CVD arm (p = 0.027). The survival in-
tervals are concluded in Fig. 1A-D.

Adverse events

Serious toxicity (grades 3 and 4 accord-
ing to the National Cancer Institute
Common Terminology Criteria for Ad-
verse Events criteria and polyneuro-
pathy grade 2) was observed in 54.3%
(77/142) of the patients. Serious tox-
icity in the CTD arm was experienced
by 49.5% (47/95) of the patients and in
63.8% (30/47) of the patients in the CVD
arm, respectively.

The most frequent non-haematologic
adverse event was polyneuropathy. Poly-
neuropathy grade 1 occurred in 27.4%
(26/95) of the patientsin the CTD arm and
in 6.4% (3/47) of the patients in the CVD
arm, grade 2 occurred in 14.7% (14/95) of
the patients in the CTD arm and in 17.0%
(8/47) of the patients in the CVD arm.
Grade 3 polyneuropathy was observed
in 2.1% (2/95) of the patients in the CTD
armandin 2.1% (1/47) in the CVD arm, re-
spectively. The incidence of polyneurop-
athy was significantly higher in the CTD
arm (p = 0.015). There was no incidence
of polyneuropathy grade 4 in both arms.

The second most frequent non-haema-
tologic adverse event was constipation.
The incidence of mild (grade 1-2) consti-
pation was higher in the CTD arm (40.0%
(38/95) vs. 17.0% (8/47), p = 0.012). Severe
constipation occurred only in 2.1% (2/95)
of the patients in the CTD arm.
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A) Overall survival B) Progression-free survival
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Fig. 1. Survival intervals in CTD and CVD groups (N = 142 treatment lines).
A. Overall survival in CTD and CVD treatment arms. B. Progression-free survival in CTD and CVD treatment arms. C. Time to progression
in CTD and CVD treatment arms. D. Duration of response in CTD and CVD treatment arms.

CTD - thalidomide, CVD - bortezomib

The incidence of thromboembolic
events was slightly higher in the CTD
arm (8.4 vs. 4.2%), but the difference was
not statistically significant (p = 0.288).

Haematologic AEs were more fre-
quent in the CVD arm, but were mostly
mild (grade 1-2).

The most frequent was mild anae-
mia (CVD 72.3% (34/47) vs. CTD 35.9%

(36/95), p < 0.001) and mild thrombo-
cytopenia (CVD 51.1% (24/47) vs. CTD
9.5% (9/95), p < 0.001). The incidence of
frequent or serious AEs is described in
Tab. 3.

Dose reduction due to toxicity was
necessary in 33.7% (32/95) of the pa-
tientsin the CTD arm compared to 25.5%
(12/47) of the patients in the CVD arm.

Due to uncontrollable toxicity, treat-
ment was withdrawn in 24.2% (23/95) of
the patients in the CTD arm compared to
10.6% (5/47) of the patients in the CVD
arm.

Discussion
In the last two decades, we have expe-
rienced enormous improvement in the

Klin Onkol 2019; 32(6): 445-452
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Tab. 3. Adverse events in CTD and CVD treatment of newly diagnosed elderly multiple myeloma patients (N = 142 patients).

Adverse events' CTD (N =95) CVD (N=47) P?
Grade, n (%) 1 2 3 4 1 2 3 4

neutropenia 12(12.6) 15(15.8) 9(9.5) 2(2.1) 6(12.8) 6(12.8) 4 (8.5) 3(6.4) 0.774
infection - 19 (20.0) 6 (6.3) 2(2.1) 1(2.1) 3(6.4) 5(10.6) 3(6.4) 0.051
thrombosis/embolism - - 7(7.4) 1(1.1) - 1(2.1) 1(2.1) - 0.288
anemia 23(242) 13(13.7) 3(3.2) - 15(31.9) 19(40.4) 3(6.4) - <0.001
neuropathy 26 (27.4) 14(14.7) 2(2.1) - 3(6.4) 8(17.0) 1(2.1) = 0.015
constipation 21(22.1) 17(17.9) 2(2.1) - 4(8.5) 4(8.5) - - 0.012
thrombocytopenia 6(6.3) 3(3.2) = 1(1.1) 22 (46.8) 2(43) = 1(2.1) <0.001
anorexia 5(5.3) 2(2.1) - - 3(6.4) 2(4.3) 1(2.1) - 0.453
nausea 7 (7.4) 2(2.1) = = 5(10.6) 4 (8.5) = = 0.191
diarrhea 5(5.3) 1 ) - - 2(4.3) 4(8.5) - - 0.104

'Sorted by total frequency of grade > 3; dash shown in case of zero frequency.

2p-value of Fisher’s exact test.
CTD - thalidomide, CVD - bortezomib

treatment of NDMM patients ineligible
for ASCT [2]. Thalidomide-based regi-
mens achieved a significant improve-
ment of treatment results compared to
conventional chemotherapy [4]. Borte-
zomib-based regimens showed better
results and are therefore still the stand-
ard of care for NDMM patients in many
countries [6-12]. Lenalidomide-based
regimens can be an alternative [15], but
it is not clear whether they are suitable
for all transplant-ineligible NDMM pa-
tients, especially for those with high-
risk cytogenetic aberrations [15,16]. Re-
cent large randomised phase Ill trials
showed that triplet regimens composed
of bortezomib, lenalidomide and corti-
costeroids [17], or regimens with mon-
oclonal antibodies can be much more
effective [9]. However, this treatment is
not yet widely available mostly for phar-
maco-economical reasons. Therefore,
bortezomib-based regimens are still the
standard of care in many countries [18].

Our findings did not show any signifi-
cant differences between treatment re-
sponse, PFS, DOR and TTP in CVD and
CTD regimens in transplant-ineligible
NDMM patients. The OS results were
even better in the CTD group.

Our results are surprising since data
from a meta-analysis of six large Eu-

ropean randomised trials showed the
superior effect of bortezomib over
thalidomide. Patients treated with bort-
ezomib-based combined protocols
(bortezomib (Velcade®)-melphalan-
prednisone - VMP) achieved a sig-
nificantly better response rate (ORR
78 vs. 69%; p = 0.01), PFS rate (32.5 vs.
22.9 months; p = 0.001) and OS rate
(79.7 vs. 45.1 months, p = 0.008) when
compared to thalidomide-based treat-
ment (melphalan-thalidomide-pred-
nisone - MTP) [12].

Our CTD regimen treatment re-
sults are comparable to the Medi-
cal Research Council Myeloma IX ran-
domised trial (ORR 63.8 vs. 60.6%; PFS
13.0 vs. 10.3 months) [10]. It is obvious
that in randomised trials, the MPT reg-
imen has similar results to the CTD
regimen [4,10,19].

Our bortezomib treatment results
are significantly worse than the VISTA
trial results. In the VISTA trial, higher re-
sponse rates (ORR 71 vs. 51%) and sur-
vival intervals (TTP 24.4 vs. 15.2 months)
were achieved [6].

The main reason for the difference be-
tween our results and those achieved by
VISTA seems to be the length of treat-
ment. In the VISTA trial, bortezomib was
administered twice a week, i.e. on days

1,4,8,11,22,25,29 and 32 in cycles one
to four; and weekly (day 1, 8, 22, 29) in
cycles five to nine, so the treatment
lasted 54 weeks. In our analysis, bort-
ezomib was administered in a weekly
dosing schedule, i.e. on days 1, 8, 15, 22,
and the median of administered treat-
ment cycles was four, which means only
16 weeks of treatment [6]. A similar situa-
tion was recorded in many other clinical
trials [9,11,12,19], where the treatment
was much longer than in our analysis.
The length of our treatment was clearly
affected by ‘stop rules’ in treatment, es-
tablished by Czech health insurance at
the time of our treatment. Currently, it is
not customary to administer just four cy-
cles of treatment in transplant-ineligible
NDMM patients.

In previously mentioned clinical trials,
bortezomib was administered twice
a week (intensive), instead of weekly
(non-intensive) in our analysis. However,
this fact does not seem crucial for the
difference in our results. The issue of an
intensive or non-intensive dosing effect
on treatment results was described in an
analysis published by Bringen et al. [20].
The results of this analysis showed
that the efficiency of an intensive and
a weekly schedule is comparable. Grade
3-4 polyneuropathy was significantly
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higher in patients with an intensive dos-
ing schedule (28 vs. 8%; p < 0.001) and
leads to dose reduction in 41% of the pa-
tients and treatment withdrawal in 15%
of the patients. In the weekly-adminis-
tration group, dose reduction was nec-
essary in 17% of the patients and treat-
ment was stopped in 5% of them. The
cumulative dose of bortezomib was al-
most identical in both groups (39.4 vs.
40.1 mg/m?). Taken together, the cu-
mulative dose has the main influence
on efficiency but a higher frequency
of bortezomib dosing correlates with
higher toxicity. Toxicity, represented
mainly by polyneuropathy leads to early
dosing reduction or even treatment
withdrawal [20].

We maintained a weekly bortezomib
dosing schedule in all the patients in our
analysis. As described above, the ration-
ale for our dosing was better tolerance
and a lower adverse event rate [20]. The
bortezomib dose was reduced in 25% of
the patients, and treatment was with-
drawn in 10% of the patients due to
toxicity, mostly represented by poly-
neuropathy. When compared with the
previously mentioned analysis, we re-
duced the dosing or stopped treat-
ment less frequently than in the inten-
sive dosing schedule group. On the
other hand, we reduced or stopped our
treatment more frequently when com-
pared to a once-a-week dosing schedule
group, even in a lower number of treat-
ment cycles (four vs. nine). We believe
that early reduction was a key point of
our feasible toxicity, lower than clinical
trials [6,11,12,16,19,20].

Subcutaneous bortezomib administra-
tion is the next precaution in the preven-
tion of treatment-related polyneurop-
athy. In a phase Il clinical trial, patients
with subcutaneous bortezomib adminis-
tration had a significantly lower incidence
of polyneuropathy when compared to
those with intravenous administration.
Treatment efficiency was not significantly
different [21]. On the other hand, Czech
authors did not prove these results in
a large retrospective analysis [7]. Subcu-
taneous administration was not allowed
at the time of our patients’ treatment, so
all our patients obtained intravenous ad-
ministration of bortezomib.

According to the previously men-
tioned toxicity management, poly-
neuropathy in the CVD group was sig-
nificantly lower when compared to the
CTD group. On the other hand, serious
polyneuropathy (grade 2 and higher)
was comparable in both groups. Other
significantly different AE rates between
both groups were treatment-specific (i.e.
constipation in the thalidomide group
or mild thrombocytopenia in the bort-
ezomib group). Serious (grade 3 and
higher) haematologic or non-haema-
tologic AEs were comparable between
both groups.

In the phase Il trial EVOLUTION, treat-
ment with the CVD regimen achieved
comparable results to the VMP regi-
men in the VISTA trial. ORR was very sim-
ilar, 75% of the patients in the CVD arm
achieved at least PR, compared to 71%
of the patients treated with the VMP
regimen in the VISTA trial. On the other
hand, serious haematologic toxicities
(grade 3 and greater) were lower in the
cyclophosphamide regimens than in
the oral melphalan regimens (neutrope-
nia 30 vs. 40%; thrombocytopenia 12 vs.
35%; anaemia 0 vs. 19%) [6,22]. Accord-
ing to our experience, there is a higher
patient treatment adherence to daily
oral cyclophosphamide administration
than to sequential pulse oral melphalan,
especially when a single daily melphalan
dose is divided into more tablets.

Taken together, we found the borte-
zomib treatment length as a major rea-
son for the difference between our re-
sults and those of VISTA in treatment
response and survival intervals. Other
treatment-related factors, such as dos-
ing schedule or other drugs in the
treatment protocol, seem to have no
influence in our results of treatment re-
sponse and previously mentioned sur-
vival intervals.

In a meta-analysis of six large Euro-
pean trials, a clear OS benefit of borte-
zomib-based treatment was described.
More surprising are our better OS results
in the thalidomide-based group. Sim-
ilarly to other survival intervals, short
bortezomib treatment length is proba-
bly the most important factor for such
results. Other reasons could be the dif-
ferences in the patients’ ages, since the

bortezomib group was significantly
older.

Another possible reason for this treat-
ment response or OS results may lie in
the different representation of the free
light chains (FLC) type of MM (BJ mye-
loma) in both treatment arms. The FLC
type of MM is found approximately in
15% of all MM patients and it is con-
nected to a worse prognosis in a new
diagnosis [23,24] or in a relapse [25]. In
the CVD arm, FLC-type myeloma was
present almost twice as often as in the
standard population of MM patients.

Another reason for the differences
between our results may be the unse-
lected and non-randomised population
in our group of patients. It is important
to mention that in our real-life analysis,
10% of the patients were found to have
an ECOG status of 3-4 at the time of
diagnosis. Those patients would be ex-
cluded from most clinical trials.

Conclusion

Our analysis showed that short treat-
ment with bortezomib has comparable
response rates, PFS, TTP and DOR inter-
vals to thalidomide treatment. The OS
interval was even better in the thalid-
omide group. According to the clinical
trial results, better outcomes of borte-
zomib treatment can be expected only
after longer administration.

Differences in age or different repre-
sentation of the BJ type of MM between
both groups are not likely to be a key
factor influencing our results.

In short treatment, serious AE rates
were also comparable. Careful toxicity
management (i.e. non-intensive dos-
ing or early bortezomib dose reduction)
led to lower rates of serious neuropathy
when compared to the clinical trials.

Our work is an important analysis of
NDMM patients’ treatment outside of
clinical trials. It clearly shows that if we
want to achieve bortezomib efficiency,
similarly to clinical trials, it is necessary
to use bortezomib treatment long-term.
If not, similar results as in thalidomide-
-based regimens can be expected.
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Summary

Background: Lung cancer is one of the most fatal human cancers both in males and females.
This type of cancer is categorized to different subtypes among them is non-small cell lung can-
cer (NSCLC). NSCLC accounts for about 80% of all cases. Long non-coding RNAs (IncRNAs) have
been shown to influence the pathogenic course of lung cancer. However, the contribution of
LINC01433 IncRNA in this type of cancer in Iranian patients is not clear. Purpose: In the current pro-
ject, we evaluated expression of LINC01433 in 42 NSCLC samples and their paired non-tumoral tis-
sues using quantitative real time polymerase chain reaction method. Samples were collected from
patients admitted to Labbafinejad Hospital during 2016-2017. Results: There was no significant
difference in the expression of LINC01433 between tumoral and non-tumoral tissues (expression
ratio 0.67, p = 0.42). Expression of this IncRNA was not associated with any of clinical and demogra-
phic data including age, gender, smoking history, stage or cancer subtype. Conclusion: Based on
the similar expression levels of this INcRNA between tumoral and non-tumoral tissues and lack of
association between expression levels and clinical data, this IncRNA is not a possible contributor to
lung cancer in Iranian patients. However, expression analysis of this INcRNA in larger sample sizes is
needed to verify our results.

Key words
lung cancer - expression — long non-coding RNA

Souhrn

Vychodiska: Karcinom plic je jednim z nejfatalnéjsich karcinomd jak u muzd, tak u Zen. Tento typ
karcinomu je rozdélen do rdznych podtyp, k nimz patii nemalobunécny karcinom plic (non-small
cell lung cancer — NSCLC). NSCLC predstavuje asi 80 % vsech pripadi. Bylo prokéazano, ze dlouhé
nekoddujici RNA (long non-coding RNA - IncRNA) ovliviuji patogenezi karcinomu plic. Vliv IncRNA
LINC01433 na tento typ karcinomu u iranskych pacientd vsak neni jednoznacny. Cil: V tomto pro-
jektu jsme pomoci kvantitativni polymerazové fetézové reakce v redlném case vyhodnotili expresi
LINC01433 ve 42 vzorcich NSCLC a jejich parovych nenddorovych tkanich. Vzorky byly odebrany od
pacient prijatych do nemocnice Labbafinejad v letech 2016-2017. Vysledky: Nebyl nalezen zadny
vyznamny rozdil v expresi LINCO1433 mezi nadorovymi a nenadorovymi tkdnémi (pomér exprese
0,67; p = 0,42). Exprese této IncRNA nebyla spojena s zadnymi klinickymi a demografickymi udaji
v¢. véku, pohlavi, historie koufeni, stadia nebo podtypu karcinomu. Zdvér: Na zékladé podobnych
hladin exprese této IncRNA mezi nadorovymi a nenadorovymi tkanémi a chybéjici asociace mezi
hladinami exprese a klinickymi tidaji nema tato IncRNA vliv na karcinom plic u irdnskych pacientd.
K ovéreni nasich vysledkU je vsak nutna analyza exprese této IncRNA na vétsim vzorku pacientd.

Klicova slova
karcinom plic — exprese - dlouhé nekédujici RNA
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EXPRESSION ANALYSIS OF THE LONG NON-CODING RNA LINC01433 IN LUNG CANCER

Introduction

Lung cancer is one of the most fatal
human cancers accounting for the first
cause of cancer-related mortality in
male and the second one in female pa-
tients [1]. This type of cancer is catego-
rized based on the histological features
to non-small cell lung cancer (NSCLC)
and small cell lung cancer. The major
types of NSCLC are adenocarcinoma,
squamous cell carcinoma and large cell
carcinoma [2]. Based on the close re-
lationship between cancer stage and
overall survival [3], biomarkers for early
diagnosis of lung cancer are needed. Ex-
pression profiling of tumoral tissues vs.
non-tumoral tissues is expected to facil-
itate identification of such biomarkers.
Long non-coding RNAs (IncRNAs) in-
clude a major part of human gene tran-
scripts. Their participations in various
cellular processes, for instance prolifer-
ation, metastasis and stem cell renewal,
has potentiated them as diagnostic bio-
markers in NSCLC [4]. We have recently
reported dysregulation of some IncRNAs
in NSCLC tissues of Iranian patients [5,6].
A previous study, which aimed at identi-
fication of lung-cancer-related IncRNAs,
has detected alterations in IncRNA pro-
file in the human bronchial epithelial cell
line after transformation of cells by anti-
benzo(a) pyrene-7,8-diol-9,10-epox-
ide. Among the altered IncRNAs was the
long intergenic non-protein coding RNA
1433 (LINC01433 or alternatively named
LOC728228). This IncRNA has been up-

lung cancer [7]. A recent study has re-
ported over-expression of LINC01433 in
NSCLC samples compared with the nor-
mal non-tumoral tissues. Their in vitro
experiments also verified the results of
the previous study regarding the on-
cogenic role of this IncRNA [8]. Based
on these studies, we aimed to confirm
these results in Iranian NSCLC patients.
Therefore, we designed the current in-
vestigation to compare expression of
LINC01433 between tumoral and non-
tumoral tissues from NSCLC patients.

Materials and Methods

Patients

Forty-two patients with NSCLC have
been enrolled in the current study. Pa-
tients were referred to the Labbafine-
jad Hospital during 2016-2017. Tumoral
and non-tumoral samples were gath-
ered prior to radio/chemotherapy from
each person. Informed consent forms
were obtained from all study partici-
pants. The study protocol was approved
by the local ethical committee.

Expression assays

Total RNA was isolated from tumoral and
non-tumoral tissues using the TRIzol™
material (Invitrogen, Carlsbad, CA, USA).
Next, the quantity and quality of the ex-
tracted RNA was appraised using Nano-
Drop equipment (Thermo Scientific,
USA). The ratio of absorbance at 260 nm
and 280 nm was measured. The ratios be-
tween 1.8-2.0 were regarded as accept-

of LINC01433 were compared between
tumoral and non-tumoral tissues in Real-
-Time PCR System. B2M was used as the
endogenous control. Each run had a no
template control (comprised of all poly-
merase chain reaction reagents and
primers but no cDNA template) used
as negative control. Moreover, a posi-
tive control was included in each run. All
reactions were performed in duplicate.
The nucleotide sequences of primers are
shown in Tab. 1.

Statistical analysis

Transcript levels of LINC01433 were
compared between tumoral and non-tu-
moral considering the efficiency values.
The association between LINC01433 ex-
pression and clinicipathologic data was
appraised using Chi-square test. Statisti-
cal analyses were executed in SPSS Sta-
tistics version 18 (Chicago, IL, USA).

Results

General data of patients

General information of patients is sum-
marized in Tab. 2.

Expression assay

There was no significant difference in the
expression of LINC01433 between tu-
moral and non-tumoral tissues (expres-
sion ratio 0.67, p = 0.42). Expression of
this IncRNA was not associated with any

Tab. 2. General information

f patients.
regulated in transformed cells compared  able for further steps. The High-Capacity of patients
vY|th c.ontrol untransformed cells [7].. Its cPNA Reverse Transcr!ptlon Kit (Applied Parameters Values
silencing has suppressed cell prolifer-  Biosystems, Foster City, CA, USA) was
ation, induced cell-cycle arrest, inhib-  used for complementary DNA (cDNA) age 5(73;5 883)8
ited cellular migration and repressed tu-  production. Approximately 500 ng - 1ug -
morigenic potential both in vitro and in  of RNA was reverse transcribed. Then, ender male 73.8%
vivo. Consequently, author suggested  20-40 ng of the synthesized cDNA was 9 female 26.2%
this IncRNA as an oncogenic IncRNA in  used for each reaction. Transcript levels | 19%
stage Il 38.1%
Tab. 1. The sequences of primers used for assessment of LINC01433 levels. Ml 42.9%

. . es 83.3%
Primer Sequence Product size (bp) smoking y 1679
BIMF AGATGAGTATGCCTGCCGTG 10 no 7
B2MR GCGGCATCTTCAAACCTCCA adeno- 57.1%

carcinoma
LINCO1433 F AGACAGTAGCAGCCACCTTC subtype
123 squamous cell 42.9%
LINCO1433R AACAACCGCTAGTGCATGAC carcinoma ’
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of clinical and demographic data includ-
ing age, gender, smoking history, stage
or cancer subtype. Tab. 3 shows the re-
sults of association analysis between ex-
pression levels of LINC0O1433 and pa-
tients’ characteristics.

Discussion

LncRNAs have been regarded as cru-
cial regulators of cell survival and ap-
optosis in different tissues such as lung
tissue. Among IncRNAs with putative
roles in lung carcinogenesis are long in-
tergenic RNAs. Zhao et al. reported sig-
nificant up-regulation of LINC00152,
LINC0O0691 and LINC00578 in lung
cancer tissues. They also demon-
strated down-regulation of LINC00668,
LINC00710 and LINCO0607 in these tis-
sues compared with paired non-tumoral
tissues [9]. Another long intergenic RNA
with possible participation of lung car-
cinogenesis has been LINC01433. Two
independent groups have demon-
strated oncogenic roles of this IncRNAs
via in vitro assays [7,8]. Moreover, the re-
sults of in vivo experiments support such
role in animal models [7]. LINCO1433 up-
regulation in cancer cell lines has en-
hanced cell proliferation, migration, and
invasion, and induced epithelial-mesen-
chymal transition [8]. Based on these
studies, we supposed that expression of
LINC01433 would be higher in tumoral
tissues obtained from Iranian NSCLC pa-
tients as well. However, expression as-
says indicated similar expression levels
of this IncRNAs between tumoral and
non-tumoral tissues of these patients.
The discrepancy between our results
and the results of Qian et al. study [8]
might be due to different origin of in-
cluded patients and their dissimilar ge-
netic background. Consequently, we
propose conduction of expression as-
says in samples from different ethnic
groups to unravel whether genetic/en-
vironmental factors contribute in dys-
regulation of expression of this IncRNA.
Similar to our results, Qian et al. did not
report any association between expres-
sion of LINC01433 and any of clinical
data including tumor size, lymph node
metastasis and clinical stage [8], which
reduces the possibility of participa-

Tab. 3. The results of association analysis between expression levels of LINC01433

and patients’ characteristics.

Parameters LINC0143.3 LINC01433. p-value
up-regulation down-regulation

age
> 60 8 (36.4%) 14 (63.6%) 0.8
<60 8 (40%) 12 (60%)

gender
female 12 (38.7%) 19 (61.3%) 0.89
male 4 (36.4%) 7 (63.6%)

smoking
yes 14 (40%) 21 (60%) 0.69
no 2 (28.6%) 5 (71.4%)

stage
| 1(12.5%) 7 (87.5%)
[ 8 (50%) 8 (50%) 02
1]l 7 (38.9%) 11(61.1%)

subtype
adenocarcinoma 9 (37.5%) 15 (62.5%) 0.93
squamous cell carcinoma 7 (38.9%) 11(61.1%)

tion of this IncRNA in the pathogenesis
of lung cancer. However, Qian et al. re-
ported association between expression
of LINC01433 and smoking history [8],
which was not revealed in our study.

In brief, our study did not verify the over-
expression of LINC01433 in NSCLC Iranian
patients despite the reported oncogenic
role of this IncRNA. In our recent study
of assessment of OIP5-AS1 expression
in lung cancer tissues, we also reported
down-regulation of this IncRNA [5], de-
spite the reported oncogenic role of OIP5-
-AS1 in other studies [10]. Such results ne-
cessitate assessment of expression profile
of genes in each ethnic group and poten-
tiate the contribution of genetic/environ-
mental factors in regulation of gene ex-
pression in tumoral tissues. Consequently,
this note should be considered in adop-
tion of transcript biomarkers for detection
of cancer.
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KAZUISTIKA

Vzacny nalez hereditarni zatéze u mladé
pacientky s hyperkalcemickym malobunéénym

karcinomem hrdla délohy

v U4

Rare Hereditary Burden associated with a Hypercalcemic
Small-Cell Carcinoma of Cervix in a Young Female Patient
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Souhrn

Vychodiska: Nadorova onemocnéni jsou ve vétsiné piipadd multifaktorialni etiologie, na jejich
vzniku se podileji jak faktory vnéjsiho, tak vnitiniho prostredi. Hereditarni nadorové syndromy
jsou prevazné autozomalné dominantné dédi¢nd onemocnéni, s netplnou, nicméné velmi
vysokou penetranci. Pfipad: Osmndactiletd pacientka, virgo, pfichazi v ¢ervnu 2018 k oset-
fujicimu gynekologovi pro metroragii. Magneticka rezonance panve odhali tumor velikosti
80 x 90 x 80 mm vychdézejici z oblasti délozniho hrdla. Histologicky je potvrzen velmi vzacny,
tzv. hyperkalcemicky typ malobunécného karcinomu délozniho hrdla. Dosetieni germinalniho
exomu odhalilo patogenni variantu gend PALB2 a BRCA2 s doporucenim podrobného vysetieni
cestou lékarské genetiky. Zdvér: Klinické zkusenosti s timto typem nadoru jsou velmi omezené,
ale nachéazeji prinik v nékolika aspektech — gynekologické malobunécné karcinomy jsou velice
vzacna agresivni onemocnéni s velmi Spatnou progndzou, postihujici prevazné mladé zeny.
Nejcastéji vychazeji z vajecnikd, na tato onemocnéni je relativné nejvice dat, ale jsou popsény
i pripady lokalizace na cervixu, endometriu, v pochvé i vulvé. Jedna se o extrémné vzacny pii-
pad nddorového onemocnéni, coz dokumentuje i nedostatek klinickych dat a popsanych ka-
zuistik z celého svéta, v nasem pfipadé spojeného s velmi mélo pravdépodobnou genetickou
mutacni naloZi, kterou pacientka ziskala od svych rodica. Vzhledem k této zkusenosti doporu-
¢ujeme pii podobném nalezu peclivé odebrat rodinou anamnézu a zvazit genetické testovani.

Klicova slova
hereditarni nddorové syndromy — PALB2, BRCA2 mutace - celoexomové sekvenovani — malobu-
nécny karcinom, hyperkalcemicky typ — vzacny tumor délozniho hrdla
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VZACNY NALEZ HEREDITARNI ZATEZE U MLADE PACIENTKY

Summary

Background: Oncological diseases have, in most cases, a multifactorial etiology, composed of a combination of external and internal environmental
factors. Hereditary tumorous syndromes are mostly autosomal dominant diseases with incomplete but very high penetrance. Observation: The
patient, an 18-year-old virgin female, consulted a gynecologist in June 2018 because of metrorrhagia. Magnetic resonance imaging revealed a cervical
tumor with the dimensions 80 x 90 x 80 mm. Histological analysis confirmed the presence of a very rare hypercalcemic type of small-cell carcinoma
of the cervix. Further investigation of the germinal exom of the patient showed pathological variations in genes PALB2 and BRCA2, presented with
recommendation of detailed examination by medical genetics. Conclusion: Clinical experience with this type of tumor is very limited, but it still comes
with some useful outcome. Small cell carcinomas of the gynecologic tract are very rare, aggressive diseases, with very poor prognosis, affecting mainly
young women. Their origin is most often the ovaries, based on most clinical data, but these tumor also localize to the endometrium, cervix, vagina
and vulva. It is an extremely rare type of cancer, for which clinical data is scant due to the extremely low number of reported cases. In this patient, the
carcinoma had an unusual genetical mutation burden, which she inherited from her parents. In the light of these findings, we recommend that patients

suspected of having a small-cell of the gynecologic tract provide a detailed family history, and that genetic testing be considered in similar cases.

Key words

hereditary neoplastic syndromes — PALB2, BRCA2 mutation — whole exome sequencing — small-cell carcinoma, hypercalcemic type - rare cervical
cancer

Uvod jelikoz nyni staci pouze jedna somaticka V rlznych rodinach se mohou vyskyto-

Nadorovd onemocnéni jsou ve vétsiné
pfipadd multifaktoridlni etiologie a na
jejich vzniku se podileji jak faktory vnéj-
siho, tak vnitfniho prostredi. Velka vét-
s$ina nadort vznikd jako nahodny proces,
jen asi 5-10 % vznika na zakladé vrozené
dédi¢né dispozice [1,2].

Hereditarni nadorové syndromy jsou
pfevadzné autozomdlné dominantné dé-
di¢na onemocnéni s netplnou, nicméné
velmi vysokou penetranci. Podle Knud-
sonovy teorie germinalni mutace v pfi-
sluSeném genu vytvareji prvni zasah,
coz zvysi néchylnost jedince k nadoru,

mutace k vyfazeni obou alel pfislusného
genu, a bunka tak ziskava selekéni vy-
hodu. Charakteristicky je pfenos mutace
bez rozdilu pohlavi, klinické projevy se
mohou u jednotlivych pohlavi lisit, a ne
kazdy nositel musi onemocnét, avsak ri-
ziko onemocnéni je u takového jedince
vétsi nez u normalni populace. Pro tyto
nadory je typicky opakovany vyskyt ur-
¢itého nadorového onemocnéni v ro-
diné, nizky vék pfi diagnéze (¢asto méné
nez 35 let) a vicenasobny ¢i opakovany
vyskyt nddorového onemocnéni u téze
osoby.

vat a prenaset rlizné typy mutaci. Pokud je
mutace ve vysoce penetrantnim genu pro-
kazana, je v dnedni dobé mozné nechat
testovat viechny pfibuzné v riziku na pfi-
tomnost, resp. nosicstvi stejné mutace. Diky
tomuto postupu je mozné u dalSich ¢len(
vybrané rodiny odhalit vy33i riziko nddoro-
vého onemocnéni a ¢asné zahajit opatfeni,
at charakteru dispenzarniho, ¢i charakteru
specifickych preventivnich vykon(.

Kazuistika
Osmndctileta pacientka, virgo, pfichazi
v Cervnu 2018 k osettujicimu gyneko-

Obr. 1. Magneticka rezonance panve odhalujici tumor velikosti 80 x 90 x 80 mm, vychazejici z oblasti délozniho hrdla, de facto
obdavajici délohu, vyplnujici pochvu, naléhajici na moc¢ovy méchyf a rektum (bez zietelné invaze), lymfadenopatie presakralné
(30 x 15 x 15 mm) a bilateralné parailicky (28 x 21 x 40 mm).

Klin Onkol 2019; 32(6): 456—462

457




VZACNY NALEZ HEREDITARNI ZATEZE U MLADE PACIENTKY

Obr. 2. Snimek magnetické rezonance po radioterapii, graficky potvrzena parcialni regrese nalezu na déloze i uzlinach.

logovi pro metroragii. Ten pfi vysetfeni
naléza tumor v oblasti délozniho hrdla,
provede komplexni vysetfeni v¢. biop-
sie a posléze odesild nemocnou na in-
dika¢ni semindf do vyssiho pracovisté.
Magneticka rezonance (magnetic re-
sonance imaging — MRI) panve odhali
tumor velikosti 80 x 90 x 80 mm vycha-
zejici z oblasti délozniho hrdla, de facto
obdavajici délohu (obr. 1), vyplaujici
pochvu, naléhajici na mocovy méchyf
arektum (bez zfetelné invaze). Sou¢asné
je na MRI pfitomna lymfadenopatie pre-
sakralné (30 x 15 x 15mm) a bilateralné
parailicky (28 x 21 x 40mm). Z druhého
Cteni biopsie ve Fingerlandové ustavu
patologie FN Hradec Kralové je potvrzen
velmi vzacny, tzv. hyperkalcemicky typ
malobunécéného karcinomu délozniho
hrdla, se ztratou exprese SMARCA4.

Pfi explorativni laparotomii v cer-
venci 2018 se dafi pouze odstranéni
zvétsenych uzlin s histologicky identic-
kym nalezem hyperkalcemického ma-
lobunécného nadoru, radikalni vykon
RO se zachovdnim mocového méchyre
neni mozny a nemocna je cestou multi-
disciplindrniho tymu ihned indikovana
k chemoterapii. Pfi absenci jakychkoliv
Ié¢ebnych doporuceni je v 1. linii zvo-
len rezim cisplatina/etoposid a 4 tydny
se zajisténim faktor stimulujici granulo-
cytarni kolonie (G-CSF) na 5 dni, s pravi-
delnou MRI panve pred kazdym dalSim
cyklem pro sledovani lé¢ebné odpo-
védi. Prvni dva cykly zvladla pacientka
zcela bez obtizi, aviak na kontrolni MRI
pred tfetim cyklem v zafi 2018 byla zjis-

téna progrese nalezu na déloze o veli-
kosti 98 x 80 x 75mm s infiltraci obou
parametrii, stény mocového méchyre
a pfedni stény rekta. Na vypocetni to-
mografii (computed tomography - CT)
trupu vzdélend diseminace nebyla jed-
noznacné prokdzana, az na sporné drob-
noloziskové postizeni obou plic do
5mm. Pro chemorezistenci onemocnéni
byla pacientka konzultovdna onkogy-
nekologickym tymem VFN v Praze, kde
byla potvrzena definitivni inoperabilita
nalezu.

Vzhledem ke gynekologickému kr-
vaceni a zhorSeni mikénich potizi pa-
cientka podstoupila paliativni radiote-
rapii panve a retroperitonea do 45 Gy
ve 25 frakcich, s naslednym boostem na
oblast tumoru do celkové davky 59,4 Gy
ve 33 frakcich. Radioterapii pacientka
zvladla bez komplikaci s klinickou ule-
vou od potizi. Graficky byla potvrzena
parcidlni regrese nélezu na déloze i uz-
linach (obr. 2).

Soucasné s radioterapii byly vzorek
nadoru i krev pacientky odeslany k vy-
Setfeni somatického i germindlniho
exomu metodou celoexomového sek-
venovani (whole exome sequencing —
WES) cestou vyzkumného centra CEITEC
Masarykovy univerzity v Brné. Bohuzel
pro pacientku nélez vy3etieni somatic-
kého exomu neodhalil Zzddnou zndmou
mutaci vhodnou k efektivni cilené tera-
pii. Souc¢asné byla prokdzadna nizka na-
dorova mutacni naloz, coz neumoznilo
pacientku zaradit do specifického |é-
¢ebného programu s anti-PD1 terapii ni-

volumabem (Bristol-Myers Squibb, NY,
USA). Zadost o schvaleni nivolumabu
nad ramec pojisténi byla pojistovnou za-
mitnuta pro nedostatek dlikazu o efekti-
vité l1écby v této indikaci. Dosetieni ger-
mindlniho exomu odhalilo patogenni
variantu gend PALB2 a BRCA2 s doporu-
¢enim k podrobnému vysetieni cestou
Iékafské genetiky.

V lednu 2019 byla pacientka pfijata
pro celkové zhorseni stavu, dusnost, tep-
loty, nechutenstvi a bolesti. Doplnéné
CT hlavy vyloucilo organické postizeni.
Na CT trupu byla sice potvrzena parcidlni
regrese nadoru v panvi, doslo ale k ma-
sivni systémové progresi onemocnéni
se zvétsenymi uzlinami na krku a v me-
diastinu, mnohocetnym loZiskovym po-
stizenim plic a pleury s oboustrannym
fluidothoraxem, vice¢etnym loZiskovym
postizenim jater (nejvétsi 52 x 36 mm),
postizenim omenta s mékkotkanovymi
masami (nejvétsi 72 x 56 mm) a asci-
tem (obr. 3). Pacientka byla indikovéna
k pokusu o 2. linii paliativni chemote-
rapie, které se jiz bohuzel nedockala,
a umira na rychlou progresi zdkladniho
onemocnéni.

Histopatologie

Malobunécny karcinom hyperkalce-
mického typu je velmi vzacny a velmi
agresivni typ maligniho nadoru, ktery
v ramci organl Zenského pohlavniho
traktu postihuje nejcastéji ovarium. Vy-
skytuje se u mladych zen (pramérny vék
23 let) a u pfiblizné dvou tfetin nemoc-
nych Ize prokazat paraneoplastickou hy-
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Obr. 3. Snimek vypocetni tomografie trupu s potvrzenou parcialni regresi nadoru v panvi, nicméné masivni systémovou progresi
onemocnéni se zvétSenymi uzlinami na krku a v mediastinu, mnohocetnym loZiskovym postiZzenim plic a pleury s oboustrannym
fluidothoraxem, vicecetnym loZiskovym postiZzenim jater (nejvétsi 52 x 36 mm), postizenim omenta s mékkotkanovymi masami

(nejvétsi 72 x 56 mm) a ascitem.

perkalcemii. Je dlileZité zminit, Ze tento
nador nema zadny vztah k malobunéc¢-
nym karcinomim neuroendokrinniho
typu vyskytujicim se v jinych organech,
napt. v plicich.

Makroskopicky byva nador vétsinou
objemny, na fezu solidni struktury, Sedo-
bilé barvy, ¢asto s lozisky nekréz a krva-
cenim. Mikroskopicky nador sestava ze
solidné ¢i méné casto folikularné rostou-
cich atypickych bunék s hyperchrom-
nimi jadry. Variabilni ¢ast nadorové po-
pulace byva navic tvofena objemnymi
bunkami s vezikularnimi jadry s jadérky
a s eozinofilni cytoplazmou, nékdy
az rhabdoidniho vzhledu. Pokud tyto
bunky pfevazuji, hovoti néktefi autofi
o tzv. velkobunéc¢né varianté. Typicka je
vysokd mitoticka a prolifera¢ni aktivita.
Imunohistochemicky profil nadoru je re-
lativné nespecificky. Je popisovana va-
riabilni exprese cytokeratinl (CK), epi-
telidlniho membranového antigenu,
CD10, WT-1 a calretininu. Recentné byla
jako dilezity diagnosticky znak identifi-
kovéna ztrata jaderné exprese markeru
SMARCA4 (téz BRG-1), kterou lze zjistit
imunohistochemicky. Diferencialné dia-
gnosticky je z mikroskopického hlediska
nutné pomoci imunohistochemie odli-
Sit zejména juvenilni typ nddoru z bunék

granulézy, ktery méa odlisSnou Ié¢bu
a prognozu.

V prezentovaném pfipadu byla dia-
gnéza malobunécéného karcinomu hy-
perkalcemického typu stanovena na
zékladé mikroskopického vzhledu na-
doru v zdkladnim barveni hematoxy-
linem a eozinem (obr. 4) a na zakladé
vysledku imunohistochemického vy-
Setfeni, pfi kterém byla zjisténa varia-
bilni pozitivita CK, CK18, vimentinu,
GATA3 a pl16. Exprese SMARCBT (téz
INI-1) byla zachovéana. Diagnosticky nej-
pfinosnéjsi vsak byl prikaz ztraty ex-
prese SMARCA4 (obr. 5).

Genetické vysetieni

Ve snaze odhalit mutaci pro pfipadnou
cilenou terapii byl odeslan vzorek na-
doru a krve k WES. Exom je ¢ast genomu
tvofend exony neboli sekvencemi, které
vytvareji mediatorovou RNA (mRNA) po
vystiizeni intront [3]. Exom lidského ge-
nomu je tvoren asi 180 000 exony, coz je
asi 1 % celkového genomu. | kdyz exom
tvofi velice malou ¢ast celkového ge-
nomu, mutace v ném jsou dle soucas-
nych odhadd zodpovédné az za 85 %
nemoci podminénych mutacemi. Sek-
venovani exomu je metoda pro ana-
lyzu genomu, kterd vyuzivd sekve-

nacni technologii pro selektivni detekci
exomu v kodujicich oblastech lidského
genomu [4]. Nasleduje obohaceni cilo-
vych fragmentud a vysokokapacitni sek-
venovani. Prostiednictvim této metody
Ize ziskat genetické informace pouze
z exomovych oblasti, coz vyrazné zvy-
Suje ucinnost vyzkumu protein koduji-
cich oblasti lidského genomu a zna¢né
snizuje finan¢ni naklady.

Celoexomové sekvenovani bylo pro-
vedeno za pouziti soupravy TruSeq
DNA Exome Kit, sekvenac¢ni kazety
NextSeq 500/550 Mid Output Kit a sek-
venatoru NextSeq 500 (vSe lllumina, CA,
USA). Vstupnim materidlem pro vyset-
feni zarode¢ného exomu bylo 400 ng
DNA izolované z leukocytl periferni krve
a pro vysetfeni nddorového exomu bylo
pouzito 400 ng DNA izolované z parafi-
nového bloku s vysokym obsahem na-
dorovych bunék. Sekvenovani bylo pro-
vedeno s vysokym pokrytim, kdy vice
nez 85 % vychytavanych oblasti bylo
pokryto alespof 20krat. Vysetfeni na-
dorového exomu odhalilo variantu ve
FGFR3 ¢.586C>T/p.R196C (NM_000142,
exon 5), kterd se v tumoru vyskyto-
vala s relativné nizkou frekvenci (7 %).
Varianta je popsdna pouze v databa-
zich dbSNP a COSMIC, kde byla iden-
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tifikovana u pacienta s malignim me-
lanomem. BliZ3i popis varianty ¢i jeji
efekt na funkci proteinu FGFR3 neni
zndm a je mozné jej pouze predikovat
za pomoci pfislusnych programd. Mu-
tacni néloz (pocet nesynonymnich mu-
taci na T Mb DNA) tumoru byla nizka
- 4 mutace/Mb. Vysetfenim zarodec-
ného exomu byla u pacientky nalezena
mutace v BRCA2 ¢.8350C>T/p.R2784W
(NM_000059, exon 19) a v PALB2 c.509 _
510del/p.R170fs (NM_024675, exon 4).
Obé tyto mutace jsou v databdzich po-
pisovany jako patogenni (PALB2) nebo
pravdépodobné patogenni (BRCA2),
zpUsobujici nddory prsu a/nebo ovarii.

BRCA2

Jednd se o tumor supresorovy gen, spolu
s BRCAT se produkty téchto gen(l Gcastni
kontroly bunéc¢ného cyklu a oprav po-
Skozené DNA [5]. BRCA2 je lokalizovan
na chromozomu 13q. Produktem je po-
lypeptid pBRCA2. Na poskozeni DNA za-
reaguje produkt genu AT. Proteinkinaza
ATM spusti fosforylacni kaskadu, béhem
niz se fosforyluje protein pBRCA1.
Ten nasledné interaguje s proteinem
pRADS51, ktery se tGcastni oprav dvoure-
tézcovych zlomd DNA procesem homo-
logni rekombinace. Protein pBRCA2 také
interaguje s timto komplexem. Jeho ulo-
hou je transportovat pRAD51 do mista
poskozeni. BRCA mutace jsou typickym
podkladem pro hereditarni nadorové
syndromy, napf. HBC (hereditary breast
cancer syndrome) a HBOC (hereditary
breast/ovarian cancer syndrome). Riziko
vzniku nadorl je u nositelek mutaci ce-
loZivotné velmi vysoké, pro BRCA2 je ce-
loZivotni kumulativni riziko 45-85 % pro
nadory prsu a 17-37 % pro nadory ova-
rii. Nosi¢i BRCA2 mutace maji mirné az
stfedné zvysené riziko vzniku nadord
prostaty, tlustého stfeva, Zaludku, pan-
kreatu, Zlu¢niku a Zlu¢ovych cest, malig-
niho melanomu.

PALB2

Produktem mutace je vadny pro-
tein PALB2, ktery je soucasti rozsah-
Iého endogenniho multiproteinového
komplexu, ktery se spolu s proteiny
BRCA2 a RAD51C podili na reparacnich
pochodech DNA [6]. Poskozeni této
drahy pak vede k akumulaci alteraci

o
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Obr. 4. Malobuné¢ny karcinom hyperkalcemického typu. Nador sestava z objemnych
bunék s vezikularnimi jadry s dobfe patrnymi jadérky a s bohatou eozinofilni cytoplaz-
mou. Jedna se o tzv. velkobunécnou, pfip. rhabdoidni variantu tohoto nadoru (hema-

toxylin-eozin, piivodni zvétseni 400x).

Obr. 5. Malobuné¢ny karcinom hyperkalcemického typu. Nadorové bunky jsou nega-
tivni pfi prilkazu SMARCA4. Hnédé zbarveni jader nenadorovych fibroblastd a zanét-
livych bunék Ize vyuzit jako pozitivni vnitini kontrolu (imunohistochemie, pivodni
zvétseni 400x).

DNA. PALB2 mutace je asociovana s vys-
$im rizikem nadord, u Zen zejména prsu,
ale také pankreatu. U bialelické mutace
vznika autozomalné recesivni onemoc-
néni Fanconiho anemie typ N s vysky-
tem vrozenych vad a s vysokym rizikem
solidnich nadorG i hematologickych
malignit.

Vzhledem k vysoké pravdépodobnosti
familiarniho pdvodu mutaci bylo pa-

cientce i rodiné pacientky doporuc¢eno
genetické vysetieni. U matky pacientky
(rok narozeni 1971) byla prokazana mu-
tace ¢.8350C>T v BRCA2 genu v hete-
rozygotnim stavu. U otce pacientky (rok
narozeni 1968) byla prokazana mutace
¢.509_510delGA v PALB2 genu v hete-
rozygotnim stavu. U bratra nemocné
(rok narozeni 1996) byla prokézana fami-
liarni heterozygotni mutace PALB2 zdé-
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déna po otci. Pacientka zdédila he-
terozygotni mutaci v BRCA2 genu od
matky a soucasné heterozygotni mutaci
v PALB2 genu od otce. Tato velmi malo
pravdépodobna mutacni naloz s fami-
lidarnim vyskytem nejspise svym charak-

malignity v tak nizkém véku.

Diskuze
U pacientl s hereditarnimi nadorovymi
syndromy mame v dnesni dobé zave-
deny systém preventivnich opatfeni [7].
Rozeberme si detailnéji prevenci u here-
ditérnich syndromt nadord prsu a ovarii,
které se nejvice poji s BRCA ¢i PALB2 mu-
tacemi. Primarni prevence spociva v pre-
ventivnich chirurgickych zékrocich, napf.
preventivni mastektomii a preventivni
adnexektomii, které riziko onemocnéni
snizuji na 1-5 %. Déle spoléhame na
sekundarni prevenci, kam fadime napf.
samovysetfovani prsou kazdy mésic po
skonéeni menstruace od 20 let, kontroly
prsou lékatem kazdoro¢né od 20 let,
kontroly prsou ultrazvukem ro¢né od
20 let, od 25 let po pul roce, MRI prsi po
roce od 25 let, od 35 let kontroly prsou
mamograficky kazdoro¢né, gynekolo-
gické kontroly v¢. vaginalniho ultrazvuku
a markeru CA125 od 20 do 30 let kazdo-
rocné, pozdéji kazdého pul roku, mezi
dalsi vhodna vysetfeni patfi vysetfeni
okultniho krvaceni ve stolici od 40 let
kazdorocné, koloskopie, gastroskopie
od 45 let po 3 letech, ultrazvuk bfisnich
organ(, kozni kontroly, kontroly prsou
umuzu a kontroly prostaty (od 45 let) ka-
zdorocné, vhodné je i doplnéni nadoro-
vych marker( CA125, CEA, CA15-3 kaz-
doro¢né. Pii pohledu na vékové hranice
jednotlivych opatfeni je ztejmé, ze cilova
skupina je sledovana nejdfive od 20 let.
Z toho plyne, ze i kdyby se v rodiné nasi
pacientky predpokladal hereditarni na-
dorovy syndrom, stejné by kvali niz-
kému véku nestihla genetické testovani
a preventivni vySetfeni. Avsak diky po-
hotovému genetickému vysetfeni mlze
byt jeji nejblizsi rodina zafazena do pre-
ventivniho programu a dale sledovéana.
Dal$im bodem k zamysleni je fakt, proc¢
nebyl pfi WES zjistén hypermutovany na-
dorovy proces, kdyZ v reparaci DNA hraji
dulezitou roli mutace BRCA2 i PALB2, pfi
kterych by se dal pfedpokladat vyskyt

daldich chyb v genetickém zéapisu. Coz
otevird i druhou otazku, pro¢ nador vy-
chazejici z hereditarni chyby v reparac-
nich genech neodpovidal na cytotoxic-
kou lécbu, ktera by z téchto chyb naopak
méla profitovat. Na tuto klicovou otazku
bohuzel odpovéd nezndme a jsme ve
shodé s dalSimi pracemi, které tento
typ nadoru také povazuji za velmi malo
chemo- i radiosenzitivni.

Pro tento typ nddoru je typicka mutace
genu SMARCA4, kdy gen SMARCA4 je
nadorovy supresorovy gen, ktery ko-
duje protein, jenz se podili na remode-
laci chromatinu [8]. Somaticka nebo za-
rodecnd mutace byva zjisténa u 91,5 %
téchto tumorl. Nosicky této mutace
maji také zvysené riziko rhabdoidnich
nadord, coz podporuje i fakt, Ze malo-
bunécny karcinom vaje¢nikl hyperkal-
cemického typu je rhabdoidnim tumo-
rim morfologicky velmi blizky. V nasem
pfipadé nebyla prokdzédna zarodecna
mutace SMARCA4, ztrata exprese pri-
slusného genu byla zplsobena pouze
somatickou mutaci. Vzhledem k vyso-
kému zachytu zérode¢nych mutaci genu
SMARCA4 je u pacientek s timto typem
nadoru doporucovana geneticka kon-
zultace a testovani. Ackoli Ize prediktivni
testovani doporucit i pfibuznym, z du-
vodu nezndmé penetrance onemocnéni,
zatim neexistuji oficialni doporuceni pro
nosi¢ky s mutaci genu SMARCA4. U¢in-
nou prevenci by jisté byla oboustranna
adnexektomie, nicméné bez zndmé pe-
netrance je obtizné stanovit optimalni
vék pro tento postup. U¢innost sledo-
vani zatim neni zndma.

Prace zahranic¢nich autor( se také po-
tykaji s myslenkou nizké mutacni na-
loZze a mozného efektu imunoterapie [9].
V 8 z 11 popisovanych pfipadl byla vy-
kazovéna exprese PD-L1 jak ve vlast-
nim tumoru, tak v nadorovém stromatu,
spojend s nadorovou infiltraci T lymfo-
cyty. Toto zjisténi mize naznacovat, ze se
PD-L1 podili na vzniku ziskané imunitni
rezistence téchto tumord. Prace nazna-
Cuji, Zze i u tumoru s nizkou mutaéni nélozi
muze diky pfihodnému imunogennimu
prostfedi cilend blokédda PD-1/PD-L1 pfi-
nést lécebny benefit. V nasem pripadé
vsak byla exprese PD-1 5 %.

Klinické zkusenosti s timto typem na-
doru jsou velmi omezené, ale nachdzeji

prunik v nékolika aspektech — gyneko-
logické malobunécéné karcinomy jsou
velice vzacnd, agresivni onemocnéni
s velmi $patnou progndézou, postihujici
prevazné mladé Zzeny. Nejcastéji vycha-
zeji z vajecnikq, jichz se tyka relativné
nejvice dat, ale jsou popsény i pfipady
lokalizace na cervixu, endometriu, v po-
chvé i vulvé; vétsina dat vychazi z retro-
spektivnich studii a z dat 1é¢by pro malo-
bunécny karcinom plic. NejdUlezitéjsim
faktorem pro dlouhodobéjsi preziti je
stadium onemocnéni [10].

Nejvétsi studie byla predstavena
Youngem [11], obsahovala udaje 150 pa-
cientd, z nichz 50 % mélo stadium cho-
roby I, 5 % stadium II, 43 % stadium lII
a 1 % stadium IV; 33 % pacientu se sta-
diem IA stdle Zilo a bylo bez znamek cho-
roby i po 5 letech, ze stadii IC, II, I, IV se
5 let dozilo pouze 10 %. Pacienti, ktefi
podstoupili adjuvantni chemoterapii,
méli lepsi preziti ve stadiu IA dle Mezi-
narodni federace gynekologie a porod-
nictvi (FIGO) v porovnani s témi, ktefi ab-
solvovali pouze chirurgicky vykon. Zatim
chybi jasny dlkaz o tom, Ze by adju-
vantni chemoterapie ve stadiu IA mohla
zlepsit celkovou progndzu.

V prvnim vybraném pfipadé byla po-
stizena 24letd pacientka [12], s téméf
20cm tumorem vychazejicim z pravého
vajecniku, bez dalsich lozZisek dle CT.
Prvnim krokem byla shodné laparoto-
mie, pii které se na rozdil od naseho pfi-
padu podafilo primarni tumor reseko-
vat bez rezidua. Pacientka podstoupila
Ctyfi cykly adjuvantni chemoterapie eto-
posid/cisplatina, nasledované restagin-
govym CT, bez prikazu onemocnéni. Po
5 mésicich od ukon¢eni 1é¢by byla pfi-
jata se zacpou, anorexii a slabosti zpU-
sobenymi hyperkalcemii, na CT popsany
dva téméf 10cm tumory v dutiné bfisni,
stav se komplikoval ile6znim stavem,
pro ktery byla operovéna, a 4. poope-
ra¢ni den umird na plicni embolii cca
10 mésicl od diagndzy. V dalsim piipadé
29letd pacientka [13] s tumordzni masou
v panvi 110 X 116 X 125 mm, s pfedope-
ra¢né vysokou hladinou kalcia, podstou-
pila RO resekci tumoru, déale Sest cykld
karboplatina/paklitaxel. Po 1,5 roce byla
stale bez zndmek onemocnéni. V tie-
tim pfipadé byla 35letd pacientka [14]
pfijata pro pfiznaky hyperkalcemie, se

Klin Onkol 2019; 32(6): 456—462

461




VZACNY NALEZ HEREDITARNI ZATEZE U MLADE PACIENTKY

znamkami jaterniho selhdni, s masou
135 X 180 X 120mm s rozsevem po
bfisni dutiné, umird do 1 mésice od prv-
nich projeva.

V nami prezentovaném pfipadé byla
po celou dobu lé¢by hladina sérového
kalcia i jeho ionizované slozky v normé,
coz vyvolava otazku, co zde bylo jinak,
kdyz v ostatnich ndmi zminénych pfi-
padech hyperkalcemie pfitomna byla
a zpUsobovala i pfislusné komplikace.
Dle dostupné literatury byvéa hyper-
kalcemie pfitomna ve dvou tretinach
pfipada.

Popsané pfipady odréazeji stroha dopo-
ru¢eni vedeni |é¢by. Bez platnych Ié¢eb-
nych doporuceni je osettujici ékaf odka-
zan na kazuistickd sdéleni, kterych je také
velmi mdélo. Zkusenosti s prezentova-
nym postupem - chirurgickym vykonem
s RO resekci, adjuvantni chemoterapii do-
plnénou pripadné o zevni radioterapii —
je vzhledem k rarité onemocnéni velmi
malo a chybéji validni klinicka data.

Zaveér
Jedna se o extrémné vzacny pfipad nado-
rového onemocnéni, coz dokumentuje

i nedostatek klinickych dat a popsanych
kazuistik z celého svéta, v nasem pfipadé
spojeny se vzacnym nosi¢stvim zarodec-
nych mutaci v genech BRCA2 a PALB2,
které pacientka ziskala od svych ro-
dich. Vzhledem k této zkusenosti dopo-
ru¢ujeme pfi podobném nélezu pec-
livé odebrat rodinou anamnézu a zvazit
genetické testovani. Z vyse popsaného
vyplyva, ze i pres multimodalitni |é¢ebné
moznosti stale chybi standardni [é¢ba to-
hoto typu onemocnéni.V nasem ptipadé
mél nador prekvapivé nizkou mutacni
naloz, z ¢ehoz lze predpokladat nizky
efekt i benefitimunoterapie, kterd je dnes
v mnohych bezvychodnych situacich pro
pacienty jiskrou nadéje.

Literatura

1. Tomasek J, Abrahdmova J, Adam Z et al. Onkologie —
minimum pro praxi. Mlecice: Axonite 2015: 44-52.

2. Genetika-biologie.cz. Sipek A. Hereditarni naddorové
syndromy. 2010-2014. [online]. Dostupné z: http://www.
genetika-biologie.cz/hereditarni-nadorove-syndromy.

3. Wikipedia.org. Exom. [online]. Dostupné z: https://cs.
wikipedia.org/wiki/Exom.

4. Biogen.cz. Molekularni biologie a genetika. [online].
Dostupné z: https://biogen.cz/sekvenovani-lidskeho-
exomu.

5.Wikiskripta.eu.BRCA. [online]. Dostupné z: https://www.
wikiskripta.eu/w/BRCA.

6. Wikipedia.org. PALB2. [online]. Dostupné z: https://en.
wikipedia.org/wiki/PALB2.

7. Linkos.cz. Ceska onkologickd spole¢nost CLS JEP.
Hereditarni syndrom nador( prsu a/nebo ovaria. [on-
line]. Dostupné z: https://www.linkos.cz/lekar-a-mul-
tidisciplinarni-tym/geneticka-rizika/nadorove-syn-
dromy/hereditarni-syndrom-nadoru-prsu-a-nebo-
ovaria/.

8. Plevové P, Gerzovd H. Vzacné pediatrické ovaridlni tumory
a jejich genetické piciny. Klin Onkol 2019; 32 (Suppl 2):
2579-2591. doi: 10.14735/amko2019579.

9. Jelinic P, Ricca J, van Oudenhove E et al. Immune-active
microenvironment in small cell carcinoma of the ovary,
hypercalcemic type: rationale for immune checkpoint
blockade. J Natl Cancer Inst 2018; 110(7): 787-790. doi:
10.1093/jnci/djx277.

10. Cohen JG, Chan JK, Kapp DS. The management of
small-cell carcinomas of the gynecologic tract. Curr
Opin Oncol 2012; 24(5): 572-579. doi: 10.1097/CCO.0b0
13e3283565ed6.

11. Young RH, Oliva E, Scully RE. Small cell carcinoma
of the ovary, hypercalcemic type. A clinicopathologi-
cal analysis of 150 cases. Am J Surg Pathol 1994; 18(11):
1102-1116. doi: 10.1097/00000478-199411000-00
004.

12. Kascak P, Zamecnik M, Bystricky B. Small cell carci-
nomama of the ovary (hypercalcemic type): malignant
rhabdoid tumor. Case Rep Oncol 2016; 9(2): 305-311. doi:
10.1159/000446694.

13. Wang JJ, Liu Q Wu N et al. Ovarian small-cell carci-
noma hypecalcemic type successfully treated: case report
and literature review. Onco Targets Ther 2016; 9: 1409-
1414.doi: 10.2147/0TT.597170.

14. Ghazi A, Ayaz A, Hamid T et al. Small cell carcinoma of
the ovary hypercalcemic type (SCCOHT): a rare case after
in vitro fertilization (IVF). Pak J Med Sci 2017; 33(1): 241-
244.doi: 10.12669/pjms.331.11634.

462

Klin Onkol 2019; 32(6): 456-462




SDELENI

Extravazace (paravazace) cytostatik —

doporuéeni pro standardni péci v ramci Ceské republiky
ze spoluprace Sekce podpUrné lécby Ceské onkologické
spoleénosti CLS JEP, Onkologické sekce Ceské asociace
sester a Spolecnosti pro porty a permanentni katétry

Extravasation (Paravasation) of Chemotherapy Drugs — Recommendations for
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Souhrn

Vychodiska: Extravazace (paravazace) cytostatik jsou velmi vyznamnou komplikaci pfi [é¢bé
onkologickych pacient(l. Preventivni a lé¢ebné intervence snizuji riziko komplikace nebo roz-
sah nésledkd. Pracovni skupina autorl z odbornych skupin pfipravila doporuceni standardni
péce. Cil: Zakladni souhrn doporucenych postupt pro zakladni denni praxi, definovanych
na zakladé poznatkl z dlouhodobé, ovéiené, prokazané praxe nebo ze shodnych nazorl
zastupct odbornych skupin. Vysledky: Preventivni opatieni jsou zadsadnim opatfenim a za-
hrnuji v¢asné zvazeni indikace dlouhodobych Zilnich vstup(, volbu mista vpichu, kontrolu
Zilni linky pted kazdou aplikaci cytostatika a edukaci pacienta. Reseni extravazace predevsim
zahrnuje aplikaci antidot (dimethylsulfoxid, hyaluronidaza, dexrazoxan) a aplikaci suchého
chladu nebo tepla podle typu cytostatika. Nejsou doporucovany kortikoidy subkutanné, vinké
teplo nebo chlazeni, komprese. Zdvér: Doporucené postupy pfispivaji k redukci rizika a na-
sledkd extravazace. Individudlné na pracovistich mdze byt rozsah doporucenych intervenci
rozsifovan.
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chemoterapie — osetfovatelstvi — extravazace
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EXTRAVAZACE (PARAVAZACE) CYTOSTATIK

Summary

Background: Extravasation (paravasation) of chemotherapy drugs is a very significant complication in the treatment of cancer patients. Preven-
tive and therapeutic interventions reduce the risk of this complication or the extent of its consequences. A working group of authors from expert
groups prepared recommendations for standard care. Purpose: To prepare a basic summary of recommended interventions for daily practice,
based on knowledge from long-term, proven, evidence-based practice or on consensus opinions of representatives of expert groups. Results:
Preventive measures are essential and include early consideration of long-term venous access device indications, choice of injection site, venous
line control before each chemotherapy drug application, and patient education. Interventions in cases of extravasation mainly involve the
application of antidotes (dimethylsulfoxide, hyaluronidase, and dexrazoxane) and the application of dry cold or heat, depending on the type of
cytostatic drug. Corticosteroids injected subcutaneously, moist heat or cooling, and compression, are not recommended. Conclusion: The reco-
mmended procedures will contribute to reducing the risk and consequences of extravasation. The range of recommended interventions can be
expanded depending on individual clinical workplace policy and needs.

Key words
chemotherapy - nursing care — extravasation

Uvod

Extravazace (paravazace) cytostatik z pe-
rifernich zil jsou obavanou a realnou
komplikaci pfi Ié¢bé onkologickych pa-
cient(. Jde o velmi aktudIni a s ohledem
na mozné zdravotni nasledky velmi di-
lezitou problematiku, kterd na nékterych
pracovistich neni stale definovana k fe-
Seni v Zzddném standardnim postupu,
pfip. jsou nékteré doporucené inter-
vence sporné, opomijené Ci si vzajemné
napfi¢ rozlicnymi centry, pfip. publika-
cemi, odporuji. Tento dokument shr-
nuje potfebny a zcela zakladni souhrn
poznatk( odpovidajicich péci zalozené
na poznatcich z dlouhodobé, ovérené ci
dlikazni praxe nebo vychazejici ze shod-
nych nazorQ expertd odbornych pracov-
nich skupin. Zdroje, ze kterych bylo ¢er-
pano, jsou uvedeny samostatné na konci
dokumentu [1-7].

Postupy a intervence uvedené vtomto
doporuceni lze povazovat za zakladni
a pro béznou praxi napfi¢ pracovisti CR
za pIné realizovatelné, a tedy standardni.
Tento dokument ve formé doporuceni si
neklade za cil a ani nemUze vymezit roz-
sah poskytované péce pfi extravazaci,
ktera individualné na jednotlivych pra-
covistich mlze rozsah zde uvedeného
vyrazné pfekracovat a rozsifovat.

Pracovni skupina, kterd pfipravila
tento dokument, zahrnuje zastupce
Sekce podpurné lécby Ceské onkolo-
gické spole¢nosti CLS JEP, Onkologické
sekce Ceské asociace sester a Spole¢-
nosti pro porty a permanentni katétry.
Clenové pracovni skupiny vyvinuli ma-
ximalni snahu o vytvofeni pisemného
dokumentu, ktery definuje nékolik

prakticky nespornych a v bézné denni
onkologické praxi ¢eskych center velmi
dobre pfijatelnych a realizovatelnych
bodU standardni péce a osetfeni v ramci
extravazace cytostatik s pfihlédnutim
k bézné dostupnosti prostfedkd v CR.

Definice extravazace (paravazace)
cytostatika z periferni zily

Jedna se o situaci, kdy dojde k uniku cy-
tostatika aplikovaného nitrozilné mimo
Zilni lumen do okolnich tkani. Podle typu
cytostatika a uniklého objemu dochazi
k poskozeni tkani rGizné intenzity a roz-
sahu. Podle potencialu plsobit posko-
zeni tkani se cytostatika déli na vezi-
kanty (zpuchytujici), iritanty (drazdivé)
a nonvezikanty (nedrazdivé) (tab. 1).
V praxi musi byt pozornost vénovana
vsem pfipaddm extravazace s ohledem
na moznost individudlné vyraznéjsich
reakci i pfi Uniku cytostatik nedrazdivych
(nonvezikanty).

Zasady prevence extravazace
Preventivni opatfeni jsou zdsadni pod-
minkou pro minimalizaci rizika extrava-
zace a jejich nasledk(. Je doporuceno:
1.S ohledem na délku indikované che-
moterapie, charakter cytostatik, zpU-
sob podani (nékolikahodinové az né-
kolikadenni kontinualni aplikace)
a dalsi individudlni okolnosti (napf.
spoluprace pacienta, stav perifernich
zil hornich koncetin, potfeba dalsich
intravendznich (i.v.) aplikaci) obecné
upfednostnit volbu stfedné- a dlou-
hodobych Zilnich vstup(, jako jsou
napf. periferné zavedenda centralni
zilni kanyla (peripherally inserted cen-

tral catheter - PICC), tunelizované cen-
trélni Zilni katetry a porty (viz také dale
odstavec Indikace permanentnich zil-
nich vstupa).

.Nezavadét periferni Zilni vstup v ob-

lasti kloubd, dolni koncetiny, konce-
tiny s lymfedémem nebo v oblasti, kde
je riziko vzniku lymfedému (napf. stav
po exenteraci axily apod.), v misté he-
matomu a zanétd, pfi anamnéze opa-
kované neuspéinych venepunkci
a v misté nebo distalné od mista pred-
choziho nabéru krve a nitrozZilni apli-
kace. Rizikové jsou zily drobné, fragilni,
tvrdé, sklerotické, pfilis pohyblivé
(napf. u senior(l). Rizikovymi faktory
pro extravazaci jsou stavy s insuficienci
cirkulace (Raynauddv syndrom, sym-
ptomaticky diabetes mellitus, cévni
onemocnéni, lymfedém, syndrom
horni duté zily - vena cava superior),
obezita, neuropatie omezujici schop-
nost vnimat pripadny rozvoj parava-
zace, prolongovana aplikace infuze.

.Upfednostiiovat jako vhodné misto

vstupu dostatecné Siroké zily pred-
lokti. Neméla by se pouzivat volarni
(dlarnova) strana zapésti a dolni kon-
Cetiny, nejsou doporuceny Zily v ku-
bitalni jamce a na dorzu ruky. Indivi-
dudlné Ize pfi velmi dobré kvalité Zily
a spolupréci pacienta v pfipadé nut-
nosti akceptovat i kratkodobé zave-
deni periferniho zilniho vstupu na
dorzu ruky. Oblast dorza ruky viak
neni obecné doporucena obzvlast pro
aplikaci zpuchytujicich cytostatik (ve-
zikanty), kdy je nutno brat zfetel na
tésny vztah Slach, svall, cév a nervi
v oblasti dorza ruky a s tim souvise-
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Tab. 1. Cytostatika a dalsi onkologicka léciva rozdélena podle potencidlu pisobit poskozeni tkani pfi extravazaci.

Vezikanty (zpuchytujici)
S vazbou na DNA:

Alkylacni cytostatika
bendamustin, dacarbazin, karmustin,
mechloretamin

Antracykliny
daunorubicin, doxorubicin, epirubicin,
idarubicin
Protinddorovd antibiotika

dactinomycin, mitomycin C,
mitoxantron

Bez vazby na DNA:

Vinca-alkaloidy
vinblastin, vincristin, vindesin, vinflunin,
vinorelbin
Taxany
cabazitaxel, docetaxel, paclitaxel

trabectedin

jici vysoké nebezpedi zdvaznych po-
Skozeni az s nekrézou tkani pfi extra-
vazaci rizikovych cytostatik. Mezi né
fadime predevsim vezikanty, které se
vdézou na DNA a kde je poskozeni tkani
nevratné, a vysoce rizikova jsou také
cytostatika ze skupiny vezikantl bez
vazby na DNA (tab. 1).

4. Kontrolovat Zilni linku aspiraci krve
a proplachem 10-20ml fyziologic-
kého roztoku pred aplikaci kazdého
cytostatika.

5. Edukovat pacienta o projevech extra-
vazace a nutnosti hlaseni, provadét
pravidelné kontroly stavu a ptiznakd
extravazace v pravidelnych interva-
lech béhem aplikace.

Zasady FeSeni extravazace

(schéma 1)

1. lhned ukondit aplikaci cytostatika,
zachovat klid a rozvahu, uklidnit pa-
cienta a komunikovat s nim, pone-
chat Zilni vstup na misté, pokusit se
0 zpétné nasati z postizené oblasti
a poté vstup odstranit (v pfipadé ex-
travazace cytostatik ze skupiny taxant
(cabazitaxel, docetaxel, paclitaxel)
a vinca-alkaloidl (vinblastin, vincris-

Iritanty (drazdivé)

Alkylacni cytostatika
bendamustin, busulfan,
fotemustin, ifosfamid, melphalan,
streptozocin

Antracykliny
doxorubicin lipozomalni

Inhibitory topoisomerdz |
irinotecan, topotecan

Inhibitory topoisomerdz Il
etoposid, teniposid
Derivdty platiny
karboplatina, cisplatina,oxaliplatina

aflibercept
fluorouracil
ixabepilon
metotrexat (vysoké davky)
trastuzumab-emtansin

tin, vindesin, vinorelbin) mize byt
vstup jesté ponechdn pro moznost vy-
uziti k aplikaci hyaluronidazy), netla-
¢it na postizenou oblast, Zzadné vlhké
obklady (pouze suché plisobeni tepla
nebo chladu podle typu cytostatika

- viz dale), elevace a uleva postizené

koncetiny, oznaceni oblasti extrava-

zace, vedeni dokumentace.

2. Informovat lékafe o vzniklé situaci
k zajisténi ordinace ukonu a dalsich
pfipadnych individuédlnich postupt
dle metodik pracovisté (napf. forma
hldseni a evidence udalosti, vedeni
dokumentace).

3.Nejsou doporucovany kortikoidy
injek¢né k lokalni aplikaci do postize-
ného mista.

4. Aplikace specialnich antidot podle
typu cytostatika:

Dostupnost ptipravki maze byt li-
mitovana registraci a dovozem. Je do-
poruceno vyvinout maximalni snahu
o zajisténi pohotovostni zasoby na
pracovisti.

4.1 DMSO 99% - ,scavanger” - vychy-
tava volné kyslikové radikaly, urych-
luje clearance extravazéatu z tkani
a je doporucen pro lokalni aplikaci

Nonvezikanty (nedrazdivé)

arsenic-trioxid
asparaginaza
bleomycin
bortezomib
cladribin
cyklofosfamid
cytarabin
gemcitabin
fludarabin
interferon
interleukin (IL-2)
metotrexat
monoklonalni protilatky
pemetrexed
raltitrexed
temsirolimus
thiotepa

po extravazaci antracyklinG (dau-
norubicin, doxorubicin, epirubicin,
idarubicin), mitomycinu C a cispla-
tiny. V pfipadé extravazace antracy-
klin se DMSO aplikuje tehdy, kdyz
nebude pouzit dexrazoxan (viz
nize). Prvni davka DMSO je apliko-
vana optimalné do 10 min po para-
vazaci na misto postizeni do oblasti
velikosti dvakrat vétsi, nez je posti-
Zend plocha, ¢tyfi kapky na plochu
povrchu klze o velikosti 10 cm?,
bez tlaku rozetfit sterilni gazou,
3krat denné po dobu min. 1 tydne
(v pripadé extravazace doxorubi-
cinu (TEVA) uvadi Souhrn udajl
o pfipravku (Summary of product
characteristics - SPC) [7] aplikace
minimélné 14 dni s chlazenim ob-
lasti po aplikaci). Misto nezakryvejte
obvazem ani odévem. Aktualni do-
stupnost v CR: DMSO - Dimethyl-
sulfoxid 99%, surovina (dimethyl-
sulfoxid 99% 50 gm) v kapalném
skupenstvi pro magistraliter pfi-
pravu v [ékdrné, expedice z Iékarny
individudlné v mnozstvi a zpUso-
bem dle potieb a procest pracovi-
sté, pouzitelnost 6 mésicd.
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Krok ¢. 1
Zastavte infuzi s ponechdnim kanyly a odstranénim spojovaci hadicky (obsahuje roztok cytostatika).
Uklidnéte pacienta.

Krok ¢. 2
Zkuste z kanyly jemné aspirovat uniklé cytostatikum (pokud Ize).

Odstrarite kanylu a misto vpichu prekryjte sterilnim obvazem (v ptipadé extravazace cytostatik ze skupiny taxanu
(cabazitaxel, docetaxel, paclitaxel) a vinca-alkaloidl (vinblastin, vincristin, vindesin, vinorelbin) mize byt vstup jesté ponechan
pro moznost vyuziti k aplikaci hyaluronidazy).

Na postizené misto netlacte, neprovadéjte kompresi.

Krok ¢. 3

Informujte Iékare, zaznamenejte mnozstvi a druh odsatého cytostatika do dokumentace pacienta.
Zacnéte co nejdfive osetfovat extravazaci specifickymi opatfenimi podle typu cytostatika.

cytostatikum vezikant nebo iritant
(zpuchytujici nebo drazdiva latka)

!

antracykliny
mitomycin a cytostatickd antibiotika
alkyla¢ni latky

’

Krok ¢. 3A
Lokalné suchy chlad - v tvodu
20-60 min, déle 4krat denné
15-20 min, 1-2 dny.

P¥i extravazaci antracyklinu, mitomy-
cinu nebo cisplatiny do 10 min ap-
likace DMSO na misto postizeni na
dvojnédsobnou plochu, ¢tyfi kapky na
10 cm?, bez tlaku rozetfit sterilni gézou,
dale 2-3krat denné min. 1 tyden.
(Doxorubicin — TEVA) SPC udava 14 dni
a po aplikaci chladit, misto
nezakryvejte obvazem ani odévem.
Pri extravazaci antracyklinu zvazit
aplikaci i.v. dexrazoxan do 6 hod
(DMSO pak neaplikovat).
Elevace koncetiny.

l

vinca-alkaloidy
taxany
oxaliplatina

l

Krok ¢. 3A
Lokalné suché teplo - v Uvodu
20-60 min, déle 4krat denné
15-20 min, 1-2 dny.

P¥i extravazaci vinca-alkaloidu
nebo taxanu aplikace roztoku hyalu-
ronidazy s.c., pfip. také i.v. plvodnim
vstupem, 1 ml roztoku hyaluronidazy

(150-1 500 1U) na 1 ml extravazace
(max. 30 ml).
Elevace koncetiny.

Krok ¢. 4

}

ostatni

l

lokélné suchy chlad
elevace koncetiny

Pouceni pacienta o osetfovani, plan kontrol, zajistit také kontrolu za 7-10 dni na opozdény vyvoj.

Kontrola a doplnéni dokumentace, hldseni, evidence atp.

PICC - periferné zavedena centralni Zilni kanyla, SPC - Souhrn Udajli o pfipravku, i.v. — intravenézné, s.c. — subkutdnné,

DMSO - dimethylsulfoxid

Schéma 1. Extravazace (paravazace) cytostatik - schematické zobrazeni. V pfipadé extravazace do podkozi napf. u portu nebo PICC

katetru postupujte jako u paravenézni aplikace.
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4.2 Hyaluronidaza (150 U/ml) - v pfi-
padé extravazace cytostatik ze
skupiny taxand (cabazitaxel, do-
cetaxel, paclitaxel) a vinca-alka-
loidG (vinblastin, vincristin, vin-
desin, vinorelbin). Enzymaticky
degraduje kyselinu hyaluronovou,
ktera je jednou z hlavnich slozek
v mezibunécném prostoru tkani.
Odbouravani mezibunécné hmoty
a zvyseni permeability vazivovych
tkani zlepsuje absorpci uniklého
cytostatika. V SPC s hyaluronida-
zou neni exaktné stanoven postup
pro pouziti v pfipadé extravazace,
nicméné obecné je doporuceno
podani do 1 hod po parazavaci.
Obvykla davka je 1 ml (150 IU) hy-
aluronidazy na 1 ml paravazatu [8].
V 1ml aqua pro injectione muze
byt nafedéno 150-1 500 IU hyalu-
ronidazy, 0,4 ml mize byt podano
kanylou tésné pred odstranénim,
zbylé mnozZstvi se aplikuje do okoli
paravazatu podkozné. Optimalni
je uziti jehly o velikosti 25 G nebo
27 G a pozadovany objem podat
v péti davkach do okoli parava-
zatu. Na kazdou aplikaci je vhodné
uzit jinou jehlu. Maximalni denni
davky v chirurgii pfi i.v. aplikaci
jsou do 4 500 U, resp. 30ml. Ak-
tualni dostupnost v CR: Hylase
Dessau, bal. a 10 amp. a 150 IU,
SUKL t. & neregistrovano.

4.3 Dexrazoxan - chelatac¢ni ¢inidlo,
vazbou na Zelezo omezuje vznik
komplext antracyklin Zelezo pro-
dukujicich kardiotoxické radikaly.
Uplatiiuje se v pripadé feseni ex-
travazaci antracyklint (daunorubi-
cin, doxorubicin, epirubicin, idaru-
bicin). Dexrazoxan byl ve studiich
podavan nitrozilné po dobu 3 dnt
(1 000, 1 000 a 500 mg/m?), s ini-
cialni davkou nejpozdéji 6 hod
po extravazaci. S infuzi dexrazo-
xanu nema byt aplikovan DMSO
a studené obklady by mély byt od-
stranény 15 min pfed podavanim
a béhem podavani dexrazoxanu.
Je doporuceno podat dexrazoxan
i.v. do velké Zily v oblasti vzdalené
od mista extravazace, optimalné
na kontralaterdlni koncetiné. Ak-
tualni dostupnost v CR: Cyr-

danax 20 mg/ml inf. plv., dexra-
zoxanum 250 mg nebo 500 mg
v lahvicce, Uprava davky, rekonsti-
tuce a dalsi fedéni dle pfibalovych
instrukci [é¢iva.
5. Aplikace suchého tepla nebo
chladu:
IdedIné napf. ve formé gelovych sacku
krytych do vhodné, suché bavinéné
nebo Inéné textilie nebo papirové
utérky, aby nedoslo k pfimému kon-
taktu gelového sacku a klize.
Suché teplo - za uUcelem disperze
a diluce extravazatu, pouzit v pfi-
padé extravazace oxaliplatiny, ta-
xanU a vinca-alkaloidl. Aplikovat
v Uvodu 20-60 min, dale 4krat denné
15-20 min po dobu 1-2 dn(.
Suchy chlad - za ucelem ohraniceni
a neutralizace extravazatu, pouzit
v pfipadé extravazace cisplatiny oset-
fované DMSO a dale vezikant( s vaz-
bou na DNA (tab. 1), suchy chlad lze
jinak vyuzit také u extravazaci viech
dalSich cytostatik, kromé téch dopo-
ru¢enych k aplikaci suchého tepla.
Aplikovat v Uvodu 20-60 min, déle
4krat denné 15-20 min po dobu
1-2 dna.
6. Ochrana pfed ptlisobenim slunce pfi
extravazaci dacarbazinu.
7. Zajisténi naslednych kontrol a sle-
dovani vyvoje.

Extravazace do podkozi

z centralniho Zilniho vstupu

V pfipadé extravazace do podkozi s dob-
rou dostupnosti (napf. oblast nad mem-
branou zilniho portu nebo jeho okoli)
Ize pouzit zésady jako v pfipadé extra-
vazace z periferni zily (zastaveni infuze
a aspirace roztoku ponechanym cent-
ralnim zZilnim katétrem) uvedené vyse.
PFi horsi lokalizovatelnosti extravazatu,
vétsim objemu, podezfeni na kumulaci
lé¢iva v mediastinu, pohrudnici nebo
v podkozni oblasti hrudniku a krku je
vzdy nutné provést obratem vysetieni
vypocetni tomografii k dokumentaci po-
stizené oblasti. S ohledem na charakter
cytostatika se doporucuje individualni
plan péce ve spolupraci s hrudnimi chi-
rurgy, pneumology a se zajisténim pec-
livé observace s kontrolami vyvoje
v dobé alespori do 2 tydn (chirurgicka
intervence, podani antibiotik, intrave-

néznich kortikoidd a analgetik). Dex-
razoxan je doporucen pfi extravazaci
antracyklinG.

Indikace permanentnich Zilnich

vstupti

Indikace pro elektivni zavedeni stfed-

nédobého nebo dlouhodobého Zil-

niho vstupu v onkologii vychazi ze
zhodnoceni stavu Zilniho systému pa-
cienta, délky planované terapie, vlast-
nosti |éc¢iva a frekvence jeho podavani.

Je vhodné vybrat optimaIni druh zilniho

vstupu pred zahdjenim protinddorové

[é¢by, indikace z divodu vycerpéni pe-

riferniho pristupu s poskozenim zil by

méla byt minulosti.

1. Hledisko ¢asové — uvaZujte o zavedeni
permanentniho zilniho vstupu v pfi-
padé, Ze je planovéana lé¢ba delsi nez
1 mésic. Volit Ize mezi PICC kanylou, tu-
nelizovanou centrélni venézni kanylou
a nitrozilnim portem. Pfi trvani [é¢by
do 3 mésic muaze byt optimalni moz-
nosti PICC, pfi predpoklddané délce
[é¢by vice nez 6 mésicl je doporuco-
véan port. Pro délku Ié¢by 3-6 mésicl
Ize zvolit kterykoli z uvedenych vstupd,
zalezi pfedevsim na stavu Zilniho sys-
tému a preferenci pacienta. Ambu-
lantni dlouhodobd léc¢ba s frekvenci
podaniléciv kazdé 3-4 tydny je vhodna
k zavedeni portu, naopak u stfedné-
dobé terapie s Castéjsi aplikaci do zil-
niho fecisté je vhodnéjsi PICC nebo tu-
nelizovana centralni vendézni kanyla.
Zilni vstup Ize vyuzit rovnéz ke krevnim
odbérliim, pacient nemusi podstupo-
vat opakované venepunkce, coz je vy-
hodou zvlast v piipadé lécby pacienta
po chirurgické intervenci v axile.

2. Hledisko cytostatika — do centrélniho
fecisté je doporuceno podavat prede-
vsim cytostatika, kterd maji chemické
vlastnosti poskozujici endotel, anebo
ta, kterd nesou riziko poskozeni pa-
cienta v pfipadé extravazace. V tomto
ohledu jsou nejnebezpecnéjsi vezi-
kanty, zpuchyftujici cytostatika (tab. 1).
Cela fada dalSich cytostatik ma poten-
cidl poskozeni tkani, pficemz z bézné
uzivanych latek jde pfedevsim o tato
drazdiva cytostatika (iritanty) — melfa-
lan, ifosfamid, etoposid, 5-fluorouracil,
metotrexat, platinové derivaty, irino-
tekan a topotekan.
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Modelové priklady:

4krat chemoterapie AC (doxorubicin,
cyklofosfamid) pfi karcinomu prsu —
PICC, 6 mésicu [é¢ba AC-T(P) — port;
malignity s dlouhodobou adjuvanci
a/anebo s potencidlem vice cykll te-
rapie, jako jsou napf. kolorektélni kar-
cinom, karcinom ovaria, metastaticky
karcinom prsu — port;

malignity s nejistou délkou [é¢by v Gvodu,
jako napt. lokoregiondlné pokrocily spi-
noceluldrni karcinom jicnu — PICC;
nadory hlavy a krku, obzvldsté v pfi-
padé tracheostomie — PICC;

lymfomy s bulky postizenim — port.

Zaveér
Zajisténi spolehlivého a bezpecného Zil-
niho vstupu je nedilnou soucasti péce

o aktivné lécené onkologické pacienty.
Z dlivodu moznych zavaznych trvalych
nasledkl extravazace rizikovych cyto-
statik ze skupiny vezikantd a iritantd je
nutné dodrzovat doporucené postupy
ve vztahu k prevenci a |é¢bé extrava-
zace. V dobé narlstajiciho poc¢tu onko-
logickych pacient(, at uz s vyssimi ri-
ziky extravazace (vys$si vék pacientq,
obezita, komorbidity), nebo naopak
s predpokladem potfeby zachova-
ného periferniho Zilniho fecisté do bu-
doucna (nizsi vék pacientd, prodlou-
zeni zivota obecné), je nezbytné nutné
vénovat zvySenou pozornost indika-
cim pro zavedeni stfredné- nebo dlou-
hodobych zilnich vstupd, které jsou
navic v dnesni dobé pomérné dobre

dostupné.
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k rozhodnutf o registraci sp. zn. sukls124962/2009.

8. SPC - Hylase "Dessau” 150 IU. Prasek pro pfipravu
injek¢niho roztoku. Pfiloha ¢. 2 k rozhodnuti o pfevodu
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Zépis ze schiize vyboru Ceské onkologické spole¢nosti konané 12.11.2019 ve FN Motol v Praze naleznete na www.linkos.cz.
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Aktuality z odborného tisku

Overall Mortality After Diagnosis of Breast Cancer in Men vs. Women

Wang F, Shu X, Meszoely | et al.
JAMA Oncol 2019. doi: 10.1001/jamaoncol.2019.2803.

Zda se, Ze jsou rozdily v preziti mezi pacienty muzského a Zenského pohlavi s karcinomem prsu, avsak zakladni faktory spojené
s touto nerovnovahou nebyly pIné studovany. Tato rozsahla kohortova studie zaloZend na udajich z registru vyuzila data z Narodni
onkologické databaze USA o pacientech s diagnézou karcinomu prsu mezi 1. lednem 2004 a 31. prosincem 2014. Celkové bylo
analyzovéano 1 816 733 pacient(l. Do studie bylo zahrnuto celkem 16 025 muzl (median véku [SD] 63,3 [13,0] let) a 1 800 708 zen (SD
59,9 [13,3] let). Ve srovnéni s pacientkami méli muzi ve viech stadiich vyssi dmrtnost. U muzl byla 3letd mira preziti 86,4 % (95% Cl
85,9-87,0; p < 0,001) a 5letd mira preziti 77,6 % (95% Cl 76,8-78,3; p < 0,001). U Zen byla 3letd mira preziti 91,7 % (95% Cl 91,7-91,8;
p <0,001) a 5letd mira byla 86,4 % (95% Cl 86,4-86,5; p < 0,001). Pohlavi zlistalo vyznamnym faktorem spojenym s celkovou Umrtnosti
(HR1,19;95% Cl 1,16-1,23), jakoz i umrtnosti po 3 (HR 1,15;95% Cl 1,10-1,21) a 5 letech (HR 1,19; 95% CI 1,14-1,23). Umrtnost po dia-
gndze zhoubného nadoru prsu byla vyssi u muzl ve srovnani s jejich zenskymi protéjsky. Zda se, Ze takova disparita pretrvava i po
zohlednéni klinickych charakteristik, 1é¢ebnych faktor( a pfistupu k péci, coz naznacuje, ze by mély byt identifikovany dalsi faktory
(zejména dalsi biologické atributy, soulad s 1é¢bou a faktory Zivotniho stylu), které by pomohly tuto nerovnost odstranit.

Efficacy and Long-Term Peripheral Sensory Neuropathy of 3 vs. 6 Months

of Oxaliplatin-Based Adjuvant Chemotherapy for Colon Cancer: E E
The ACHIEVE Phase 3 Randomized Clinical Trial . .
Yoshino T, Yamanaka T, Oki E et al. Ir

JAMA Oncol 2019. doi: 10.1001/jamaoncol.2019.2572. E

Chemoterapie na bézi oxaliplatiny je spojena s periferni senzorickou neuropatii (PSN). V ramci sledovéni dopadu chemoterapie
s oxaliplatinou na senzorickou funkci byla provedena oteviend multicentricka randomizovana klinicka studie faze Ill, jiz se Gcastnilo
1313 asijskych pacientd s karcinomem tlustého stfeva stadia lll, kterd zkoumala noninferioritu podani 3 oproti 6 mésicim adjuvantni
chemoterapie na bazi oxaliplatiny. Od 1. srpna 2012 do 30. ¢ervna 2014 byli Uc¢astnici randomizovani do dvou lé¢ebnych skupin -
s fluorouracilem, leukovorinem a oxaliplatinou (mFOLFOX6) nebo kapecitabinem plus oxaliplatinou (CAPOX). Z 1 291 IéCenych
pacient(l (650 v 3mési¢ni vétvi a 641 v 6mésicni vétvi) dostalo 969 (75 %) chemoterapii CAPOX. Mira rizika pro pfeziti bez nemoci
ve 3mésicni skupiné byla ve srovnani se 6mési¢nim ramenem 0,95 (95% Cl 0,76-1,20). Poméry rizika byly 1,07 (95% Cl 0,71-1,60)
a0,90(95%Cl10,68-1,20) pro lé¢ivamFOLFOX6 a CAPOXa 0,81 (95%Cl0,53-1,24) a 1,07 (95% C10,81-1,40) u pacientd s nizce rizikovym
onemocnénim (klasifikace TNM ve stadiich T1-3 a N1) a vysoce rizikovym onemocnénim (stadia T4 nebo N2). Mira jakéhokoli stupné
PSN trvajici 3 roky ve 3mésicnich vs. 6mési¢nich lé¢ebnych ramenech byla 9,7 vs. 24,3 % (p < 0,001). Incidence PSN trvajici 3 roky byla
vyznamné nizsi u pacientd [é¢enych CAPOX nez u pacientd [é¢enych mFOLFOX6 v 3 mésicich (7,9 vs. 15,7 %; p = 0,04) i 6 mésicich
(21,0 vs. 34,1 %; p = 0,02). Incidence dlouhotrvajicich senzorické neuropatie byla vyznamné nizsi po dobu podavani 3 mésicli nez
po 6 mésicich [é¢by a vyrazné nizsi pfi |é¢bé kombinaci CAPOX nez s mFOLFOX6. Protoze zkraceni trvani 1é¢by neohrozilo vysledky,
muze byt nejvhodnéjsi moznosti Iécby 3mésicni lé¢ba CAPOX, zejména u pacientl s nizce rizikovym onemocnénim.

Impact of a Pre- Operative Exercise Intervention on Breast Cancer Proliferation and Gene
Expression: Results from the Pre-Operative Health and Body (PreHAB) Study

Ligibel JA, Dillon D, Giobbie-Hurder A et al.
Clin Cancer Res 2019; 25(17): 5398-5406. doi: 10.1158/1078-0432.CCR-18-3143.

Pohybova aktivita po diagnéze karcinomu prsu je spojena s nizsi mortalitou specifickou pro karcinom prsu, ale biologické
mechanizmy, prostiednictvim kterych cviceni ovliviiuje karcinom prsu, nejsou plné znamy. Dopadem pohybové aktivity na
predoperacni obdobi pro tento typ malignity se zabyvala studie PreHAB. Jednalo se o randomizovanou studii, jejimz cilem bylo
otestovat dopad cviceni na Ki-67, genovou expresi a dalsi biomarkery u Zen s karcinomem prsu. Pohybové neaktivni zeny s nové
diagnostikovanym karcinomem prsu byly randomizovany do skupiny s cvi¢ebni intervenci nebo do kontrolni skupiny. Bylo
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randomizovano 49 Zen (27 v interven¢nim rameni, 22 kontrol) s medidnem véku 52,6 let, BMI 30,2 kg/m? a pohybovou aktivitou
49 min/tyden. U&astnice cvic¢iciho ramene vyznamné zvysily sv(j fyzicky vykon oproti kontroldm (203 vs. 23 min/tyden, p < 0,0001).
Sice nebyly zjistény zadné rozdily ve zménach exprese Ki-67, inzulinového receptoru a kaspazy-3 u Zen, Ucastnicich se cvi¢eni proti
kontroldm, analyza vsak prokdzala vyznamnou upregulaci 18 jedine¢nych cest mezi zékladni biopsii a chirurgickou excizi u Ucastnic
cvi¢eniazadnou upregulaci u pacientek v rameni kontrol (g < 0,1). Nejvétsizmény se odehraly v cestach implikovanych v procesech
imunity a zanétu. Analyza nadorovych infiltrat( prokézala trend smérem ke snizeni poctu bunék FOXP3* u Ucastnic cvi¢eni oproti
kontrole béhem intervalu intervence (p = 0,08). Cvi¢ebni intervence sice neovliviiovala proliferaci, ale vedla ke zménam v genové
expresi karcinomu prsu, coz naznacuje, Ze cviceni mlze mit pfimy Uc¢inek na tuto malignitu.

Use of Endocrine Therapy for Breast Cancer Risk Reduction: ASCO Clinical Practice
Guideline Update

Visvanathan K, Fabian CJ, Bantug E et al.
J Clin Oncol 2019; 37(33): 3152-3165. doi: 10.1200/JCO.19.01472.

Nova doporuceni American Society of Clinical Oncology (ASCO) pro uziti endokrinni terapie k redukci rizika karcinomu prsu
u postmenopauzélnich Zen ve zvySeném riziku (obr. 1).

Use of endocrine therapy for breast cancer risk reduction

Endocrine agents shown to reduce breast cancer incidence for postmenopausal women at elevated risk.

Anastrozole 1 mg

Prescribed
daily
for

Tamoxifen 20 mg

Raloxifene 60 mg

Exemestane 25 mg

Woman with one . Prior diagnosis of atypical hyperplasia or lobular carcinoma in situ.
or more of these c 5-year risk by the NCI Breast Cancer Risk Assessment Tool of at least 3%.

factors are most - o -
likely to benefit 10-year risk by the IBIS/Tyrer Cuzick Risk Calculator of 5% or higher.

from endocrine c Relative risk of 2x or greater than average for age group if age 45-69.
prevention therapy 5.

Relative risk of 4x or greater than average for age group if age 40-44.

Visvanathan, Fabian et al. J Clin Oncol 2019. . . .
asco.org/breast-cancer-guidelines ASCO GU|dellneS

Analysis of the Association Between Adverse Events and Outcome in Patients Receiving
a Programmed Death Protein 1 or Programmed Death Ligand 1 Antibody

Mabher VE, Fernandes LL, Weinstock C et al.
JClin Oncol 2019; 37(30): 2730-2737. doi: 10.1200/JCO.19.00318.

Cilem této analyzy bylo posoudit vztah mezi mirou odezvy nadoru, celkovym prezitim a vyvojem souvisejicich nezadoucich
ucinkd zvldstniho zajmu (adverse events of special interest — AESI) nebo souvisejicich imunitné zprostfedkovanych nezadoucich
ucinkl (immune-related adverse events — imAE) u pacient{ s urotelidlnim karcinomem lé¢enych anti-PD-1/L1 protiladtkami. Bylo
analyzovano sedm studii s 1 747 pacienty s metastatickym nebo lokdlné pokrocilym urotelidInim karcinomem, s podévanim
anti-PD-1/L1 protilatky. Pét studii zafadilo pacienty, ktefi podstoupili pfedchozi [é¢bu na bazi platiny, a dvé pacienty, ktefi nebyli
pro lé¢bu platinou vhodni. V téchto analyzach byly souvisejici AESI hlaseny u 64 % reagujicich pacientl a u 34 % pacientd, ktefi
nereagovali na anti-PD-1/L1 protilatku, zatimco souvisejici imAE se objevily u 28 % téch, ktefi reagovali, a 12 % pacientd, ktefi
nereagovali na lé¢bu. Celkem 57 % pacientl s pfibuznou AESI odpovédélo na AESI pred dokumentaci odpovédi. U pacientd, ktefi
reagovali na Ié¢bu protilatkou anti-PD-1/L1, byla vétsi pravdépodobnost, Ze u nich probéhne souvisejici AESI nebo souvisejici
imAE. Zda se, Ze tento vztah neni zpUsoben zvysenou dobou expozice u reagujicich pacient(l. Nezda se vsak, ze by systémové
uzivani kortikosteroid( ovlivnilo délku trvani odpovédi.

Cldnky vybrala a komentovala
MUDr. Jana Haldmkovd, Ph.D.
Klinika komplexni onkologické péce, Masarykuv onkologicky tstav, Brno
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Spomienka

na prof. MUDr. Ludovita Milana Jurgu, DrSc.

S hlbokym zarmutkom sme prijali
spravu, ze 28. oktébra 2019 nas vo veku
76 rokov navzdy opustil vyznamny slo-
vensky radioterapeut, onkolég, vysoko-
Skolsky pedagoég prof. MUDr. Ludovit
Jurga, DrSc.

Prof. Jurga sa narodil 17. jila 1943
v Bratislave v rodine matematika, uni-
verzitného profesora Frantiska Jurgu
(1909-1963). V roku 1967 promoval na
Lekérskej fakulte Univerzity Pavla Jo-
zefa Safarika (LF UPJS) v Kogiciach. Popri
studiu na tejto fakulte zéroven externe
Studoval na tamojsej prirodovedeckej
fakulte fyziku a chémiu. Jeho vyborné
studijné vysledky boli ocenené aj tym, ze
uz pocas studia v roku 1966 bol vymeno-
vany za asistenta na katedru patofyziolé-
gie a experimentélnej patolégie na ko-
Sickej lekarskej fakulte.

Specializaciu |. stupha z radiotera-
pie ziskal v roku 1972, II. stupna v roku
1976. V roku 1977 obhdjil na vtedaj-
Sej Lekarskej fakulte UJEP v Brne dizer-
ta¢nu pracu pod ndzvom ,Vyznam enzy-
movych analyz v diagnostike a kontrole
liecby pri kombinovanej terapii malig-
nych nadorov” a bol mu udeleny aka-
demicky titul kandidata lekarskych vied
(CSc.). V roku 1979 bol na kosickej le-
karskej fakulte habilitovany na docenta
v odbore onkoldgia. V roku 1980 zis-
kal nadstavbovu 3$pecializaciu z kli-
nickej onkoldgie. Zavisenim klinickej
erudicie prof. Jurgu bolo Uspesné vy-
konanie medzinarodnej certifikovanej
skusky European Society for Medical On-
cology (ESMO) pre klinickych onkolégov
v roku 2002.

V roku 1996 inauguroval na Lekarskej
fakulte Masarykovej univerzity v Brne
a v roku 1997 bol vymenovany preziden-
tom CR Vaclavom Havlom za profesora
v odbore radioldgia. V roku 2001 obha-
jil na Fakulte zdravotnictva a sociélnej
prace (FZaSP) Trnavskej univerzity (TU)
doktorsku dizertacnu pracu a ziskal ve-
deckd hodnost doktora vied (DrSc.)
v odbore verejné zdravotnictvo.

V rokoch 1967-1996 pdsobil na Ra-
diologickej klinike/Klinike radioterapie
a onkoldgie LF UPJS v Kosiciach v roz-
nych funkciach (vedecky asistent, od-
borny asistent, docent, veduci oddele-
nia, prednosta kliniky).

V rokoch 1996-2014 bol prof. Jurga
prednostom Onkologickej kliniky
FZaSP TU a Fakultnej nemocnice s poli-
klinikou Trnava. Z pévodného radiotera-
peutického oddelenia trnavskej nemoc-
nice postupne vybudoval prosperujicu
onkologicku kliniku s velmi dobrou kva-
lifikacnou Strukturou, ktora doteraz po-

skytuje v rekonstruovanych priestoroch
modernu protinddorovd chemotera-
piu, hormonalnu lie¢bu, bioterapiu a ra-
dioterapiu nadorov.

V roku 1978 dostal cenu Slovenskej
lekdrskej spolo¢nosti (SLS) za vedecké
prace publikované v c¢asopise Neo-
plasma a v roku 1994 obdrzal cenu SLS
za publika¢ni cinnost v oblasti chemo-
terapie. Vo svojich pracach sa venoval
monitorovaniu priebehu protinddoro-
vej lie¢by pomocou nadorovych marke-
rov, v€asnej detekcii nddorovej invazie
heparu a skeletu, monitorovaniu toxicity
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kombinovanej terapie zhubnych nado-
rov (kardiotoxicita, nefrotoxicita, hepa-
totoxicita, drefiova toxicita).

Prof. Jurga ako prvy v byvalej Ceskej
a slovenskej federativnej republike zosta-
vil vlastny pocitacovy program ROCK IlI
pre hodnotenie validity vysetreni na za-
klade metdd rozhodovacej analyzy. Tato
metdda bola bazou pre zostavenie tabe-
larnych prehladov optimalnych a vhod-
nych markerov a testov pre v€asnu de-
tekciu toxicity protinddorovej liecby.
Tieto prehlady doplnil optimalnymi ope-
ra¢nymi bodmi (cut-off points) markerov
a testov, pri ktorych su hodnoty senziti-
vity a Specificity v jednotlivych stratifi-
kovanych skupinach chorych najvyssie.
Sucasne sa venoval metédam optimali-
zacie kombinovanej rddiochemoterapie.
V tejto oblasti sa mu podarilo vytvoril
$kolu nadvazujucu na tradiciu jeho po-
vodného pracoviska obohatenu rozvi-
nutim metéd monitorovania nadorovej
odpovede a toxicity liecby. Z poverenia
Ministerstva zdravotnictva Slovenskej re-
publiky skusal viaceré novsie cytostatika,
vratane tzv. registracnych tridlov. Bol
hlavnym riesitelom pocetnych medzina-
rodnych klinickych stadii. Uspesne rie-
Sil Styri vyskumné ulohy $tatneho planu
technického rozvoja v priamej nadvaz-
nosti na komplexny program ,Zhubné
novotvary” v ramci Rady vzajomnej hos-
podarskej pomoci a tieZ viaceré grantové
Ulohy Kulturnej a eduka¢nej grantovej
agentury a Vedeckej grantovej agentury
Ministerstva skolstva, vedy, vyskumu
a Sportu Slovenskej republiky.

Studijné pobyty absolvoval na mno-
hych poprednych pracoviskach v za-
hrani¢i, okrem iného na univerzitach
v Londyne, Oxforde, Cambridgi, oso-

bitny prinos pre neho znamenal troj-
mesacny pobyt na National Cancer
Institute v Mildne. Na domécich a medzi-
narodnych konferencidch, sympoéziach
a kongresoch predniesol niekolko sto-
viek vedeckych prednasok, z nich vyse
100 vyziadanych.

V roku 1993 mu bola ndvrh Slovenskej
onkologickej spolo¢nosti udelend bron-
zova medaila SLS. V roku 2003 sa stal jej
cestnym ¢lenom a bola mu na ndvrh Slo-
venskej spolo¢nosti radia¢nej onkolégie
udelena strieborna medaila SLS, zaroven
sa stal ¢estnym ¢lenom Slovenskej che-
moterapeutickej spolo¢nosti.

Bohata je aj vedecka skola prof. Jurgu;
vychoval 7 docentov, 3 kandidatov vied,
8 doktorandov.

Funkciu prodekana FZaSP TU pre ex-
terné studium vykonaval v rokoch
1997-2000 a 2005-2009. Bol taktiez
prodekanom pre lie¢ebno-preventivnu
¢innost a styk s fakultnou nemocnicou,
¢lenom vedeckej rady FZaSP a ¢lenom
vedeckej rady TU v Trnave.

V rokoch 2004-2007 bol aj prorek-
torom Vysokej $koly zdravotnictva a so-
cidlnej prace sv. Alzbety v Bratislave.

DIhé roky pracoval v réznych komi-
sidch — pre obhajoby doktorskych (DrSc.)
dizerta¢nych prac v odbore radiolégia
a verejné zdravotnictvo, posobil aj ako
hlavny odbornik MZ SR pre radioterapiu.
Bol ¢lenom viacerych onkologickych
spoloc¢nosti v Eurépe (ESMO) i v zamori
(American Society of Clinical Oncology),
dlhé roky aktivne pésobil ako ¢len re-
dakénych rad viacerych odbornych ¢a-
sopisov, napr. Klinickej onkoldgie a Acta
chemotherapeutica.

Publikoval takmer 200 odbornych
a vedeckych prac s pocetnymi vedec-

kymi ohlasmi, z ktorych najvyznam-
nejsie boli rozsiahle knizné publika-
cie: Klinicka onkolégia a radioterapia
(2000) ocenena prémiou Literarneho
fondu za vedecku a odbornu literaturu
a Klinickd a radia¢nd onkoldgia zalo-
Zend na dbékazoch (2010), ktorych bol
zostavovatelom.

V roku 2007 mu bola udelend zlata
medaila Vysokej $koly zdravotnictva
a socialnej prace sv. Alzbety. V aprili
2012 udelil rektor TU prof. Jurgovi Cenu
Antona Hajduka, v oktébri 2013 dostal
pamatnu medailu predsedu Trnavského
samospravneho kraja za prinos v oblasti
onkologickej mediciny, zlatd medailu Fa-
kulty zdravotnictva a socialnej prace TU
a v maji 2016 mu rektor TU priznal titul
emeritného profesora.

V spomienkach absolventov zostal
prof. Jurga ako pedagdg zanieteny pre
onkolégiu, pri skdskach ako prisny, ale
spravodlivy pedagdg.

Pevna viera v trvalé hodnoty, Zivotny
optimizmus a aktivne Sportovanie (kon-
di¢né posiliovanie, plavanie, cyklistika,
tenis, lyzovanie) doplfiané relaxa¢nymi
aktivitami ho sprevadzali po cely zivot.

Vazeny pan profesor, mily Ludo, chcem
sa Ti v mene Tvojich byvalych spolu-
pracovnikov, kolegov, priatelov nielen
na Slovensku, ale i v ¢eskych zemiach
a v neposlednom rade aj pacientov, kto-
rym si odovzdaval kus seba, podakovat
a vyslovit presvedcenie, Ze ostane$ na-
trvalo v nasich spomienkach a srdciach.

Cest Tvojej pamiatke.
prof. MUDr. Dalibor Ondrus, DrSc.

prednosta I. onkologickej kliniky
LF UK a OUSA v Bratislave
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Maligni onemocneéni, psychika a stres.
Pribéhy pacientu s komentafem psychologa

V soucasné dobé vysla v nakladatel-
stvi Grada nova kniha autord Z. Adam,
J. Klimes, L. Pour, Z. Kral, A. Onderkova,
A. Cermék, J. Vorlicek.

Kniha se zabyva méné casto diskuto-
vanou, nicméné velmi dlleZitou soucasti
[é¢by onkologickych onemocnéni, a to
psychikou pacient(l. Onkologické one-
mocnéni je bezesporu vzdy vyraznym
stresem jak pro pacienta samotného, tak
pro osoby jej obklopujici, tedy predevsim
pro ¢leny rodiny, ale nakonec i pro osetfu-
jiciho lékare a dalsi zdravotnicky personal.

Kniha velmi dobfe popisuje jednot-
livé faze vnimani onkologické diagnézy
i dlouhodobych nasledk(l a ukazuje moz-
nosti napravy ¢i zmirnéni s respektem
k velmi rdznorodému naturelu pacientd,
a tedy mnohdy az protikladnych potieb.

Zvlastnosti knihy je, jak z podtitulu vy-
plyvd, casté protkdani textu pfibéhy sku-
tecnych pacientl, coz mnohdy neosob-

nim psychologickym termindm dava
velmi jasnou népli. Bylo by mozno se
pozastavit nad tim, Ze vétsina pfibéhu je
spojena s mnohocetnym myelomem, ale
to pochopitelné vyplyva z profesniho za-
méreni hlavniho autora. Navic pravé tato
diagnéza jak svou, pro laika neuchopi-
telnou podstatou, tak svym casto velmi
komplikovanym priibéhem i terapii jed-
noznac¢né plodi velmi znacny tlak na
psychiku pacienta.

Autor navic opét potvrdil svou schop-
nost psat poutavé, takze i j4, pro kterého
jsou psychologické texty vétsinou zcela
nestravitelné, jsem byl schopen tuto
knihu se zdjmem precist.

Knihu tedy jednozna¢né doporucuji
vsem, ktefi se s onkologickymi pacienty
setkavaji.

doc. MUDr. Vuk Fait, CSc.
vedouci redaktor ¢asopisu
Klinickd onkologie
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State of the Art Highlights from the 2020 Gastrointestinal Cancers Symposium,
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UPOUTAVKA NA KNIHUMALIGNI ONEMOCNENI, PSYCHIKA A STRES. PRIBEHY PACIENTU S KOMENTAREM PSYCHOLOGA

Tomas Blichler a kolektiv

Tomas Biichler a kol.

!
Obecna onkologie e, §
Maxdorf 2019, 384 str., edice Jessenius p—— -~ .
ISB)lil: 978-80-7345-617-7, Icena: 595 II‘(JE, format: 154 x 230 mm, pevna (V8) ! 0 B Ec N A \
Anotace ON KO I-OG I E

Onkologie je jednim z nejdynamictéjsich obor( souc¢asné mediciny. Zejména lécebné moz-
nosti se méni témér pred ocima, cilena a biologicka lécba, stejné jako imunoterapie a dalsi
moderni Iécebné modality se rychle dostévaji z laboratofi do kazdodenniho arzendlu klinic-
kych imunologd.

Kolektiv autordl z nékolika komplexnich onkologickych center Ceské republiky vedeny doc.
MUDr. Tomasem Btichlerem, Ph.D., vydal v roce 2017 v nakladatelstvi Maxdorf knihu Speci-
alni onkologie, kterd se svym modernim pojetim rychle stala novym standardem pro zakladni
vzdélavani v oboru.

Ve stejném duchu nyni tento autorsky kolektiv vydava knihu Obecna onkologie — duraz je kladen na srozumitelnost, pre-
hlednost a na praktickou aplikovatelnost poznatkt do klinické praxe. | tato kniha je urcena jak pro pfipravu ke zkouskédm, tak
pro kazdodenni onkologickou praxi.

KUNICKA
__ONKOLOGIE

- Pfejeme prijemné proziti vano¢nich svatk( a v novém roce pevné
zdravi, mnoho $testi a spokojenosti. Dékujeme vSem autor(im
a recenzentdm Za spolupraci v roce 2019 a teSime se na dalsi.
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Lécba predlécenych pacientt s mCRC
Vice casu na zazitky
3 ,

trifluridin/tipiracil

. Zmeénte budoucnost

vasich pacientu s mCRC

LONSURF® (trifluridin/tipiracil) je indikovan pro
lébu dospélych pacient(i s metastazujicim
kolorektalnim karcinomem (mCRC), ktefri byli

v minulosti Ié¢eni nebo nejsou vhodnymi
kandidaty pro terapie zahruijici chemoterapie
zalozené na fluoropyrimidinu, oxaliplating

a irinotekanu, anti-VEGF

LONSURF® je vyvijen spole¢nostmi Servier a Taiho, a na zakladé
licence obchodovan v prisluSnych teritoriich.

TAIHO PHARMACEUTICAL CO., LTD. *

—= SERVIER

Zkracena informace o pripravku Lonsurf®:  Tento 5y pifpravek podléhd dalsimu sledovani. SLOZENi*: Lonsurf 15 mg/ 6,14 mg: jedna potahovand tableta obsahuje trifluridinum 15 mg a tipiracilum 6,14 mg (jako tipiracili hydrochlo-
ridum). Lonsurf 20 mg/8,19 mg: jedna potahovana tableta obsahuje trifluridinum 20 mg a tipiracilum 8,19 mg (jako tipiracili hydrochloridum). INDIKAGE*: V' monoterapii k Iéche dospélych pacientli s metastazujicim kolorektalnim karcinomem, ktefi
byli v minulosti [6Zeni nebo nejsou vhodnymi kandidaty pro dostupné terapie zahrnujici chemoterapie zaloZené na fluoropyrimidinu, oxaliplating a irinotekanu, anti-VEGF ltek a anti-EGFR Idtek. V' monoterapii k Iéche dospélyich pacientii s metastazujicim
Karcinomem Zaludku vietns adenokarcinomu gastroesofagedinijunkce, ktefbyliciive Igceni alespor dvéma rezimy systémove terapie pro pokrocilé stadium onemocnéni.”* DAVKOVANI A ZPUiSOB PODAN*: Davkovan Doporucend tvodni davka
je 36 mg/m?/dévku, podavanych perorain cvakrt denné 1. a7 5. den a 8. a7 12. den kazdého 28denntho cyklu ol hodiny po rannim a vegernim jidle. Dévkovani pFipravku s poit podle plochy povrchu téla a nesmi prekrotit 80 mg v 1 davee. Upravy
davkovani jsou mozné podle individudini bezpetnosti a snaSenlivosti: jsou povoleny 3 snizeni dévky na miniméini hodnotu dévky 20 mg/m2 dvakrat denng, zvjSeni dévky nenf povoleno poté, co byla snizena. KONTRAINDIKACE*: Hypersenzitivita na
|6civé latky nebo na kteroukoli pomocnou l&tku. ZVLASTNI UPOZORNEN™: Utlum kostni drens: Pred zahdjenim terapie, a ddle v intervalech potebnych k monitorovani toxicity je nutno provadét vySetfeni kompletniho krevniho obrazu, minimélng vSak
pred kazdym Iécebnym cyklem. LéEba nesmi byt zahajena, je-i absolutnf pocet neutrofili < 1,5 % 10°%/1, potet trombocyti < 75 = 10%/1, nebo pokud m4 pacient nevyieSenou kiinicky viznamnou nehematologickou toxicitu stupné 3 nebo 4 z predchoz
|6chy. Stav pacienta je treba peclivé sledovat a, je-li to Klinicky indikovano, maji byt nasazena adekvatni opatfeni. Gastrointestindlnf toxicita: antiemetika, Iéky proti prijmu a dalsf opatfeni maji byt nasazena, je-li to Kiinicky indikovéno, Gpravy dévkovani
(odloZeni a/nebo snizeni) se majf aplikovat tak, jak je treba. Porucha funkoe ledvin: pripravek Lonsurf se nedoporutuje u pacientdi s t8zkou poruchou funkce ledvin nebo termindlnim stadiem onemocnéni ledvin. Pacienti s poruchou funkce ledvin maji byt
peclivé monitorovani v pribéhu Iéchy pripravkem Lonsurf**; pacienti se stfedné tézkou poruchou funkee ledvin by méli byt Gastzji monitorovani kviili hematologicke toxicite. Parucha funkee jater: pripravek Lonsurf se nedoporucuje k pouZiti u pacienti
s wychozi stfedné t8zkou nebo tézkou poruchou funkee jater. Proteinurie: doporucuje se sledovat proteinurii za pomoci diagnostického prouzku pro analjzu mogi pred zahdjenim a béhem I68by. Pomocné ltky: laktosa. INTERAKCE™: Opatrnosti je
zapotiebi pfi pouzivni Iécivych pripravki, které jsou substraty pro nukleosidové transportéry CNT1, ENT1 a ENT2, inhibitory 0CT2 a MATE1, a substréity lidské thymidin-kindzy (zidovudin). FERTILITA*. TEHOTENSTVi A KOJEN{*: Nedoporucuje se.
ANTIKONCEPCE™: Muzi i Zeny musf pouzivat ticinnou antikoncepei v pribghu 166y a jesté 6 mésicdi po ukongent Iéchy. UEINKY NA SCHOPNOST RiDIT A OBSLUHOVAT STROJE*: mize byt pozorovana inava, zavraté nebo maldtnost.
NEZADOUCH GBINKY*: Veimi dast:Neutropenie, leukopenie, anemie, trombocytopenie, snizend chufkjidlu, prijem, nauzea, zvraceni, inava. Caste: Infekoe dolnich cest dyichacich, febrilnineutrapene, lymfopenie, hypalbuminemie, dysgeuzie, perfferni
neuropatie, dusnost, bolest bficha, zdcpa, stomatitida, ordlnf poruchy, hyperbilirubinemie, syndrom palmoplantérni erytrodysestezie, vyrdzka, alopecie, pruritus, suchd kiize, proteinurie, pyrexie, edém, zngt sliznic, maldtnost, zvjSend hladina jaternich
enzymd, 2vySend hladina alkalicke fosfatazy v krvi, snizeni télesné hmotnosti. Méné casté: Septicky Sok, strevni infekce, plicni infekee, infekce Zlugovych cest, chipka, infekce mogovych cest, gingivitida, herpes zoster, tinea pedis, kandiddzni infekce,
bakterialni infekce, infekce, neutropenickd sepse”*, infekce hornich cest djichacich, konjuktivitida, nddorovd bolest, pancytopenie, granulocytopenie, monacytopenie, erytropenie, leukocytdza, monocytdza, dehydratace, hyperglykemie, hyperkalemie,
diplopie, katarakta, suché o, vertigo, usn dyskomfort, angina pectoris, arytmie, palpitace, embolie, hypertenze, hypotenze, zcervenani, plicni embolie, pleuralni vyjpotek, rinorea, dysfonie, orofaryngedini bolest, epistaxe, kasel, hemoragick enterokolitida,
gastrointestindlni krvdceni, akutni pankreatitica, ascites, ileus, subileus, kolitida, gastritida, refluxni gastritida, ezofagitida, porucha vyprazdiiovani zaludku, abdomindlni distenze, andlni zanét, ulcerace v istech, dyspepsie, gastroesofagedini refluxni nemog,
proktalgie, bukalni polyp, krvceni dasni, glositida, periodontalni nemoc, onemacnéni zubu, fihan, flatulence, zapach z (st, hepatotoxicita, biliarni dilatace, olupovanf kiiZe, kopivka, fotosenzitivni reakce, erytém, akné, hyperhidrdza, puchyte, porucha
nehti, otok kloubd, artralgie, bolest kosti, myalgie, svalovd a kosterni bolest, svalovd slabost, svalové kfege, bolest koncetin, rendini selhani, neinfekGni cystitida, porucha mikce, hematurie, leukocyturie, menstruacni porucha, zhorseni celkového télesného
zdravotniho stavu, bolest, pocit zmén télesné teploty, xerdza, diskomfort™*, zvjSend hladina kreatininu v krvi, elektrokardiogram: prodlouzeny interval QT, zvySeni INR, prodlouzeni APTT, zvjSend hladina urey v krvi, zvySend hladina laktatdehydrogenazy
v krvi, pokles celkové hladiny prateind, vzestup C-reaktivniho proteinu, pokles hematokiitu. Pastmarketingove zkusenasti hidSeny pripady intersticidinto plicnfho anemocnéni, PREDAVKOVANT* VLASTNOSTI*: Trifluricin je antineaplasticky analog
nukleosidd zaloZeny na thymidinu a tipiracil-hydrochlorid je inhibitor thymidin-fosforylazy (TP4zy). Po zachyceni nadorovymi burikami je trifluridin fosforylovan thymidin-kinazou, déle metabolizovén v burikéch na substrat kyseliny deoxyribonukleové (DNA)
a primo inkorporovan do DNA, 6im? narusuje funkci DNA a brani proliferaci bungk. Po perordlnim podéni je vSak trifluridin rychle rozklddén TPézou a ihned metabolizovén efektem pruniho prichodu, proto je do slozeni pfidén inhibitor TPézy, tipiracil-hyd-
rochlorid. PODMiNKY UCHOVAVANI*: NevyZaduje Zadné zviastni podminky uchovévani. BALENi*: Baleni obsahuje 20, 40 nebo 60 potahovanych tablet. Datum posledni revize textu: 09/2019. Registracni tislo: EU/ 1/16/1096/001-0086. Driitel
registracniho rozhodnuti: Les Laboratoires Servier, 50 rue Carnot, 92284 Suresnes cedex, Francie, www.servier.com. Pred predepsénim pripravku si prectéte Souhrn Gdaji o pripravku. Viyidej Iggivého pripravku je vazan na lékarsky predpis. Pripravek je
hrazen z prostredkd verejného zdravotniho pojisténi v indikaci kolorektalnf karcinom, viz Seznam cen a dhrad I6Givych pripravkd: http:/ /www.sukl.cz/sukl/seznam-leciv-a-pzlu-hrazenych-ze-zdrav-nojisteni Pripravek k dispozici v Iékarméch. Dalsi informace
[ze vyZ4dat na adrese Servier s.ro., Na Florenci 2116/15, 110 00 Praha 1, tel.: (+420) 222 118 111, www.servier.cz

* pro tplnou informaci si prosim piectte cely Souhm tidaji o pripravky

“ vsimnéte i prosim zmén v informaci o Iécivem piipravku Lonsurf

atek a anti-EGFR latek.
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OPDIVQO® - imunoterapie,
ktera dava Sanci vice pacientiim

OPDIVO

(nivolumab)

o

ZKRACENE INFORMACE O PRiPRAVKU

' Tento |éCivy pfipravek podléha dalSimu sledovani.

Nazev pfipravku: OPDIVO 10 mg/ml koncentrét pro infuzni roztok. Slozeni: Nivolumabum 10 mg v 1 ml koncentratu. Indikace: Melanom: v monoterapii/kombinaci s ipilimumabem u pokrotilého
(neresekovatelného nebo metastatického) melanomu u dospélych. Adjuvantni lécha melanomu: monoterapie k adjuvantni létbé dospélych s melanomem s postizenim lymfatickych uzlin nebo metastazami po
kompletni resekci. Nemalobunécny karcinom plic (NSCLC): monoterapie lokalné pokrotilého nebo metastatického NSCLC po predchozi chemoterapii u dospélych. Renalni karcinom (RCC): monaterapie pokrotilého
RCC po predchozi terapii u dospélych; v kombinaci s ipilimumabem terapie pokracilého RCC v prvni linii u dospélych se stfednim nebo vysokym rizikem. Klasicky Hodgkintv lymfom (cHL): monoterapie recidivujicino
neba rezistentniho cHL po autologni transplantaci kmenowych bunék (ASCT) a léebé brentuximab vedotinem. Skvamdzni karcinom hlavy a krku (SCCHN): monoterapie rekurentniho nebo metastazujiciho SCCHN
progredujiciho pfi nebo po [é¢hé platinavymi derivaty u dospélych. Uratelidlni karcinom (UC): monoterapie lokalné pokrotilého neresekovatelného nebo metastazujiciho UC u dospélych po selhanilécby platinovymi
derivaty. Davkovani a zpiisob podani: Monoterapie: bud 240 mg i.v. infuzi (30 min) kazdé 2 tydny (v3echny indikace), nebo 480 mg iv. infuzi (60 min) kazdé 4 tydny (pouze indikace melanom a renélni karcinom).
Kombinace s ipilimumabem: Melanom: 1 mg/kg nivolumabu i.v. infuzi (30 min) s ipilimumabem 3 mg/kg iv. infuzi (90 min) kazdé 3 tydny u prvnich 4 davek, dale nivolumab . infuzi 240 mg (30 min) kazdé 2 tydny,
nebo 480 mg (60 min) kazdé 4 tydny, prvni davka za 3 tydny (240 mg), resp. 6 tydnu (480 mg), a pak dale kazdé 2 tydny, resp. 4 tydny. RCC: 3 mg/ke nivolumabu iv. infuzi (30 min) s ipilimumabem 1mg/kg iv.
infuzi (30 min) kazdé 3 tydny u prvnich 4 davek, dale nivolumab iv. infuzi 240 me (30 min) kaZdé 2 tydny, nebo 480 mg (60 min) kaZdé 4 tydny, prvni davka za 3 tydny (240 mg), resp. 6 tydni (480 mg), a pak dale
kazdé 2 tydny, resp. 4 tydny. Létba vZdy pokratuje, dokud je pozorovan klinicky pfinos nebo dokud ji pacient snasi, u adjuvantni [écby melanomu pa dobu max.12 mésicu. Dalsi podrabnostiviz SPC. Kontraindikace:
Hypersenzitivita na lécivou latku nebo na kteroukoli pomocnou latku. Zvlastni upozornéni: Nivolumab je spojen s imunitné podminénymi nezadoucimi Gcinky. Pacienti maji byt prub&zné sledovani (min. 5 mésicu
po posledni davce). Podle zavaznosti NU se nivolumab vysadi a podaji se kortikosteraidy. Po zlepsent se davka kortikosteroidd snizuje postupné po dobu min. 1 mésice. V pfipads zavaznych, opakujicich se nebo
#ivot ohrozujicich imunitng podminénych NU musf byt nivolumab trvale vysazen. U pacient(i s wichozim ECOG 2 2, s aktivnimi mozkovymi metastazami, oznim melanomem, autoimunitnim onemocnénim,
symptomatickym intersticialnim plicnim onemocnénim a u pacientd, ktefi jiz uzivali systémova imunasupresiva, je tfeba pfipravek pouZivat jen s opatrnosti. Interakee: Nivalumab je humanni monoklonalni
protilatka, ktera neni metabolizovana cytochromem P450 (CYP) ani jinymi enzymy metabolizujicimi Iéky. Je tfeba se vyhnout podavani systémovych kortikosteroidi nebo jinych imunosupresiv na pocatku a pred
zahdjenim lécby. Lze je nicméné pouzit k 1écbé imunitné podminénych nezadoucich Gcinkd. Téhotenstvi a kojeni: Nivolumab se nedoporucuje podavat béhem téhotenstvi a fertilnim Zenam, které nepouzivaji
(tinnou antikoncepci, pokud klinicky pinas nepfevysuje mozné riziko. Neni znamo, zda se nivalumab vylucuje do matefského mléka. Nezadouci ucinky: Velmi asté: neutropenie, (inava, vyrazka, svédéni,
prijem a nauzea, zvyseni AST, ALT, alkalické fosfatazy, lipdzy, amylazy, kreatininu, hyperglykemie, hypokalcémie, lymfopenie, leukopenie, trombocytopenie, anemie, hyperkalcemie, hyperkalemie, hypokalemie,
hypomagnezemie, hyponatremie; u kombinace s ipilimumabem dale i hypotyredza, hypertyredza, snizena chut k jidlu, bolest hlavy, dyspnae, kolitida, zvraceni, bolest bficha, artralgie, muskuloskeletalni bolest,
horetka, hypoglykémie a zvyseny celkovy bilirubin. Dalsf podrobnosti k NU, zvI&5té imunitng podminénym, viz SPC. Pfedavkovani: Pacienti musi byt petlivé monitorovani s ohledem na pfiznaky nezadoucich
Gcinku a zahajena vhodna symptomaticka lécba. Uchovavani: Uchovavejte v chladnicce (2 °C - 8 °C) v pivodnim obalu, aby byl pfipravek chranén pfed svétlem. Chrarite pfed mrazem. Dostupna baleni: 4 ml nebo
10 mlkoncentratu v injekéni lahvicce, Tinjeként ahvicka. Drzitel rozhodnuti o registraci: Bristol-Myers Squibb EEIG, Dublin, Irsko. Registraéni ¢islo: EU/1/15/1014/001-002. Datum posledni revize textu: fijen 2019.
Pripravek je hrazen z vefejného zdravotniha pojisténi v indikaci pokroily maligni melanom v monoterapii, pokragily renaini karcinom v monoterapii, nemalobunény karcinom plic a klasicky Hodgkintv lymfom.

Nézev pfipravku: YERVOY 5 mg/ml koncentrat pro infuzni roztok. SloZeni: [pilimumabum 5 mg v 1 ml koncentratu. Terapeutické indikace: Melanom: Monaterapie pokrotilého (neresekovatelného nebo
metastazujiciho) melanomu u dospélych a dospivajicich ve véku 12 let a stardich; v kombinaci s nivolumabem Iécha pokrocilého (neresekovatelného nebo metastazujiciho) melanomu u dospélych. Renalni
karcinom (RCC): v kombinaci s nivolumabem terapie pokrotilého RCC v pruni linii u dospélych se stfednim nebo vysokym rizikem. Davkovani a zplsob podéni: Melanom: Monoterapie: Indukéni rezim: 3 mg/kg
i.v. infuzi (30 min) kazdé 3 tydny, celkem 4 davky. Cely indukén rezim (4 davky) je tieba dodrZet dle tolerance, bez ohledu na vzhled novych Iézi nebo rust existujicich ézi. Kombinace s nivolumabem: 3 mg/keg
ipilimumabu iv. infuzi (30 min) s 1 mg/kg nivolumabu iv. infuzi (30 min) kazdé 3 tydny u prvnich 4 davek, dale nivolumab v monoterapii i.v. infuzi 240 mg (30 min) kazdé 2 tydny, nebo 480 mg (60 min) kazdé
4 tydny, prvni davka za 3 tydny (240 mg), resp. 6 tydnui (480 me), a pak dale kazdé 2 tydny, resp. 4 tydny. RCC: 1 mg/kg ipilimumabu iv. infuzi (30 min) s nivolumabem 3 mg/kg i.v. infuzi (30 min) kazdé 3 tydny
u prvnich 4 davek, dale nivolumab iv. infuzi 240 mg (30 min) kazdé 2 tydny, nebo 480 mg (60 min) kazdé 4 tydny, prvni davka za 3 tydny (240 mg), resp. 6 tydn(i (480 mg), a pak dale kazdé 2 tydny, resp. 4 tydny.
U kombinavané Ié¢by Iécba pokratuje, dokud je pozorovan klinicky pfinos neba dokud ji pacient snasi. Dalsi podrobnasti viz SPC. Kontraindikace: Hypersenzitivita na létivou latku nebo na kteroukali pomacnou
[tku. Zvlastni upozornéni: Imunitné podminéné nezadouci Ucinky, které mohou byt zavazné nebo Zivot ohrozujici, se mohou tykat GIT, jater, kiiZe, nervové, endokrinni nebo jiné organové soustavy. Pokud nenf
identifikovana jina etiologie, je nutno prajem, zvy3enau frekvenci stolic, krvavou stolici, zvy3eni jaternich testu, vyrazku a endokrinopatii povazovat za zanétlivé a souvisejici s ipilimumabem. U pacient( se
zdvaznou aktivni autoimunitni chorobou, kde je dalsi imunitni aktivace potenciaing bezprostfedné Zivot ohroZujici, se pfipravek nema podavat. Interakee: Ipilimumab je lidska monoklonalni protilatka, kterd neni
metabolizovana cytochromem P450 (CYP) ani jinymi enzymy metabolizujicimi léky. Je tfeba se vyhnout podavani systémovych kortikosteroidii nebo jinych imunosupresiv na pocatku a pred zahajenim léchy. Lze
je nicméné pouZit k 16¢bé imunitné podminénych nezadoucich tcinkd. Pouziti antikoagulancif zvySuje riziko GIT krvaceni; pacienti se soub&Zznou lécbou antikoagulancii musi byt petlivé monitorovani. Téhotenstvi
a kojeni: Ipilimumab se nedoporutuje podavat béhem téhotenstvi a fertilnim Zenam, které nepouZivaji (¢innou antikoncepci. Neni zndmo, zda se ipilimumab vylucuje do lidského mléka. Nezadouci cinky:
Velmi casté: snizena chut k jidlu, prajem, zvraceni, nauzea, vyrazka, svedeni, inava, reakce v misté injekce, pyrexie, v kombinaci s nivolumabem dale i hypotyredza, hypertyredza, bolest hlavy, dyspnoe, kolitida,
bolest bicha, artralgie, muskuloskeletalni bolest, zvyseni AST, ALT, celkovéha bilirubinu, alkalické fosfatazy, lipdzy, amylazy, kreatininu, dale hyperglykémie, hypoglykémie, lymfapenie, leukapenie, neutrapenie,
trombacytopenie, anemie, hypokalcemie, hyperkalemie, hypokalemie, hypomagnezemie, hyponatremie. Dalsi neZddouci icinky - viz SPC. Pfedavkovani: Pacienti musf byt peclivé monitorovani s ohledem na
pfiznaky neZadoucich Gcinki a zahajena vhodna symptomaticka lécha. Uchovavani: Uchovavejte v chladnicce (2 °C - 8 °C) v pivodnim obalu, aby byl pfipravek chranén pfed svétlem. Chrarite pfed mrazem.
Dostupna baleni: 10 ml nebo 40 ml koncentratu v injekénf Iahvitce, 1injeként [ahvitka. Drzitel rozhodnuti o registraci: Bristol-Myers Squibb Pharma EEIG, Dublin, Irsko. Registracni ¢islo: EU/1/11/698/001-2.
Datum posledni revize textu: fijen 2019. Pripravek je hrazen z vefejného zdravotniho pojisténi v indikaci pokraily maligni melanom v monoterapii.

Vydej téchto lécivych pripravka je vazan na Iékafsky predpis. Dfive, neZ je predepiSete, pectéte si, prosim, plné znénf pfislusného Souhrnu (daju o piipravku. Podrobné informace o téchto pfipravcich
jsou uvetejnény na webovych strankach Evropské Iékové agentury (EMA) http://ema.europa.eu nebo jsou dostupné u zastupce drzitele rozhodnuti o registraci v CR: Bristol-Myers Squibb spal. s . 0.,
Budéjovicka 778/3,140 00 Praha 4, tel.: +420 221016 111, www.b-ms.cz.

* V/simnéte si, prosim, zmén v Souhrnu 0dajd o pfipravku 1506C21908347-01, datum schvaleni 27, 11. 2019

YA 1. .
Opdiva® (nivolumab), Souhrn ddaju o pfipravku, 2019 %&% BI'lStOl-MYCI'S Sqlllbb
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