AluatoAoyiKn TogIKoTNTd
OTOV KapKlvomaon

2tapatng Kapakatoavng, MD, MSc
AlHAToAOyog



Alaypapua mapouciaong

*apouciacn TEPIOTATIKOU

*o€ela apatoAoyikn TofikdTNTaA
* xnuetoBepameia (XMO, yevikd pépog)
*XMO (181K pépog)
* aktivoBepameia (A/O)

*own alpatoAoyikn TofikdTnTa

* aVTIPETWTION
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AoBevnc

*avdpac 52 xpovwyv, Kaukdolog, @uoloAoyIKoU GWHATIKOU
Bapoucg kal uyoug

PNV XpNoTng eVOOPAEBLWY VAPKWTIKWY, POPEAC
nmatitidag C kat mpoo@atn Anwn Bepameiag yia ywpda

*kamviotnc (30 pack-years), dev KaTavaAwvel aAKOOA
*T0 OIKOYEVELOKO LOTOPLKO €lval Xwpic 1dlaitepa eupnpata

*dev avapépetal mpdo@ato Tasiol
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Altla e10o000u

*Blepelivnon GUGTIVOLAC TTPOOOEUTIKA
eMOEIVOUHUEVNC HE GUVOOO amwAELd
cwpatikou Bapoucg (2B) kat 0loykwon otny
apLoTEPN UTTEPKAELIDLA XWpda
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[Napouoca voooc

*n mapouoa vococg ApXeTal amd evviaunvou pe duoTvola
mpoomabeiac n omoia emMOEIvVwWVOTAV TTPOOOEUTIKA

* o€ amelkovioTIKO éAeyxo pe CT Bwpakog aveupEnn
Aeppadevonadela pecoBwpakiou yia Tnv omoia ueBANON
oe Bpoyxookomnon kat EBUS (EndoBronchial UltraSound)-
guided Blowia Asp@padevikwy oTabpwyv

*10 amotéAeopa tng Blowiag ATav pn SlayvwoTiKo omoTe
Kat o acBevng umoBANBNKe o€ Blowia (AP) umepkAeidiou
Aeppadeva
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ApXIKN EKTIUNON- ZWTIKA ONUELa

* dyn maoxovtog

* KaAd TPOCAVATOMGOHEVOC OTO XWPO KAl 0TO XPOVO
*Beppokpaocia 37 °C

* aptnplakn mieon 170/100 mm Hg

* oL 6UEELC Kal ol avamvoEg Tou ival 120 kat 12 avd Aemto
avTioToLXa Kat

* 0 KOpEOHOC 0EUYAVOU avéPXeTal oTo 88%
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KAWVIKN £€€Taon

YEVIKEUUEVO, EQEAKIBOTTIOINUEVO, CUPPEDY, KVNOHWOEG KNALGOBAATIOWOEG
e€avOnpa deppuartog

pwtooBia

(PUCLOAOYIKN HOpYOAOoYia Bwpakda EMOKOTIKA, UTTEPCAPNG TVEUHOVIKOG
NXO0G KATA TNV £MKPOUGN KAl HOUGLKOIL pOYXOL APOTEPOTIAEUPA

puBIKol Kapdlakoi Tovol, Xxwpig NX0 TPLBAG 1) PUOHHATOG Kal KAPSLaKN
wWoN XWpPIG MApeKTOTIon TNG BEonNg YnAAPnong tng

Oev MapatnpnOnkKe meplPepIko oidnpa n didtaon Twv opayitidwyv PAeBwvV
KOIALOKI XWPA CUHHETPLKN XWPIG EPPAVEIG SIOYKWOELG, (PUCLOAOYIKOL
EVIEPLKOL NXOL, KOIAId paABakn, guttleotn Kal avwouvn, XwpLg NTato- N
OTANVOUEYaALa

XWpPIC evuatodnoia otnv MANEN TWV TTAEUPOOGPULKWY XWPWV

TO OUPOTIOIOYEVVNTIKO KAl TO HUOCKEAETIKO cuctnpa 0gv Tapouctalouv
1dlaitepa supnpata

oTNV aplotepn UTEPKAEISIa xwpa YnAagartat block S10YKWHEVWY
AEUQAOEVWYV, avwOUVvo, eVw YnAa@patal Kat vag HIKPOTEPOG, UTTOOKANPOG

Aepgpadevag otn Oe€1a uTepkAIdia xwpad, aynAagntol pacxaAldiot Kat
BouBwVvikol Aep@PadEVEC
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Alapopikn Olayvwon

* pAeypovwdn aitia

* suotnuatikn Aolpwen (kupiwg oyevn aitia, m.x. EBV, CMV, HIV kat dAAEG
LOYEVEIC AOIPWEELQ)

* autodvooa voonpatd, m.X. GUGTNHATIKOC £puBnpatwong AUKog (ZEA), piktA
vO00G TOU GUVOETIKOU oTOU

* KOKKIWPATWOELS VOGOl

* Mowpwodelg, m.x. Tb

* un AoHWBELS, T.X. CAPKOEIBWON
* kakonén voonpata

* Aep@OUTEPTAACTIKA VOOHHATA (TT.X. AEPPWPATA, XPOVIA AEPPOKUTTAPIKN
Asuxatpia-XAA): Kupiwg YEVIKEUPEVN EVTOTILION

* NETAOTATIKEG E0TIEC: KUPIWE PEHOVWHEVN EVTOTION
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Alepguynon Kat avTigeTwrion Ye Baon
N Ola@opIKn dlayywon

*yevikn aipatog pe * 8eppoavtidpacn Mantoux
€EETACN TOU EMXPIOHATOS  * ¢ evyoc QyTIGWHATWY Yia
*uétpnon tng taxuTnTag EBV, CMV, HIV,
kabinong tTwv epubpwv Toxoplasma
(TKE) * avOGOAOYIKOC EAEYXOC

*TAAPNC BLOXNUIKAC
EAEYXOC
(oupmeptAapBavopévou
KAl TOU PJETATPETTIKOU
ev{UPOU TNG
AaYYELOTEVOIVNG TOU 0poU)

* aktivoypagia (RO)
Bwpakog
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APXIKOC EpYACTNPIAKOC KAl
ATEIKOVIOTIKOC EAEYXOC

£PYOLOTNPLAKN TIOPAUETPOG i
Hct 31,9%
Hb 10,9 gr/dl
WBCs 21.060 /ult
tonog WBCs PMNs: 73%. Lymph: 10%, Mono: 5%,
Eos: 12%
PLTs 544.000 /plt
TKE 66 mm TV TPWTN WP
Glc 76 mg/d|
Urea/Cr 59/0,8 mg/dl
Na/K 138/4,8 mEq/It
Ca 8 mg/dl
UA 4,5 mg/dl
TP/alb 8,4/3,4 gr/dl
TBil/DBil 0,2/- mg/dl
ALP/yGT 152/25 1U/1t
AST/ALT 24/16 1U/1t
LDH 530 1U/1t
RF <20 1U/ml
anti-dsDNA apVNTLKA
18G kat IgM Abs ywa EBV, CMV, Toxo 1gGs (-), 18Ms (+)
HIV1,2 apVNTIKA

10
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[Nopela vooou

*0 aoBevnc mapépeve KAVIKA otadepdc

*CT Bwpaka: GUPPEOVTEG OLOYKWHEVOL AEHPAOEVEG
oTOoV npoayyaaKo xoopo TAPATPAXELAKA KAl
napaaoprlka Ukpn ue{wKOTIKN cUAAoyn Ogla,
AoOUTTd Kata quon

*CT Gvw KAl KATw KOWAAC: EKTETAPEVN
Aeppadevomadela pe oxnuatiopo block otnv KolAid,
omANvac auénPEvVou PHEYEBOUC KAl PE UTTOTTUKVEG
E0TIAKEC AAAOLWOELG, AOLTTA K¢
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Nea Olapopikn Olayvwon

*Aolpwen amd pukoBaktnpidio
*Aéppwpa

*oapkoeidwon
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* Blowia Aeppadéva (IoTOAOYLKN KAl avoooiGTOXNHIKN £E€Taon):
KAQOIKO Afpgpwpa Hodgkin, Tou TUTOU TNG HIKTAG KUTTapoBpibelag

* 01ad10 Vg, opada mpoxwpnpévou otadiou pe uwnAod Hasenclever
score

* GM\eg e€eTdoElC:
* ooteopueAikn Blowia (OMB)

* ¢ \eyxoc Tou KAAOPATOC £EWONONC TNE APIGTEPAC KOAIAG PE UTIEPNXO 1
omvenpoypdpnua Kapoldag

* ¢\eyX0C TNC MVEUHOVIKAG AstToupyiag

* PET/CT

*Aoyw mpoxwpnpévou otadiou o acBevic EAaBe 2 KUKAOUG XMO pe
10 oxnua BEACOPP escalated (uwnAég 6ooelg Bleomycin, Etoposide,
Adriamycin, Cyclophosphamide, Procarbazine kat Prednisone) kat 6
kKUkAoug ABVD (Adriblastina, Bleomycin, Vinblastine, Dacarbazine)
Kal eival o€ mANpn Ugpeon

13 24/5/2017



24/5/2017



Multipotent stem cell
Self-renewal

J

Ts?o i \u.-7

/ Primitive progenitor cells \
,L_/@ @
SCF ll.7
@ R @ @

Lineage committed cells

u_ -2
B Cells
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gbn’f?‘ BMP4  Notch pathway
SHH VWt pathway

Cdinie
Fovidla Kal LovVOTATLO TTIOU EUVOOUV TNV
QUTOAVOVEWON
. wpPIYa KUTTapa
HSC npoyovu(a KUTTOpPO PI P

@ B AeH@QOKUTTOPO
(\ @ T AepgpokUTTOpO
\ NK A£u@OKUTTAPO
N\
@ €PUBPOKUTTOPO
H3C CMP > {}‘ PEYOKAPUOKUTTAPO
< GMP

<_. KOKKIOKUTTOPO
C) @ MOVOKUTTTOPO

TTPOdPOUA KUTTAPA

Fovidla Kol LOVOTIATLO TTOU EUVOOoUV Tn Stadopormoinon

Gatal
Glhobin genes
Mpo %"
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wplpa
KUTTapa

AtmokUTtTapo e€wkuTttdpla oucia

T Agp@oKUTTAPO

evooOnAlaka
KUTTapa

TOAAATTAQGLACHOG

dlagopotoinon

aAmonTwon
HAKPOPAyo

tvoBAdoTtNng

OTPWHATIKO
KUTTapo HuegAoU

Ymopvnua
! HOPLO TTPOGKOAANGNG
o~ utrodox£ag em@aveiag

(= EKKprC')}JEVSS’KUTquOKiVEQ Kal 17 24/5/2017
® auénTIKOl TaApAYOVTEG
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AlpatoAoyikn ToEIKOTNTA
OTOV OYKOAOYIKO aoBevn

* oxeTl{dpevn PE TO VOoNnua
* oxeTl{dpevn pe tov achevi

*oxeT1{Opevn pe tn Bepaneia (lATPOyEVAQ)

18
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AVTIVEOTTAQOUATIKEC BepaTTELEC

*XELPOUPYIKI EKTOUN *Bepameia OpPOVIKAC
UTTOKATAOTAGCNG
“A/O
*XMO

*avocoBeparneia
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XapakTNELoTIKA TwY KAakonfeiwy

* kAWVIKOTNTA: OAd TA
Kuttapd
TTPOEPXOVTAL ATIO Evd
APXLKO

*autovopia:

* aveEEAEYKTOC
TTOAAATAAGIACHOC

* eAattwpévn amdmTwon

*

*

20

avamAaoTIKOC
XAPAKTAPAC: TTWXN
dlagpopotoinon Kat
AEITOUPYIKOTNTA

TaboAoyiKn
Xxnuelotadia:
UETAoTAON/UTTOTPOTIN
o€ aAAoUC LoToUC
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The cell "double checks” the
duplicated chromosomes for
error, making any needed
repairs.

S

Each of the 46
chromosomes is
duplicated by the
cell.

Cellular contents,
excluding the chromosomes,
are duplicated.

Cell cycle arrest.

© Clinical Tools, Inc

21

: proph;se, metapl';se, anapi\ase, telophaser

24/5/2017



XMO

*6TOXEUEL OTOV %

TMTEPLOPIOHO TOU
moAAamAaclacpou
KAl OTNV EMaywyn
TNC ATTOTITWONG

*mto euaiobntot ol *

TAXEWC ,
moAAamAactadopevol
OYKOL

22

adpog OLaxwpPLoOPOC OE
pappaka €101Ka n oxt
KUTTAPLKOU KUKAOU

un €10kN (To€lkotnta
0€ (PUCLOAOYLKOUG
LOTOUC)
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Hoxbd  oaips Notch pathway

Bmi1
Cdknia SHH Wt pathway

Fovidla Kal LovVOTATLO TTIOU EUVOOUV TNV
QUTOAVOVEWON

wWpPINa KUTTAPO

@ B Aep@QOKUTTAPO

HSC TTPOYOVIKA KUTTAPO

CLP
© T AgppokUTTOPO
NK AepgokuTtTapo
€puBpoKUTTApPO

A@)

HEYAKAPUOKUTTAPO

KOKKIOKUTTOPO

MOVOKUTTTOPO

OBCPO O

Fovidla kal povomaTtia Tou euvoouv tn dtadopomoinon

Gatal
Glhobin genes
Mpo %"’
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lotopia avakaAuwnc XMO

«lloAguo¢ mavTwy uev matijp £0ti, TAvtwy O€ LACIAEVS.»
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lotopla ayakaAuwng XMO (I1)

*WW2: ékBeon o alwToUXOoUC UTIEPITEC TTPOKAAEDE
LHUEAOKATAGTOAN

*Yale, 1943: mpwtn xopiynon XMO (o€ acOevn pe
Acppwpa Hodgkin)

*1946: 10 POAKO 0EU auEavel Tov TOAAATAAGLAGHO
TWV AEUXAIPIKWY KUTTAPWY - Avdamtuén
avtipgetaBoAttwy
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Figure 1 | Sydney Farber working at his
microscope. Courtesy of the Dana-Farber

Cancer Institute, Boston, Massachusetts, USA

Lovis Goodrman and
Afirad Giman use
nitrogen mustard to freat
a patient with non-
Hodgkin's ymphomea and
demonstate for the first
fime that chemotharapy
can induce furmour
regression.

The Naticnal
Chemotherapy
Program begins at the
MNational Cancer
Institute (MCI; a
systamalic programmea
fior drug screening
COMMances.

The history of chemotherapy

Xpuon €moxn

The Food and Drug
Administration [FW)
approves the
alkylating agent
cyclophosphamide.

A combiration of
cyclophosphamida,
miethoinaxate and

Shudies by Brian

Druker lead o FDA Tha FOW approves

Thie MOl introduces

approval of imatini bavacizumab

Vincent DaVita flucrouracil (CMF) was | | 'diseasa onanted’ mesylate [Ghvec) for [Awastin), the first
and colleagues shown to ba affiactive scmening using 60 | | chronic mysiogenous || clinically proven anti-
cure ymphomas | | as aduvant treatment call lines darived leukaomia, a row angicgenic agant,
with combination | | for node-positve from diffarent typss | | paradigm for targated || for the treatment of
chemothaapy braast cancar. of human tumour. therapy in oncology. colon cancer.

90
|

Synday Farbar uses
antifclates to
successiuly induca
TEAMISSIons in
children with acuta
hymphoblastic
leukaammia [ALL).

Roy Hertz and Min Chiu Li
damonstrate that
methoirexats as g singe
apgant can cure
choriocarcinoma, the first
solid furmour to be cured by
chamotherapy.

Georpge Hitchings and Gertude Elion synthesize
the purine analogue G-marcaptopurine.

Combination
chemotherapy
PONF regimen) i
abla to induce long-
ferm remissions in
children with ALL.

POMP

Emil Frei and colkagues
demonsirate that

surgical removal of
ostecsarcoma can
mprove curna rates

chemotherapy given after

tadjuvant chemotherapy).

The FDA approves
cisplatin for the
treatment of ovarian
cancer, a dnug that
would prove o have
activity across a broad
ranga of soiid tumours.

26

Resaarchars at Harvard Univarsity
dafine mutations in the epidarmal
growth factor recaptor that confier
salective responsivenass to the
targeted apent gefitinib, indicafing

Tha FOW approves
pacitael [Taxal),
which becomas tha
first "blockbuster
oncology dnag.

that molecular testing might ba
able to prospectively identify
subsets of patients thal wil
respond to targeled agents.
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E€EEAEN TNC avTiveomAaopatikng Oepameiag

> 1960 - onuepa: xnueloBepansia mou Baciletal oTnV TOEIKOTNTA TWV
papuakwy (toxicity-based chemotherapy)

> 1975 - onuepa: ekAoylKeUPEVN XNUeloBepameia mou Bacilstal ota
BloAOYIKA XAPAKTNPEIOTIKA TOU VEOTTAAGHATOC Kdl TOV HNXAVIOHO dpdong Twv
pappakwy (rational chemotherapy)

»>1995 - onpepa: otoxsupévn Bepameia Evavtl MOAU €18IKWY BIOAOYIKWY
XAPAKTNPWY TwV veommAacpatwy (targeted therapy)

> 2005 - onuepa: s€atopikeupévn Bepameia BAGIGUEVN OTO YEVETIKO
TMPOWIA TOU VEOTTAACGHATOG Kal ToU acOevoug Kal oTn XPron OTOXEUHEVWY

avTIKapKIvikwy mapayoviwy (individualized therapy)
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Yaviapra Motxeprl

H METAAH
A2XOENEIA

BIOIPAGRIA TOY KAPKINOY
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Eidn cuotnpatikng XMO

. €podou (induction)

. otafgpomoinong n €dpaiwong

(consolidation)

. ouvtnpnong (maintenance)

. EVIATIKOMOINHEVN (dose-

intense n dose-dense)

OUMTIANPWHATIKA n

EMKOUPIKN (adjuvant)

VEOGUUTIANPWHATIKA n
VEOETIKOUPIKN (neo-
adjuvant)

nmapnyopntikn (palliative)

oiacwong (salvage)



MHXANIZMOI APA2ZHX

1. mpooBoAn kail BAaBn tou DNA pe aueon R/Kal X1aoTEG GUVOECEIG HE AUTO, I
EUHECWG e TN Onpioupyia eAsuBEpwy pilwv (aAKuAiwon DNA) (m.x.,

alwTtoUXeg HOUOTAPOEG, VITPOLoUpPIiEG, CUUTTAOKEG TAATIVOUXEG EVWOEILCG)

2. BAaBn tou DNA Aoyw avactoAng twyv tomoicodepacwy | kat I (m.x.,
KAUTITOTEKAVEG, avOpaKUKAIVEG, TOOOPUAAOTOEIVEG)

3. avaotoAn tou petaBoAiopou Twv Bacswv tou DNA Kal avactoAn tng
ouvOeong Tou (avtigeTtaBoAiTeg) (M.X., avaAoya mMoUpIVwY Kdl TUPIHIGIVWY)
4. mapePBoAn otnv ocuvBeon RNA kat avactoAn tng (m.x., Ta avtiBlotika

OAKTIVOHUKIVN Kal HIOpapukivn)

5. MapeUBOAN 0TO GXNHATIOHO HIKPOOWANVIOKWY - ONANTNELd TNG HITWTIKNG

ATPAKTOU Kdl avacToAn Tng pitwong (m.X., aAKaAogidn tng vinca, Taaveg)



Nucleic acids

Protein RNA DNA

Mitosis

Purines Purine antagonists

-—

4\|/: > B-MP, 6-TG, MTX
Pyrimidines g Pyrimidine antagonists

N, 5-FU, Raltitrexed, MTX

Ribonukleotide-

reductaseinhibitor
Hydroxyurea
DMNA-
* F‘uly— A Polymerase inhibitor
marases

Cytarabine

DMNA-Alkylants,
= |ntercalation
h N-Lost-derivates

Nitrosoureas
Oxazaphosphorines,

Platinum derivates, Dacarbazine,

Thiotepa, Procarbazine,
Amsacrine, Treosulfane,
Mitomyecin C, Anthra-
cyclines, Mitoxantrone

NS [opoisomerase=
inhibitors
l Etoposide, Teniposide,
Anthracyclines,
Mitoxantrone,

[rinotecan, Topotecan

¢ Protein degradation
L-Asparaginase,

Alkyllysophospholipids

Inhibitors of mitosis
Vinca-Alkaloids,
3 flaxanes

Mnxavicpol
0PAoNG
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KUTTaplkoc KUKAOC

A IDiclics

Winca alkalolds

M totic InhiDitors
{0L.52h)

Ta::l:- o5

Alkylating agents

Ddpuaka £161KG KUKAOU Ddpuaka pn €181KA KUKAOU
* QVTIMETAPBOAITEC * AAKUAIOUVTEG TTAPAYOVTEC
* MTTAEOMUKIVN * QVTIBIOTIKA DOSE
. : SCHEDULE . DEPENDENT
* dAKaAOEION TNG Vinca DEPENDENT ¢ TTAQTIVEG
* TTOOOPUAANOTOEiVEC * HITOCaVOPOVN

udpoguoupia 32 24/5/2017



>UvOUaoTIKN XMO

INUEPA TA TeEPLOCOTEPA XMO oxnpata £€xXouv TNV Hop@n ouvouacpou
(PAPHAKWY TOU XOPNyouvidl KAatd WOEI avd TAKTA XPOoViKd JOlacthpatd

(kUKAoL XopnRynong) o1otTt:

1. aBpoiletal n KUTTApPoToEIKN 6pdcn EVAVTI TOU KAPKIVIKWY KUTTAPWY OTOXWYV AOYw
TWV OIAWPOPETIKWY PNXAVICHWY 0pdong

2. au€avetal n avrikapKivikn 0pdcn o€ avektd mAdicia ToEIkoTnTag AOyw Tou
OlaPOPETIKOU TOEIKOAOYIKOU TIPOWIA TWV (PAPHAKWY

3. au€avetal n AMOTEAECHATIKOTNTA £vVAVTI EUPUTEPOU (PACHATOC KAPKIVIKWY KAWVWY
4. emBpaduvetal N epmodileTal n avantuén avOEKTIKWY KAPKIVIKWY KAWVWY

5. OIEUKOAUVETAL N TPOCAPHOYN TOU TOEIKOU AamoTEAECHATOC oTNV I010CUYKPAoia Katl

OTIC AVAYKEG TOU KaBe acBevoug
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KAAZZIKOI AAKYAIQTIKOI MAPATONTEX

ol Kate€oxnv
XPNGCIHOTOIOUMEVOL
AAKUAIWTIKOI TAPAYOVTEG
otnv KAIVIKN mpaén

A. MouoTapdeg Tou alwTtou

_CH,CH,CI

R—N@ ~— *0pactikn xAwpoaibulopada

evikn xnpikn dopn alwtouxwy HouoTtapowyv

MexAwpeBapivn (alwbumepitng) XAwpapBoukiAn
_CH,CH,CI ::: _CH,CH,CI
CH;—N_ HOOC—-CH,—CH,-CH; N

CH>CH,CI CH,CH.CI

MeA@aAdvn KukAopwaopapion lpwao@apion
 CHzCHACI N\ _CHCH.CI o\ _CH,CH,CI

HOOC—CH-CH, N —P-N 0=P-N__

Ille CH,CH,CI / \CHZCHZCI / CH>CH,CI

N
~CH,CH,CI
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B. AQip18iveg . AAKUAIKOI D€lTKOl EOTEPEC

TprailBuAevepeAapivn Oloténa MmoucouAgavn

AN NB ﬁ 0 0
DN_T_NQ CH;—S—OCH,CH;CH;CH,0—S—CH;
N ) )

/N .
A. Nitpoloupleg
6|o*pv00v TOV
QIMOTOEYKEPOAAIKO @payud
Aopouotivn (CCNU) KappouoTivn (BCNU)

o
o I
[l C|CH2cH2_N_C_NH—CH2cH2c|
CICH,CH,—N—C—NH I
I N—=0
N=0
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MH KAAZXIKOI AAKYAIQTIKOI MAPATONTEX

MpokapBadivn

o O
CH3NHNHCH, CNHCH
CH;

AakapBalivn (DTIC)

CONH,

<f

TepoloAapion

HzN—

\

\»

H
H‘"‘H
H

L
Cl—Pt ——Cl
_H
H
| ™H
H

210TTAQTiVN

36

cUPTAOKA mAdTivag

H
i
2 N
S
I
Hws——— " H 2 o,
O—H
H".N:“x\ w".N;H
Pt
HHO,-"'- "‘-._o.,H
/\j i\\ o
0 o
OfaAirAativn  KapBotrAativn
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AAKUALOUVTEC TTAPAYOVTEC
MueAotoikotnta

OE_,ElC[ epcpavmcn, eVTOC 6-10 nuEPWYV aATO TN
Xxopnynon toug Kat dlapkela 14-21 nuEPEC

*nmapatetapévn 6pdon av busulfan, melphalan
Kdl carmustine

*ouxva MAPATNPEITAL KATAGTOAN Kal TNG XUUIKNG
KAl TNG KUTTAPLKNG avooiag
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Table 101.1

Clinical uses

Agent

Mechanism of action

Common toxicities

Nitrogen mustard
derivatives

Mechlorethamine HD, NHL

Bifunctional alkylating agent with
two reactive groups®

= DLT? = Myelosuppression (onset

4-7 days)

30 minto 2 h7)
= Extravasation (vesicant)
Chronic
= Secondary malignancies
u Sterility

Cyclo-phosphamide  NHL, HD, BMT,
CLL, ANLL, ALL,

myeloma

Activated by hepatic oxidase
enzymes to reactive agent
phosphoramide mustard

Acute

= DLT = Myelosuppression (onset
7 days®)

= Dose-dependent nausea/vomiting
(onset 8 h)

= Alopecia (onset 3 weeks®)

= Hemorrhagic cystitis (onset ranges
from 24 h to several weeks?)

= Nephrotoxicity

Chronic
= Nephrotoxicity

Melphalan Myeloma, BMT

L-phenylalanine mustard; classic
bifunctional alkylating agent

38

m DLT = Myelosuppression:
prolonged and cumulative (onset 7
days, nadir up to 4-6 weeks after

Tapy’?)

= Dose-dependent nausea/

vomiting/mucositis
Chronic

= Secondary malignancies, including

AML and myelodysplasia
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Chlorambucil CLL, NHL, HD Aromatic analog of nitrogen Acute
mustard; bifunctional alkylating m DLT = Myelosuppression (onset
agent with selective cytotoxicity 7 days, recovery 28 days'")
for lymphocytes Chronic
= Secondary malignancies, including
acute leukemias
Alkyl sulfonates
Busulfan EMT, CML Bifunctional alkylating agent with Acute
greater cytotoxicity to myeloid m DLT = Myelosuppression (onset
cell lines 7-10 days'?)
B VIl nausea/vomiting
m Hepatic VOD (with
doses = 16 mg/day'?)
m Skin hyperpigmentation
m Generalized tonic-clonic seizures
Chronic
m Sterility
m Interstitial pulmonary fibrosis {may
occur 1-10 years after therapy'213)
m Secondary malianancies
Nitrosoureas
Carmustine Myeloma, HD, Metabolized to active alkylating Arute
NHL, BMT agent plus isocyanate compounds = DLT = Myelosuppression (onset
that may exert additional cytotoxic 14 days, complete recovery may
effects take 6-8 weeks'?)
2-6h)
= Pain at injection site
w Facial flushing, dizziness
= Nephrotoxicity (glomerulo-
sclerosis, tubular loss,
interstitial fibrosis)
= Hyperpigmentation
Chronic
= Pulmonary toxicity; interstitial
pneumonitis and fibrosis
Triazenes
Procarbazine HD Atypical alkylating agent; requires Acute
hepatic activation to active compound u DLT = Myelosuppression (onset
which interferes with DNA, RNA, 14d. recovery 28 days!®
and protein synthesis = Anorexia, nausea/vomiting
m Facial flushing, pain at injection
site
Chronic
w Sterility
= Secondary malignancies
Dacarbazine HD Requires activation to reactive Acute
intermediates (methyl-carbonium = Severe nausea/vomiting (onset
ions) that alkylate nucleic acids; thus, 1-2 h, may last up to 12 h'®
DNA, RNA, and protein synthesis = Myelosuppression (mild); (onset
is inhibited 7 days, recovery 21-28 days)
= Anaphylactic reactions
= Photosensitivity
3 9 w Flu-like syndrome (may last several
days after infusion'”)
24/5/2017

m Extravasation (irritant)
Chronic
= Hepatocellular necrosis



AvTIpeTaBoOAITEC

Avaloya oAIkoU 0EE0C

- peBotpegdtn (OAA, T-LGL) evIKOG unxaviopog dpaong:
Avaloya moupivay (A/ G) e avaoTtEAAOUV TNV ouvOeon Twv BAacswv Tou
-6-pyepxantomoupivn (OMA, OAA) DNA 1 dpouv avtaywviotika f padi pe

- pAouvtapapmivn (XAA, NHL) AauTEg Kat TeAIKA epmodilouv tnv cuvOeon
-mevrootativn (HCL) tou DNA

-2 6e68u xAwpoadevooivn (kAadpiBivn, «  dpouv KUPiwWG oTNV S PAGN TOU KUTTAPIKOU
HCL) KUKAOU Kal gival pdappaka £161Ka tou

Avaloya mupiudivwyv (C/ T, U) KUTTAPIKOU KUKAOU

-kutapapmivn (OMA, NHL)

-yeporrapmivn (NHL)
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* Mnxaviopog dpdong

* avactéAeL TNV BUIBPOPOAIKN
peOOUKTAON, PEIWVOVTAC TA
gevookuttapla mimeda tou THF to

omoio €ival amapaitnto yla tn cuvbeson

TOUPLVWYV Kal Bupidivwy (cuvBeon
DNA)

* DappakoAoyia

* 1 KuttapotoIkn TS dpdon e€aptdtal
amo TN CUYKEVTPWON TNG Kal To XpOVo

Xopnynong

41

MeBotpesatn

A MTX
MTX

y MTX j
MTX(Glu);
4

CHZFH,,

Punne
dUmMP biosynthesis

RNA

24/5/2017



MeBotpe€atn

*DapPAKOKIVNTIKN
* amoppopdtal amd Toug L6ToUC Kal Td Uypd TOU GWHPATOC
* Mpocoxn o€ acBeveic pe MAEUPLTIKR SUANOYH, AoKiTh, 3° XWpPo

* xapnAn duvatotnTa va Slamepvda TOV APATOEYKEPAAKO PPayHo
OTIC ouvnNBELS BOOELC

* VeQpIKA anékkpion

* 6€ UPNAEC OACELC, EAV N CUYKEVIPWON TNE OTA VEPPIKA cwAnvapla
Eemepva tn OLAAUTOTNTA TNG OTA oUPA PTTOPEL va OnUIOUPYNOEL
KPUOTAAAOUC KAl VEPPLKN AVETTAPKELQ

*AocoAoyia
* xapnAn 66on: < 1 gr/m?
*uwnAéc dooelc: 1 - 30 gr/m?

* gvdopaxiaing: cuvAbwe 12 11 15 mg
H docomeploplotikn Tofikotnta tng MTX L4/
gival n HUEAOKATAcTOAR.



AvaAoyda mouplywy
PAQUYTAPAMTTIVN

* 0 evooKUTTAPLOC peTaBoAitng TN avaotéAAel tnv DNA moAupepdon-a
KAl TNV plBOoVOUKAeoTIOIKN avaywydon

* mpokalei mpoOwpN SlakoTn TN emMpnRKuvong twv DNA kat RNA kat
KUTTAPIKN ATOTITWON

*n 6ocomeploplotiki TofikdTNTa TNG MTX €ival n pUeAoKATacTtoAn

* Guxva mapatnpeital Kat avooomracro)\n Kdl O aplepog twv CD4
Kal CD8 AgU@OKUTTAPWY UTTOPEL VA XPEIACTEL KAl £va £T0G yld va
emaveAOEL ota PuUGIOAOYIKA emimeda
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AvaAloya muptpiotywy
Kutooivn apaBivooion (Ara-C)

*unxaviopog dpdong
* £161KO TOU KUTTAPIKOU KUKAOU

* péow TNS GEOEUKUTIBIVIKAC KIVACNC HETATPETIETAL OE TPUPWOPOPIKI
apaBilvoouAkutooivn (ara-CTP), n omoia cuvaywvIioTIKA avACTEAAEL
tnv DNA moAupepaong a = avactoAn otn ouvBeon tou DNA

* mpokaAel amdmtwon aAAd Kat SlaWopomoinon Twv ASUXAIHIKWY
BAactwyv

* KPR 6pACTIKOTNTA EVAVTL CUPTIAYWV OYKWV
*aduvapia pETaBoAIKNAC EVEPYOTIOINGNE TNG
*eKAEKTIKN Opdon £vavTl Taxéwe OlaPOUPEVWY KUTTAPWY

*n épdon tnc e€aptdtal amd Tn 600N KAl To pUBPO XOPAYNONG
*UKpOC BloAoyikog xpdvoc nuicslag Lwng 24/5/2017



YwnAec 0oosic Ara-C (HIDAC)

*Avtoxn otn KAAoolkn ddon tou Ara-C

* Melwpévn duvatotnTta SIEAEUGNC TOU PAPPAKOU atmod T
KUTTAPIKN PEPBpavn
* MelwpEvn Tapaywyn @wo@OPUAWHEVWY TTAPAYWYWY KUTOGIVNG
apaBivooiong
* AuEnpévoc KataBoAGUOC TOU PAPUAKOU
* AUENGN TWV AVTAYWVICTIKWY HOPIWY TPUPWOPOPIKNC
O0£0EUKUTIOIALVNG
*O1 HIDAC pmopei va umepKepAcouV tnv KUttaler']
avBEKTIKOTNTA PECW OLAPOPETIKAG IKAVOTNTAG
LETAPOPAC TOU pAPUAKOU PECA OTA KUTTApd

*H ouviBng xpnotpotmotoupevn 6oon sivat 2 pe 3 gr/m? og IV
xopnynon 2-3 wpwv avd 12 wpeg yla 6 600G

X€ XaunAotepeG OOCEIC KAl CUVEXN
XOPNYNON HMOPEIL Va MPOKAAECEL 24/5/2017
ONMAVTIKA HUEAOKATAGTOAN.



" yepoltapmivn (2’2’-01pBoplo-deoukuTidivn,
dFdC)

Gemchabine (dFdC)

e

chHZ: dFdC:MF
dFdU DCK
N CDA
Mnxaviopog dpaong: Nut:la-nﬁda g
. moncphasphate kinase
H dFdC petatpenetal o€ dFdUMP D dFACOP
2’2’-01pBOoplo-0eou-
guoploosos=——— ™M@« N en T 2 Htrnnmlanhda
TPIPWOPWPIKN KUTISivN
Nuclen-slde
(dFACTP) ka1 Evow- diphosphate kinase
, , dFdCTP
HatwVveTal cto DNA avti Inhibition of
DNA synthesis

NG KUTOGivNng

avacteAAovtag tn 6UVBEON  [75660x1: umopei va mpokaAéoel coBapri

DNA. , , P
e ON nnatotoéikotnta, n onola amoteAsl DLT
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Table 101.2

Agent Mechanism of action Clinical uses Common toxicities
Purine analogs
Fludarabine, Fludara ~ Adenosine analog; incorpo- CLL, NHL = DLT? = Myelo-suppression
rated into DNA resulting in (onset 10-14 days?")
chain termination; also = Neurotoxicity
inhibits ribonucleotide = Immunosuppression (can last up
reductase, which depletes to 2 years??)
cells of deoxyribonucleotide = Mild nausea/vomiting
triphosphate pools = Interstitial pneumonitis (onset
ranges from 3 days after first cycle
to 6 days after seventh cycle?3)
Cladribine, Adeosine analog; incorpo Hairy cell m DLT = Myelo-suppression (onset
2-CDA, Leustatin rated into DNA resulting in leukemia, NHL 7-14 days®®)

chain termination; also

= Immunosuppression (onset 4-6

inhibits ribonucleotide months; typically lasts 1 year,
reductase, which depletes may last up to 40 months2#)
cells of deoxyribonucleotide u Fever
triphosphate pools
6-Mercaptopurine, Hypoxanthine analog; ALL = Mucositis
6-MP interferes with purine —Diarrhes
biosynthesis; also incorpo- = Mild myelosuppression (onset
rated into DNA resulting in 7-10 days?%)
chain termination?® = Hepatotoxicity, jaundice (onset
typically 2-3 months2#)
6-Thioguanine, 6-TG ~ Guanine analog; incorpo- AML, ALL = DLT = Myelo-suppression
rated into DNA resulting in (onset 7-10 days?)
chain termination?® = Mild nausea/vomiung
= ImmunosuppressionZ
= Mucositis
m Diarrhea
Pyrimidine analogs
Cytarabine, Cytosine ~ Cytidine analog; incorpo- AML, ALL, CNS
arabinoside, rated into DNA resulting in leukemia, NHL

Ara-C, Cytosar-U

chain termination; also
inhibits DNA polymerase
resulting in decreased DNA
synthesis/repair

47

o doso
m DLT = Myelo-suppression
(onset 4-7 days?’)

= Alopecia
= Mild nausea/vomiting

High dose (=1 g/m?)

m Cerebellar toxicity (onset
typically 5 days?®)

= Myelosuppression

m Severe nausea/vomiting
(onset 1-3 h, typically lasts
3-8 h?)

= Conjunctivitis

m Transient hepatic dysfunction
(elevation of serum transaminases)

= Pulmonary complications

m "Ara-C syndrome”: allergic
reaction characterized by fever,
myalgias, rash, conjunctivitis
(onset 12 h after infusion?®)
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Agent

Mechanism of action

Clinical uses

Common toxicities

Gemcitabine, Gemzar

Cytidine analog; incorpo-

Investigational use

rated into DNA resulting in in Hodgkin's e

chain termination;2*3° disease, cutaneous = Hepatic transaminase

Also inhibits ribonucleotide T-cell lymphoma, elevations (transient)

reductase, depleting cells of mantle cell lym- u Proteinuria, hematuria

deoxyribonucleotides phoma, CLL = Generalized rash

required for DNA synthesis = Flu-like symptoms, fever

(onset 6-12 hours®)

Decitabine, Cytidine analog; incorpo- Investigational = Myelosuppression (onset 14
2'-deoxy-5- rated into DNA resulting in studies in days, may last up to 30 days)
azacytidine, Aza chain termination; once refractory AML,
dC, DAC, incorporated into DNA, CLL, Small = Fatigue, lethargy
dezocitidine inhibits DNA methyltrans- lymphocytic = Hepatic transaminase elevations

ferase enzymes (DNMTs), lymphoma, MDS

preventing the transfer of a

methyl group to DNA

strands32. Formerly silenced

genes are subsequently acti-

vated, altering cell differen-

tiation and apoptosis path-

ways.
5-azacytidine Cytidine analog; incorporated CML, AML, = Myelosuppression

into DNA resulting in chain myelodysplasia —s-Nadseaivemitng———————

termination; once incorpo- w Diarrhea

rated into DNA, inhibits DNA
methyltransferase enzymes
(DNMTs), preventing the
transfer of a methyl group to
DNA strands®2. Formerly
silenced genes are subse-
quently activated, altering cell
differentiation and apoptosis
pathways. Also incorporated
into RNA, altering tRNA
methylation and inhibiting
protein synthesis®2.

= Mutagenic potential

Pentostatin,
2-Deoxycoformycin,
Nipent

Inhibits adenosine deami-
nase, which metabolizes
adenosine and deoxyadeno-
sine; leads to accumulation
of deoxyadenosine triphos-
phate (dATP), which inhibits
ribonucleotide reductase
and causes cell death

Hairy cell leukemia

m DLT = Myelo-suppression
(onset 7-10 days*?)

—rimmumosuppressiom————————

= Severe nausea/vomiting
(onset 12-24 h after infusion'")

m Transient hepatic transaminase
elevations

m Nephrotoxicity and neurotoxic-
ity (rare at current doses)

m Transient lethargy, confusion

Folic acid analog
Methotrexate

Folic acid analog; binds
DHFR and inhibits conver-
sion of folic acid to active
“tetrahydro” form, which
deprives cells of necessary
precursor for thymidylate
and purine synthesis®

ALL, CNS
leukemia, NHL,
BMT

48

m DLT = Myelo-suppression
(onset 4-7 days)

= Mucaositis_stomatitis (anset

3-7 days'")

m Hepatic transaminase elevations
(onset 12-24 h, usually
lasts 10 days'")

m Pulmonary toxicity

= Nephrotoxicity
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AnAnTnpla atpaktou - AVAacTOAEIC
HIKPOOWANVIOKWYV

FeEVIKOG pnXxaviopog épdaong:

AAxaAog1dr Tng vinca

gumodilouv N MPOAYOUV TOV MOAUHEPICUO TWYV HIKPO-
CWANVIOKWYV TNG HITWTIKAG ATPAKTOU S1aTapaccovtag
TNV looppoTia HETAEU MOAUUEPIGHEVNG Kal

AMOTOAUHEPICHEVNG HOPWPNE AUTWYV

Bivkpiotivn « Opouv otnv G2/M (ACEIC TOU KUTTAPIKOU KUKAOU Kal
BivumAaotivn gival PAappakda €161KA TOU KUTTAPIKOU KUKAOU
Bivdeoivn ik R

BivopeABivn e :m

3

A
+ Mocodazole
+ Vinblastine
.
?;.':'_T.;_ Destabilized

- .
- . —
e MlcthhUI“ Mitotic Block

=

3

Cell Death
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ANTIBIOTIKA

AakTivopukivn
MwAgopukivn
M@papukivn
Mitopukivn-C
AvOpaKuKkAiveg
- AaouvopouBikivn
- Ao€opouBikivn
- EmpouBikivn
- IdapouBikivn
- AkAapouBikivn
AvBpaxkeveSIOVEC

- Mito€avtpovn

FevVIKOG pnxaviopog dpdaong:

nmpooBdaAouv to DNA daueoa pe tnv mapepBoAn Toug
avapeca ota {euydpla Twv Bacewv tou DNA, N e T
OUVOEGCH TOUG HE XIAOTEC OUVOECEILG, I EUUECWC ME TN
onuoupyia eAsuBépwyv pr{wv

oplopEva avtiBlOTIKG avaocTEAAOUV MioNg TNV

tomoicopepaon |l
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MTTAEOHUKLVN

*£101KO TOU KUTAPIKOU KUKAOU TTOU TIPOKAAEL
OUCOWPEUCN TWV KUTTApwV otn ¢aocn G2

*ouvoéstal pe To DNA npOKavarag cnaolpo NG
Hovng n OUTANG EALKAC HECW OXNUATIOHOU
eAeUBepwV pL{wV PE ATTOTEAECHA AVAOTOAN OTN
ouvBeon tou DNA

*n katakpnpvion tou DNA ogeidetal otnv ofcidwon
ToU oupmAsypatoc DNA-bleomycin-Fe?* kat odnyel
0€ XPWHOOWHIKEC AVWHAALEC

*ONPAvIikd cUCTATIKO 0Th Bepameia Tou
Aeppwpatoc Hodgkin

*TpoKaAei AMa HUEAOKATAGTOAN
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AvOPaKUKAIVEC

Mnxaviopog Opaong: 1. MapeuBoAn petalu twv Bdcewv tou DNA
gumodifovtag tn ouvleon Ttou, 2. AvaotoAn Ttomoicopepaong I, 3.
ZXNUATIOHNOG CUUTTAEYHATWY HETAEU (papuUdkou Katl PeTdAAou (Cutt, Fett) kat

mpocBoAnl Twv AIMOSIWV TWV KUTTAPIKWY HEPBpavwy, 4. Anioupyia

eAevfépwv pllwv ofuyovou Kat mpooBoAn tou DNA kat umepofeidwon

Amdiwy.
Mpocoxn: Mmopouv va mpokaAécouv coBapn puokapdiomdadela Kal N KapoloToEIKOTNTA AMOTEAE(

0000TEPIOPIOTIKN TOSIKOTNTA. Emiong, pymopouv va mpokaAécouv coBapr Aeukomevia (n mio

ouxvn BpaxumpoB®eopun tofikotnta) Kat BAevvoyovitida.
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AvactoAelc tomoloopepaonc I

Etomooidn Tevimooion

EVIKOG HNXaviGpog 0pdaocng:

* avaoTtéAAouv tnv tomoicopepacn |l
geumodilovtacg tnv emMoIopOwon Twv

pn€ewv t™ng OIMANRG €Akag tou DNA

mou cupBaivouv amo to ev{upo Katd
TN ouvOeon tou DNA

« avaocteAAouv tnv S/G2 paon tou
KUTTAPIKOU KUKAOU Kadl gival

(PAPHAKa £101KA TOU KUKAoU
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AvaotoAn tng tomolocopepaonc Il amo tnv
£TOTTOoLON KAl TNV TEVLITOGION

Gduplex | |||

@Hm.fa@l il

ADP +P;

Mpoooxn: pmopouv  va  mpokaAecouv  coBapny  oudetepomevia

(00COTTEPLOPIOTIKN TOEIKOTNTA) KAl OEUTEPOYEVH AIUATOAOYIKA VEOTTAAOUATA
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AANG aVTIVEOTTAQOUATIKA (PAPUAKA

*L-asparaginase

*hydroxurea
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*xpnotyoroleital povo
otnv OAA

*¢vlupo mou kabaipel To
apvo&u L-asparagine
amo Tov opo

*n 6pacTKOTNTA TNG
oxeti{eTal pe tnv
Kabapon Tou apivoEEog
L-asparagine otov 0po

*

*

*

56

L-asparaginase

UN HUEAOKATACTAATIKO
(PAPUAKO

OXl ATTWTEPEC
ETTUITTAOKEC

XAPAKTNPIOTIKEG
TTAPEVEPYELEC
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Mnxaviopog 0paong tng L-asparaginase

Cancer cell

5, .. 0 . 24/5/201 7



Yopo€uoupia

*avaoTtEAAEL To £vUpo PIBOVOUKAEOTIOIKN
peOOUKTAON Kal Tn ouvBeon tou DNA
*£101kd ToU KUTTaplkou KUKAou (S-phase)

*HugAoUTEPTAAOTIKA Voonpata, peAdvwua

*xopriynon amod tou otopatoc, 100%
BlodiaBeoipotnta
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LATE EFFECTS ON HUMAN BONE MARROW
AFTER EXTENDED FIELD RADIOTHERAPY

CLAUDE PARMENTIER, M.D.,* NApDA MORARDET, M.D.7
AND MAURICE TUBIANA, M.D.%
Institut Gustave-Roussy and Institut de Recherches de Radiobiologie Clinique, 94805 Villejuif, France

Thirty-twe paticnts with lymphoma were treated by extended radiotherapy (RT) at a dose of 40 Gy and were studied
by ferrokinetic siudies and surface counting at various times following irradiation. Loss of hematopoietic activity in
the irradiated areas is compensated by increased activity in the non-irradiated areas. Despite the return of peripheral
blood counts to normal, the hyperactivity of the non-irradiated bone marrow persists over up to 13 years after RT,
while the hematopoietic activity of the irradiated areas remains depressed and is only slightly higher than immediately
after RT. The hypoactivity persisted even when the hemopoictic tissues had been subjected to the intense stimulation
provoked by an aplasia caused by chemotherapy. However, a recovery was observed for dose of 20 Gy or lower. The
hemopoietic activity of the irradiated bone marrow appears to be related io the volume of the marrow irradiated and is
higher after a mantle + inverted Y field than after a mantle field. Bone marrow scintigraphies with *Fe in 7 out of 9
patients studied revealed an extension of hematopoiesis into a normally dormant area of the marrow, such as the
femora. In 2 patienis an erythropoietic activity was observed in spleens which had received a dose of 40 Cy, and extra
medullary erythropoiesis was found in approximately two-thirds of the patients.

Extended field radiotherapy, Lymphoma, Hemopoietic sequellae, Radioiron.



Greven KM, Paunesku T. Radiation complications of the pelvis.

Cancer Treat Res. 2006;128:125-53.
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TasLe 1. Bone Marrow Activity Assessed by the Uptake
of MIndium Graded from 0 w 4; Effect
of Dose and Volume

= S0 J—4000 = 4000
rad radd rad
|'-D||.I:l\\'ing THNI 28 =048 25+ 1.1 1.5+ 1.5
{20} (43) 59
Less than TNI1 1.0= 1.2 1.2 = L. e = 1.0
{4) (8 (16)

The numbers represent average grades + square root
of mean square difference (number of observations).
THI = Total nodal irradiation.

Tarle 2, Bone Marrow Activity Assessed by the Uptake
of "Indium Graded from 0 wo 4; Effect of Age
{Years) in Patients Treated with Total
Nodal Irradiation
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Fio. 6. Bar graph represemation of regeneration in
cvaluated sites versus dose range. The effects of age,
dose and volume treated are seen in the dose ranges

F—4HH) rad and 4-5000 rad.

Bone Marrow .-'\ctln'll.y Assessed l:j-' the L'pmkt;

of "Indium Graded from 0 to 4: Effect of Time
Following Radiation {(Months) in Patients
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Sacks EL, Goris ML, Glatstein E, et al. Bone marrow
regeneration following large field radiation: influence of
volume, age, dose, and time. Cancer. 1978;42:1057-65.
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Figure 4. Temporal sequence of changes in numbers of neutrophils, platelets, and lymphocytes, and

hemoglobin after lethal total body irradiation. s

Greven KM, Paunesku T. Radiation complications of the pelvis.
Cancer Treat Res. 2006;128:125-53.
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‘Owiun atgatoAoyikn
ToIkoTNnTa
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MYEAOQEIAH NEOTAAZMATA MOY ZYNAEONTAI ME
TH OEPAMEIA (THERAPY-RELATED MYELOID
NEOPLASMS, t-MN)

*pughoduomAacTika cUvepopa (MAY), ofsia Asuxapia A
HUEAOOUCTIAQOTIKA /HUEAOUTIEPTTAACTIKA GUVOpOUA
(MAZ/MYZ) mou avamtucoovtal JETA Ao BEPATTEUTIKEC
nmapepBacelg (dsutepomadn, OMAX/OA)

Swerdlow, SH, Campo, E, Harris, NL, et al. (Eds).World Health
Organization Classification of Tumours of Haematopoietic and
Lymphoid Tissues, IARC Press, Lyon 2008.
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® £TEPOYEVNC KAl HN 0APwE ® amoteAouv 10 10 pe 20% twv

oplopevn opada acBevwyv acBevwyv pe OA, MAZ kat
® LikpATEPN péon emBiwon MAZ/MY2:

OUYKPLTIKA JE TOUC acBeveig 55-80% oxetifovtal e

ue de novo OA, MAZ, n XMO,

MAZ /MY 6-21% pe A/O Kkat

2-9% pE XNUIKOUG Kal
aAAouc mepIBAaAAoVTIKOUC
TAPAYOVTEC

Sekeres MA. Epidemiology, natural history, and practice patterns of patients
with myelodysplastic syndromes in 2010. J Natl Compr Canc Netw. 2011;9:57-
63.

Sekeres MA, Schoonen WM, Kantarjian H, List A, Fryzek J, Paquette R, et al.
Characteristics of US patients with myelodysplastic syndromes: results of six
cross-sectional physician surveys. J Natl Cancer Inst. 2008;100:1542-51.
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2ZUXYOTNTA EPPAVIONG

® UTTOKEIPEVO KAKONBEC voonua
® xopnyoupevn Bepaneia

® dl1apKela TNC €KOeoNng

® GUVOALKN 600N Kal

® TpOTOg X0PNYNONG

Mauritzson N, Albin M, Rylander L, et al. Pooled analysis of clinical and cytogenetic
features in treatment-related and de novo adult acute myeloid leukemia and
myelodysplastic syndromes based on a consecutive series of 761 patients analyzed 1976-
1993 and on 5098 unselected cases reported in the literature 1974-2001. Leukemia.
2002;16:2366-78.

Levine EG, Bloomfield CD. Secondary myelodysplastic syndromes and leukaemias. Clin
Haematol. 1986;15:1037-80.
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Xpovoc sugaviong t-MN

N Yeon nAkia kata 0 KivOuvog mou cuvOEETal e
dlayvwon eival ta 61 £tn aVaGTOAE(G TNG TOTIOICOEPAGNG
ol acBeveig Tou sAaBav XMO N Il paivetal va ivat ctabepog e
A/© o€ nAikia >50 £Twv €xouv OAEG TIG NAIKIEG

HECO XPOVO EHPAVIONG TNG * o Kivouvog gp@aviong t-MN
VOoOoU UlKPOT?—PO amo auto ehattwvetal yeta ta 10 £tn amo
TTOU HECOAABEL O€ HIKPOTEPEG TN KUTTApOToSIKN Bepareia
NALKLEG aAAa Og pndeviletal

ta madia Bpiokovtal o€ i AavBavouca Tmepiodog
HIKPOTEPO KivOUVO atro Toug gppaviong t-MN pe aAAoug
EVNALIKEG KAl TA VEAPOTEPA TapAayovieg Ogv ival TOGO
maldld o€ PIKPOTEPO KIVOUVO oang

amo ta PHEYAAUTEPA O€ NAKIA
(AAKUALOUVTEC TTAPAYOVTECG)

Levine EG, Bloomfield CD. Leukemias and myelodysplastic syndromes secondary
to drug, radiation, and environmental exposure. Semin Oncol. 1992;19:47-84.
De Gramont A, Louvet C, Krulik M, Smadja N, Donadio D, Laporte JP, et al.
Preleukemic changes in cases of nonlymphocytic leukemia secondary to
cytotoxic therapy. Analysis of 105 cases. Cancer. 1986;58:630-4.

Kantarjian HM, Keating MJ, Walters RS, Smith TL, Cork A, McCredie KB, et al.
Therapy-related leukemia and myelodysplastic syndrome: clinical, cytogenetic,
and prognostic features. J Clin Oncol. 1986;4:1748-57.
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1, t-MN peta amo £kBeon o€
AAKUALOUVYTEC TTapayovtec n A/©

*Aaveavouoa meEPiodog 5 €wg 10 eTwv (lowg Kat 20 £tn peTa
amo A/0)

En HEAQAAAVN @aiveTal va eival TEPLOCOOTEPO AEUXAIPOYOVOG
amo Ta umoAolTa

Levine EG, Bloomfield CD. Leukemias and myelodysplastic
syndromes secondary to drug, radiation, and environmental
exposure. Semin Oncol. 1992;19:47-84.

* xapnAéc 000elg A/O og peyaloug oykoug MO eivat acBsvwg
AEUXAIHOYOVEG £VW UYNAEG BOOELG O HIKPOUG OYKOUG MO Ogv
EXOUV Asuxalpoyovo dpdaon

*o Kivouvog avamtuéng t-MN peta amod xnueloaktivobepareia,
ouyXpovn N ETEPOXPOVN, TIoU MEPIAAUBAvEL AAKUALOUVTEG

TMAPAYOVTEC Eival PIKPOC

Levine EG, Bloomfield CD. Leukemias and myelodysplastic
syndromes secondary to drug, radiation, and environmental
exposure. Semin Oncol. 1992;19:47-84.

van Leeuwen FE. Risk of acute myelogenous leukaemia and
%%%l%dsé%pg%sia following cancer treatment. Baillieres Clin Haematol.
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XApaKTNEIoTIKA

® 7 /3 twv acbevwy pE

vueAoducTmAacia (ouvndwcg

TPLYPAHMIKN), HUEALKN
AVETTAPKELA KAl

® o1 avwpaAieg ota XpwHoowpatd
5 Kal 7 epgavifovratl cuxvotepd
o€ acBeVvelg Tou gixayv AdBEL
Bepamneia pe aAAKUAIOUVTEG
TTAPAYOVTEG OTIWG N

g mpokapBadivn Kat ol
"aVKUTrapO"‘?Vla ) VITPOJOUPIEG, OE CUYKPLON ME
® >90 TOlC EKATO TWV acevwv 6oou¢ eixav AdBel

(PEPOUV XPWHOCWHIKEC

avwHaAieg, Kupiwg -5 n -7

KUKAO@wo@apidn, aAAn XMO n
Hovo A/©

TTOU EXOUV OUGXETIOTEL UE

OUGCHEVN TTPOYVWON

® o OLMAOELOEIC KAPUOTUTIOL

£XOUV HLKPI ouXvoTnta
EUPAVIONG

® o1 Oepareieg Oev gival
ATOTEAEOUATIKEG: TANPNG UPEDN
AVAPEVETAL HOVO OTO 25% TwV
acBevwy, peon emBiwon 3 pe 6

HNVEG

Kantarjian HM, Keating MJ, Walters RS, et al. Therapy-related leukemia
and myelodysplastic syndrome: clinical, cytogenetic, and prognostic
features. J Clin Oncol. 1986;4:1748-57.
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2. t-MN 1ToU avamtucosTal YETA ATIO TN
X0PNYNOoN avacToAEwy TNS Tomotoopspaonc Il

® oAU cuvtopotepn AavBavouca mepiodo (1 €wg 3 £Tn)

® oAU cuxva mapouctaletatl wg OA (Kupiwg ofela
HUEAOHOVOKUTTAPLKN AsuXdlpia) evw omavia w¢ MAZ

Pedersen-Bjergaard, J, Rowley, JD. The balanced and the unbalanced chromosome aberrations of acute myeloid
leukemia may develop in different ways and may contribute differently to malignant transformation. Blood.
1994;83:2780-6.

Ratain, MJ, Rowley, JD. Therapy-related acute myeloid leukemia secondary to inhibitors of topoisomerase Il. From the
bedside to the target genes. Ann Oncol. 1992;3:107-11.

Pedersen-Bjergaard, J. Insights into leukemogenesis from therapy-related leukemia. N Engl J Med 2005; 352:1591.
Tebbi, CK, London, WB, Friedman, D, et al. Dexrazoxane-associated risk for acute myeloid leukemia/myelodysplastic
syndrome and other secondary malignancies in pediatric Hodgkin's disease. J Clin Oncol. 2007;25:493-500.

Pui, CH, Relling, MV. Topoisomerase |l inhibitor-related acute myeloid leukaemia. Br J Haematol. 2000;109:13-23.
Xue, Y, Lu, D, Guo, Y, Lin, B. Specific chromosomal translocations and therapy-related leukemia induced by bimolane
therapy for psoriasis. Leuk Res. 1992;16:1113-23.
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2XETICETAL YE

*emmoG0QUANOTOE(VEG “XAPAKTNPIOTIKEC
OTTWG Ol leronoolén Kal KUTTAPOYEVETIKEC
TEVOTTOoION Kdal aANOLDGELC:

% V4
KUTTAPOTOSIKA “ ouxva agopolv 11926
avtiBlotika omwg ol avwpahies, OTwe N
50€OPOU51KWQ’ avtipetadeson t(9;11),
oaouvopouBikivn, 11g23 (MLL yovidio) 1
ETMPOUUTILKLVN, 21922 avwpaAieg, Omwg
pitoéavipovn Kal ol avTIpeTafEoelg

AKTIVOHUKIVN t(8;21) kat t(3;21)
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3, aAAa KUTTAPOTOEIKA
PAPUAKA

® qvTIPETaBOAITEC - BelomouplveC OTTWCE N pAoudapabivn

® qVOCOKATAOTAATIKA (PAPHAKA OTIWE N HUKOPALVOAATN
mofetil kat

® (pappaka mou emnNPEAloOUY TO GXNHUATICHO TNG PITWTIKNG
AaTpAKToU (ouvNOwg o€ cUVOUACHO PE AAAOUG
TAPAYOVTEC), OTTWE TA AAKAAOELIdN NG vinca
Bivkplotivn, BivumAaotivn, Bivoesivn Kat ol TaEaveg
TAKALTAEEAN KAl VTOOETAEEAN

® O poAoC AAAwWV TTapayoviwy, omwc tng udpofuoupiag,
N¢ L-aomapaytvaong, padlolcotomwy, Kabwg Kat Twv
ALUATOTIOINTIKWY AUENTIKWY TTapayoviwy OV eivat

cagng.
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4, aAANOl TAPAYOVTEC

* 0eEpalo€dvn * tapofupaivn
*131) * gefitinib
* imatinib

* lenalidomide
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® Relling MV, Boyett JM, Blanco

JG, et al. Granulocyte colony-
stimulating factor and the risk
of secondary myeloid
malignancy after etoposide
treatment. Blood.
2003;101:3862-7.

Hershman D, Neugut Al,
Jacobson JS, et al. Acute
myeloid leukemia or
myelodysplastic syndrome
following use of granulocyte
colony-stimulating factors
during breast cancer adjuvant
chemotherapy. J Natl Cancer
Inst. 2007;99:196-205.

* Smith RE. Risk for the development of

treatment-related acute myelocytic
leukemia and myelodysplastic syndrome
among patients with breast cancer: review
of the literature and the National Surgical
Adjuvant Breast and Bowel Project
experience. Clin Breast Cancer.
2003;4:273-9.

Smith RE, Bryant J, DeCillis A, Anderson S;
National Surgical Adjuvant Breast and
Bowel Project Experience. Acute myeloid
leukemia and myelodysplastic syndrome
after doxorubicin-cyclophosphamide
adjuvant therapy for operable breast
cancer: the National Surgical Adjuvant
Breast and Bowel Project Experience. J
Clin Oncol. 2003;21:1195-204.

Lyman GH, Dale DC. Long-term outcomes
of myeloid growth factor treatment. J
Natl Compr Canc Netw. 2011;9:945-52.

5, Granulocyte Colony Stimulating
Factor (G-CSF) kai Ca yaotou
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AAAQ Kat,,,

MAIAIA KAI
ENHAIKEZ ME

EMIKTHTH t-MNs
AMAAZTIKH
ANAIMIA

Kaito K, Kobayashi M, Katayama T, et al. Long-term administration of G-CSF for aplastic anaemia is
closely related to the early evolution of monosomy 7 MDS in adults. Br ] Haematol. 1998; 103:297-303.
Ohara A, Kojima S, Hamajima N, et al. Myelodysplastic syndrome and acute myelogenous leukemia as
a late clonal complication in children with acquired aplastic anemia. Blood. 1997; 90:1009-13.
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APXEYOYWY ALUOTIOINTIKWY KUTTAPWY (|

6. AutoAoyn psrapooxsuon OALKOU pus?\lKou pooxsuu T0C I
AAK)

® To €i00G TNG HETAPOOXEUONG

® Aev exel 6l€UKprlGT€l av ta (MO n C[pXEYOV(I C[l|JOTTOl|TflKC[

OMAZ peta amo autoAoyn KUTTApa), Ol TPONYOUHEVEG
LUETAPOOXEUGN oWEiAovTal Bepareiec, Ta oxnpata
GTIC UWNAEC BOGEIC XMO Tou TTPOETOAGIAG KAl O AplBpOg

; i Twv CD34+ KuTtapwv Kat
TieAptoA kel CUS (0250] Ao LS GUYKEKPIPEVOL KANPOVOUNGLHOL
TMpOoETOlactacg, otnv 1Owd TN TTOAUHOP@LOpOL OE Yyovidla TTou
Stadikaoia Tne agopouV To HETABOAIOHO TwV

h : PApPAaKwy, tnv emdlopbwon
RO AELONGHTTLG - Tou DNA kat tn Aeuxaipoyéveon
TTPONYOUHEVEC BEPATTIELEC TTOU paivetat mwg dtadpapati¢ouv

£xouv AdBel ol acBevei. pOAo oty avantugn GMA2 peta
amo autoAoyn HETAPOCXEUON.

Del Canizo M, Amigo M, Hernandez JM, et al. Incidence and characterization of secondary myelodysplastic syndromes
following autologous transplantation. Haematologica. 2000;85:403-9.

Hoffmann M, Henrich D, Hackenberg U, et al. [Complications after high dose therapy and autologous stem cell
transplantation. Retrospective study of an unselected patient sample]. Med Klin (Munich). 2001;96:196-201.

Hake CR, Graubert TA, Fenske TS. Does autologous transplantation directly increase the risk of secondary leukemia in
lymphoma patients? Bone Marrow Transplant. 2007;39:59-70.
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% AUTOAOYN HETAPOOXEUON EXEL TTPAYHATOTOLNOEL KAl
o€ acBevelc pe Ca paotou KAl O PHEPIKEC

MEPITTWOELS AoBeVWY EXEL avagpepBel avanmtuén
OMAZ.

Roman-Unfer S, Bitran JD, Hanauer S, et al. Acute myeloid leukemia and myelodysplasia following
intensive chemotherapy for breast cancer. Bone Marrow Transplant. 1995;16:163-8.

Laughlin MJ, McGaughey DS, Crews JR, et al. Secondary myelodysplasia and acute leukemia in breast
cancer patients after autologous bone marrow transplant. J Clin Oncol. 1998;16:1008-12.
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NpwTtomadn voonuata uynAou
KIYOUVOU

*peYaAUTEPOC KIVOUVOG  * aAAd kat ot acBeveic pe:

gpgpaviong OMAZ Kal *NHL,
O0A ot acBeveic pe: * ofeia AeppoBAACTIKI
AEuxatta,
* Méppwpa Hodgkin * qAnoN '
(HL), TTOAUKUTTApALJLA,

* Ca mvelpova,
* 1wV woBNKWv,
Kdl * INC yaoTpeVIEPIKNC

> v 0] OU,
Ca yaotou % ;
TWV OPXEWYV KAl

* TV paAAKWY 10TWV

* TOAAaTAS pUEAWHA

Zeidman A, Dayan DB, Mittelman M. Secondary myelodysplastic
syndromes and acute leukemias. Haematologia (Budap).
1995;27:23-8.

Giles FJ, Koeffler HP. Secondary myelodysplastic syndromes
and leukemias. Curr Opin Hematol. 1994;1:256-60.
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Owiun oudstepomevia (LON,
Late-Onset Neutropenia)

EXEL TAPATNPNOEL PETA TN XPNON TOU XIJALPIKOU
antiCD20 povokAwvVvikoU aviiowpatog rituximab,
TOOO Yla Kakonon AspgolmepTAAoTIKA voohpatd
000 Kal yla Pn Kakoneig voooug (1m.x. voonuatda
oUVOETIKOU LoToU)

Tesfa D, Ajeganova S, Hagglund H, et al. Late-onset neutropenia
following rituximab therapy in rheumatic diseases: association with
B lymphocyte depletion and infections. Arthritis Rheum.
2011;63:2209-14.
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N ouxvotnta Kupaivetal petafu 3 kat 27%
lowg coBapn (Babuou IlI-1V)

ouvoOeUETA} UE EPTTUPETO KAl AO(H&%D o€ _mepimou 17% ,
TWV TEPITTWOEWY, OMavid OHwG (MWEN elval KAVIKA
onuavtikn

ﬁ%ﬁfﬁéﬁ& B At amaB e &1 on Bl d ety 77

emavaxognynon rituximab ymopeil va odnynoest o€
EHAYOX00TTIO ele nyn

14.

Medicine (Baltimore). 2010;89:308-18.

Tesfa D, Ajeganova S, Hagglund H, et al. Late-onset neutropenia
following rituximab therapy in rheumatic diseases: association with B
lymphocyte depletion and infections. Arthritis Rheum. 2011;63:2209-

Wolach O, Bairey O, Lahav M. Late-onset neutropenia after rituximab
treatment: case series and comprehensive review of the literature.
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Mapayovtec Kiyouvou

* autdAoyn HETAPOGXEUGN APXEYOVWY AIHOTIONTIKWY KUTTAPWY

E acBeveig mou EAaBav Bepameia yia AEpPwa OXETICOUEVO HE
Aolpwén amo HIV

* aoBeveig mou £AaBav Beparneia pe avdAoya TOUPVGV 1} GAAN
KUTTApOTOEIKN Beparmela

* mpoxwpnpéva otadia vocou

* moAAamA£g xopnyAoELC rituximab
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MNaBoyevela

AYVWOTOC HNXAVICHOC

apeon toflkotnta Bewpeital amibavn

Grant C, Wilson WH, Dunleavy K. Neutropenia associated with
rituximab therapy. Curr Opin Hematol. 2011;18:49-54.

Cattaneo C, Spedini P, Casari S, et al. Delayed-onset peripheral
blood cytopenia after rituximab: frequency and risk factor
assessment in a consecutive series of 77 treatments. Leuk
Lymphoma. 2006;47:1013-7.

OE OPIOUEVEG TTEPLTITWOELG EXEL TAPATNPNOEL
avacTtoAn TNG wplpavong tng HUEALKNG
OEIPAC

Tesfa D, Ajeganova S, Hagglund H, et al. Late-onset neutropenia
following rituximab therapy in rheumatic diseases: association with
B lymphocyte depletion and infections. Arthritis Rheum.
2011;63:2209-14.
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otnv maboyevela Tng VOoOOU paivetal va
gUTTAEKOVTAL TTOAUpPOP@Iopol Tou FcgammaRIIIA

LON avanmtucosTal CUXVOTEPA O acOEVEIC PE TOV
ToAupop®lopo VV o€ oxeon pe aoBeveig pye VF
kKat FF moAupop@lopo

Li SC, Chen YC, Evens AM, et al. Rituximab-induced late-onset neutropenia in newly
diagnosed B-cell lymphoma correlates with Fc receptor FcyRllla 158(V/F) polymorphism. Am
J Hematol. 2010;85:810-2.

Weng WK, Negrin RS, Lavori P, Horning SJ. Immunoglobulin G Fc receptor FcgammaRlila 158
V/F polymorphism correlates with rituximab-induced neutropenia after autologous
transplantation in patients with non-Hodgkin's lymphoma. J Clin Oncol. 2010;28:279-84.

Keane C, Nourse JP, Crooks P, et al. Homozygous FCGR3A-158V alleles predispose to late
onset neutropenia after CHOP-R for Diffuse Large B-cell Lymphoma. Intern Med J.
2012;42:1113-9.
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* 01 FcgammaRlll eivat umrodoxeig
HE XAPNARN CUYYEVELA TTIPOG TIG
IgG mou avayvwpidouv Katd tnv
AavOGOAOYLKI AmoKplon.

* Ot TOAUPOPPIGHOL OTIG BEoelg
48 kat 158 Twv UTTOOOXEWV
FcyRIIIA éxouv avagepBei va
emnpealouyv tn dEcPeUON TNG
lgG1kat tng ADCC.

* 0L moAupop@Lopoi otn 6éon 158
oényouv OTNV €KAo glte
BaAivng (V) eite
@awvuAaAavivng (F), n mpwtn ek
TwV OTolwY GUVAEETal He
auénpevn kabapon twv B
AEHPOKUTTAPWY TOU
TEPLPEPLKOU ALUATOG KAl
amavtnon oto rituximab.

@ Antibody-dependent cell cytotoxicity by natural killer cells

B lymphocyte
Rituximab
\cozo J
\ \

Fe 5
receptor

Antibody-
dependant
cell
cytotoxicity

cell

Binding of Rituximab to CD20 on B lymphocytes opsonises the cells. Rituximab is an 1gG class antibody which has a Fc portion
detectable by Fc receptors on natural killer cells. Recognition ongG opsonised cells by natural killer cells induces degranulation
and lysis of the cell by antibody-dependent cell cytotoxicity (Al

s

immunopaedia.org
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AVTIHETWTTION AIUATOAOYIKNG
TOEIKOTNTAC

* v ’
NALKLO * ouvvoonpotnta

TTPONYOUHEVN YEVIKN

*pUNo f
aiparog

*YEVIKN Katdotaon

*

mponyoupevn XMO n A/©

*Blatpopn * 0inbnon MO

*

YEVETIKOl TTOAUHOPYLOHOL

86 24/5/2017



' D
Table 2. Factors Associated With High Risk for Chemotherapy-Induced Myelotoxicity

Host-related factors Disease- and treatment-related factors
Age > 65 yr High tumor burden/extensive disease
Female gender History of chemotherapy or radiation
ECOGPS > 1 Preexisting cytopenias
Malnutrition Bone marrow involvement with tumor
Immunosuppression Type of chemotherapy
Comorbidities: COPD, diabetes, renal impairment, Dose intensity of chemotherapy

liver disease Elevated lactate dehydrogenase level
Open wounds or recent surgery Hypoalbuminemia
Active infection or preexisting fungal infections Hyperbilirubinemia, hematologic malignancy,
Drug-drug interactions hospitalization

Note. ECOG = Eastern Cooperative Oncology Group; PS = performance status; COPD = chronic ob-
structive pulmonary disease. Information from Scripture & Figg (2006), Daniel & Crawford (2006),
Aapro et al. (2011), and Schwenkglenks et al. (2011).

Kurtin S. Myeloid toxicity of cancer treatment. J Adv
Pract Oncol. 2012;3:209-24.
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AVTIUETWTIION AIUATOAOYIKNG
toéikotntac (1)

avaAoya pe to €idog:

*petayyioelg epubpwv *avtiBloTika
*EPO *petayyioelg PLTs
*G-CSF

NCCN Clinical Practice Guidelines in Oncology (NCCN Guideilnes ®)
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AvTiuETWOTTION OSUTEPOTIABWY
HUEALKWY VEOTTAQOUATWY

* KAWVIKA TapakoAouBnon * QVTIPETWTION TWV
AOLHWEEWY
* YUXOKOWVWVIKNA N ,
uTTooTNPLEN amoocidnpwon
% ’ ’ ,
oUXyn €KTIUNGON TNG * alakutidivn,
molotntag cwng VIESITAWTTIVN

% ’
Elgtoayylcslg MXE kat PLTs, * GANOYEVI) HETAUGOXEUON

MAAK
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Euxaplotw moAU yla tnv mpocoxn oag!

90



