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Mukpn Lotoplkn ovadpoun

*To 1845, o moBoloyoavatopoc John Hughes Bennett
nepleypade pa “Case of Hypertrophy of the Spleen and Liver in which
Death Took Place from Suppuration of the Blood”. O aoBeviC
napovciale po pado otnv aplotepn MAEUPA TNC KOLALAC TOU
ETL 8 pAvec mplv to BAvatd tou Kat n vekpoyia avedelte
Hodtk) SLoykwon Amatog, onmAnvoc Kot Aspdadevwv  evw n
g€€taon Tov alpaTag Tou armokAaAu P e tnv UTtapén:

«TPOAYUATIKOU TUOU, TTIOU Eival OXNUOATIOUEVO O OAO TO
OYYELOKO oUCTNUQ, aVeEXPTNTO ATTO OTTOLXONTTOTE TOTTLKI) TTUWON
oUAAOYN Qo TNV Omoia UTTOPEL VA TIDOEPXOTAV.

* E&L eBoopadec apyotepa o Rudolph Virchow rmepléypale tn
VOOO HLoG acBevolc ou KatéAnée e Evav TEPAOTLO OTIARVA, 6
LUAVEC UETA TNV TIPWTN TNC EMiokeyn oTo yLOTPO TNGC. 2TO ailpa
NG N avaAoyiol TwWV «aYPWUXTIOTWV TPOC TA  XPWUNTIOUEVQL
CWUATIOL TAV QVECTPOUUEVN.

* Evw o0 Bennet vouloe otL o acbeviic tou eixe Aoipwén, o
Vichow vunomteuOnke ottt n aodeviC TOU ENMACXE QO
«VEOTMTAQIOLLOTIKY) VOOO» TTOU YpHyopa OoVOUOoe weisses blut =
AguKo aiua




O Ernst Neumann ftav o pwTtog Tou
OVOlYVWPLOE TOV KEVIPLKO POAO TOU MUEAOU TWV
ootwv otn Asvyatpia (1870) kot avayvwplos Vo
TUTouc 51NBNONC TOu LUEAOU TWV OCTWV OO TN
Asuyxalpia

1. tnv mvwédn vnepridaoia’ mouv yapaktnpllotav
QIO UTTEPKOKKLWUEVO KUTTOPO KOl

2. tn Agu@ikn unepriAaoia’ orrou ta KUTTOPA EiYOV
ouoLloyeVN tupnva Kat oxedov kaedoAou
npwtontAaoua (Neumann, 1878).

2ta xpovia ou akoAovBOnoayv, Eylve meplypadn
Kol AAAWV VOONUATWV UE UTtEPTIALGLA TNG
MUEALKNG OELPAcC (epuBpokuTTapwon,
nueloivwon, BpopBokuttdpwaon) KaL N mPwTn
npoonadeLla taflvopnong EYLVe armo tov
Dameshek (1951) nepiypadel tnv Ld€a Twv
William Dameshek XPOVLWV LUEAOUTIEPTIAQOTIKWY GUVOPOUWV
(XMN).




Xpovia puehoimeprhaotika cuvdpoua
Oplopog —Taévounon

Ta puehoimepmAaoTkA cUVOpopa Elval Lo ETEPOYEVHC OpMAda VOONUATWY TTOU
Xxopoktnpilovtol amo TNV UMIEPTIOLPAY WY KUTTAPWYV TOU QLLLOTOC Ao Ta
TIPOYOVLKA TpOSpopa KUTTOPA.

O Dr. William Dameshek 1951 , taéwvounoe tic:
»aAn0n noAuvkuttapoupia (AM)

»16lonadn Opoppokuttapatpuia (10)
»16lonadn pueloivwon (IM)

»xXpovia puedoyevi Asvyoupia (XMA)

WC¢ Xpovia LUeAOUTIEPTTAQCTIKA cUVOpopa AOYW TNE KALWVIKO-TIO.OOAOYOVATOLKNG
opoloTNTAC HETAEL TOUG.



MKpn LOTOPLKN avVadPOouN

= To 1960, o Peter Nowell pe tov David Hungerford
avakdAvupav otn Oadeddela eva «adlUoa HKPO
XPWHOOWHOL TIOU €OLalE HE TO Xpwpoowpa Y og duo
avipec oobeveic pe XMA» KoL OTn  OUVEXELD

nepleypapav TN CUOTNUOTIK  Topoucia ToU
QVWUOAOU 0lUTOU XPWHLOCWHOTOG O ETTTA AAAEC TUTTLKEC
nieputtwoelc XMA.

= v Npwm Aebviy Aldiokedn yLot v OVOHOTOAOYIOL TV
XPwHoowpdrmwv 1o 1960 oto Denver twv HIMA, To ovwpoAo
Xewpoowpa o XMA ovopdotnke @adéAdeia (Ph),
QIO TNV TIOAN OTNV omoia avakoAUPONKe.

= o 1972, n Janet Rowley emBePaiwoe tnv Umapén Ttou
xpwpoowpoato¢ Dadéddela kat amokdAupe N
oUOTOoN TOU, WG TO ATtoTEAEOA olpoBaiag petdBsonc

t(9;22) METoEL Twv Xpwoowomwv9 kat 22 t(9;22)(q34;q11).




loTopIKO KOTAVONOTS TNG TTABOYEVEIOG TS VOOOU

T01982 yapTtoypaPribnke To avBpwtTivo oudAoyo Tou v-abl (ABL) kai
KaTadeixBnke N cUUPETOXN TOU OTNV avTiueTaBeon t(9;22)(q34;q11)
101984 TauTtoTtToINBNKE TO ONUEIO BPAUOCTS OTO XPWHOCWIN 22 O€E JIa
TTEPIOXI) TTOU ovouAoTnKe ‘breakpoint cluster region (bcr)

101985 artrodeixonke o011 N TrTaBoAoyikr) Trpwreivi) ABLotn XMAEXE
augnuévn dPACTNPIGTNTA TUPOTIVIKIG KIVAOTG

T01987-1988 atmodeixOnke N oykoyévog 1d16TnTa TNG p210BCRABL g
MUEAO TWV OCTWV TTOVTIKWY KAl OE KUTTAPIKEG OEIPEG.

101989-1990 10 X1paIPIKO Yyovidio BCRABLATTOOEIXBNKE OTI TIPOKOAEI
AEP@WMA KOI OEEION ASUXAIMIO OE TTOVTIKIOL.

101990 empoAuvon aipoTroINTIKWY stem cells pe To XIuaipiko yovidio
BCRABL e Tn BonBeia peTpoiwv £D€ICE OTITTIPOKOAEI VOOO
TTpocopoialouca ot XMA o€ TTovTiKIa.

‘Eto11o X1paipiko yovidio BCRABL kaBiepwBnke wgn METAAAAEN TTou
TTPoKaAEi TNV epgpaviaon XMA.



H avriperd0con t(9;22)(q34;q911) omv XMA

Changed chromosome 9

Normal
chromosome 9 Chromosomes break
Changed
chromosome 22
Normal (Philadelphia
chromosome 22 chromosome)




Bcr-abl petaypada

Normal Chromosome 9 Translocation (9;22) * minor-bcr [m-bcr] — p190BCR/ABL — AL

Nl Chioiiostais 22 Philadelphia Chromosome

» Major-bcr [M-bcr] — p2108SR/ABL — Ph + CML
* micro-bcr [p-ber] - p230BCR/ABL. mild form of ph + CNL
4= BCR :_ 210
- 220112 = ABl. | !
(BCR) - Tyrosine Kinase actvity - ON

BCR-ABL oncogene *-—' Activates Ras Pathway ~ — Uncontrolled CellDivision

e

9934.1

- (ABL)

™ Activates PI3K Pathway

Philadelphia Chromosome (ph)
BCR-ABL



Bcr-Abl Signal Transduction Pathways

\
JAK/STATs

BCL-2 MYC GRB2 CRKL——CBL(p120°B-) — Actin

inhibition of | Achosion)
apoptosis upregulation of

RAS -
J Paxillin (Adhesion) Pi-3 kinase

Ber-Abl

RAF-VEK-MAPK cascade

regulates cell cycle progression and
differentiation

Adapted from Pastemak Get al. J Cancer Res Clin Oncol. 1998;124:643-660.



XPONIA MYENOTENH2 AEYXAIMIA

H e&Aén g Moplakng Bloloyiag
enetpePe v €€elpeon ™MEC  TPWT
OTOXEUMEVNC Oepareioc mov AANage pulka
N puokn €€EAEN NG VOOOUKaL EBECE TLC
NMPOUMOBEDEIC YIoL TNV €UPED VEWV
dappaxwv ou aroPAEouv OxL TAEOV OTN
HoKpd Udeon oAAGL TV iotor Tou KakorBoug
owTtoU QLOTOAOYKOU VOOT)LOTOC.

N

ATP\ > BCR-ABL




1"S yeviag avaotoAgac tnc ber-abl kivaonc

* Imatinib (GLIVEC)

| - THERE IS NEW AMMUNITION
R | |\ THE WAR AGAINST

é \
) BCR-ABL > ~_ BCR-ABL
= inib  /Substrate
\ \ﬂ\.\ ) { “h\ o i .

THESE ARE THE BULLETS.

y -— Revolutionary new pills like GLIVEC

combat cancer by targeting only the

diseased cells. Is this the breakthrough =
< we've been waiting for? L




Xt N :

MughoUTEPTTAQCTIKO VEOTIAOIGIOL -15% ONWV TWV

AsuyayULwV

1-2 véeg neputtwoels/ 100.000 mAnBuopol stoiwc

Méon nAwio exkdiwonc45-55 €tn, /2 :1.3-1,5/1

H erirtiwon awéavet pe v nAwia (12-30% >60 £t.)

Mpokasital ortd GUYKEKPYIEVN Kall aatocoupnvioévn BAABN oto
OPXEYOVO TTOAUSUVOLIO OLLLOTTOLNTIKO KUTTOPO

H avtyuetdBson t(9;22) dnpuovpyei to Phypwpdowpo ko to
bcr/abl uBpWWKA Yovidilo =>TUPOCIVIKI) KIVALoT)

v PUOIKN) TIopEioL NG vooou dtakpivovton 3 pAcELC:
Xpowa ¢paon (CML- CP)
Erurouvopievn (CMIL- AP)
BAaotkn kpion (QVIL -BP)




Xpowadaon

Acuprtewpiormxr) /- Ayol cupITiiponTL
UTIEPUETOBOMOHOU

Nevkokuttapwon) (15-300.000) ot nepidpepwo atipo
Oudetepodlia e Trapoucior v HopdwV ™G
HUENKIG OEWAG

+ Aol Bacsodphia

OpopBokuttipuwon ot 40-60%

BAoioTa KUTTOPOL <5% TV ASUKIWV

Yrepkuttopikog LUehog (BAaoawd kuttapa <5%, unepraoio
O\UWV TWV CEPUIV)

‘Hruou} kotBGAou avayion

2rAnvopeyoiol

Xpwpoowpo Ph(+): 95% Ber/abl (+):

100% (€€ opioov)
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Eruoguvopievn agn

BAdoteg 10-19% (oto aipa r; oto pUeAO)
napoucia 220% BacedPlAwv oTo alipa

EUUEVOUOA AEUKOKUTTAPWON I avénon
AgukoKkuTTApWV>10x109/L

avéavopevn ontAnvopeyalio mapd tn
Bepareia,

gMHEVouoa BpopBokuttdpwon >1000x109/L
riou Sev eAEyxetal ano tn Bepareia,

Eppévouvoa OpopBonevia <100x109/L
aveEéApTNTN Ao tn Beparmeia, KUTTAPOYEVETLKN
e€eALEN, petaAdagelg touv ber/abl kat
EMUMPOCOETEC KAPUOTUTILKECG AVWHOALEG
KAwikn elkova

* [lupetog

 Edbpwocelc

* AnwAela Bapoug

e AvOekTlk} ommAnvopeyoAia

* Ootka aAyn



= .

levid  ouprmwporo  (TUPETOC,
epdpwoel, omwAsir  Papoug,
ooTwa dyn)

Nepdoadevonadeia

E¢WHUENKN EMEKTOION TNC VOCOU
(Awpwporta)

BAGoteg 220% oto olijpol i} otov HUEAO

ABpoioelc BAaoTwv otov HUEAO




Disease Progression of CML

Median duration without Treatment*
Blasts**

Symptoms***

Myeloid compartment
expansion

five to six years*
10-15%**

Asymptomatic***

New cytogenic abnormalities

six to nine months*

16-30%**
Fatigue, Tiredness,
Splenomegaly***

BLAST CRISIS

S 0%

Increased genomic instability

three to six months*

> 30%**
Increases blasts cells in
marrow and blood;
Extramedullary Disease***




Disease progression in CML

Myeloid
blast

C’ltnf':v|_?0 )

Continued BCR-ABL activity

CML blast crisis

BCR-ABL Chronic phase
wee L4 "0

Reactive oxygen species

DNA damage,
impaired DNA Lymphoid
repair, additional blast

chromosomal crisis(30%)
abnormalities



bcr-abl mutations

P-loop C-helix SH3 Contact
I 1 I 1 1
c-ABL MEHELGGGOYGEVYEGVWKKYSLTVAVKTLKEEODTMEVEEFLKEAAVMKEIKHPHNLYQLLGYVCTREPPFYIITEFMTY
-Add g-at 1116 [No.1) MKHKLGGGPVRGGVRGRVEEIQPDGGREDLEGGHHGGGRVLERSCSHERDQTP=
Del g-at 1116 (No.3) MKHEKLGGASTGRCTRACGRNTA =

-Add ggea-1270 (No.1) MKHKLGGGOYGEVYEGVWKKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVALLGRGLHPGAPVLYHH =

(K247 stop, No.1)
{E281/stop, No.2)

:I“ ':E'““ SH2 contact A-loop

MKHK=
MKHEKLGGGOQYGEVYEGVWEKKYSLTVAVKTLKEDTMEVE=

K204 N331S

V338E

5265CIG
L266P
V268A/M

Known —»
mutations

K245E/M/R
K247E/R/stop
G254E/R
V256AIM

New
mutations

E281G/stop
E282G
L2845V

Q300R
L301P

1293T
H295R
P296S/T
V299AIM
R307Q/W

E316G

E352K

1313T
13147
M318v

1360T

M38BT/V

K400E/R
K404T




ALOYVWOTIKN TYPOCEYWION TOU 0loBEVOUC

|0T0le6, ¢U0'lKr'] Egétaan D IAG N OS Is Quantitative reverse transcriptase

—_ — polymerase chain reaction (RT-PCR}

Extipnon peyeBoug ortAnvoc (pe
UTtEPIXOUC)

Mopdoloyia nepidpepkov
olporog

Avoppodnon Luelou Kat
ooteopueAKN Bloia

Blood smear

KUTapOVEVETlKr'] anAUO'n Ber-Abl rearrangement
(kAaroown ko ASH)

Moptakn otvaAuon oAwkoU RNA
kuttapwv (PCR ywa ber-abl)



Aiayvwon XMA: KUTTOPOYEVETIKN-UOPIOKN

KAOLlGOWN KUTTOOYEVETIKN:
-: Xpovoapa, evaisOnaia 5 %, povo o X \l{ H )( ‘ﬁ
HETAPATELC &
-(~>mponyeitan kuttapokaAMEpYELaL N ortoiot ﬂ ! i H 1‘ ﬁ ‘

Sev eivou ravra Suvartn)) W l!‘ H * e 1
+: EAEYXEL TOWTOXPOVA TNV UTtopén TIOAWV .

e Y-
OVWOALWV - -

ASH ($Bopifwv uBpdLojag)

+: ypryopn, evoucOnoia 1%, dev xperaletan
Slalpeon Tov KUTTApPou =
-: EAEYXEL TV UTaPEN LOVO LG OVWHOALOLG i f::'.i'.'.if_'_'_'_'_f’ ABL (chr 22)
PCR(popLokag ENeyxoc)
+: yprivyopn, uynAn evauoOnoia,

Sev xperaleton Soipecn Tou KUTTAPOU
-1 ENEYXEL TV UTOPEN LOVO JLOG OVWLOALOLG

_ BCR (chr9)




O¢pancio Tng XMA/ Iotopikd otoryeia

YOEXH
Ospaneia Awpat.  Kuttapoy. Moplakn
1930 - aktwvoBoAia otANnvVoGg +/-
1953 - BouoouAdavn, 70% oxt oxt
vépoéuoupia
1983 - lvtepdepovn 70% 10% <5%
1985 - MeyaOepaneio & ASCT 99% 75% <30%
1990 — AAAO-SCT Ovnou: 20-55% 50-72%

1998 - MoplaKEG Oepameiec 96% 82% 54%

Taon

oXL

<5%

<10%

227??




Survival probability

BeAtiwon ermPlwonc Le Ta vea pappaka

1.0
0.9 ]
0.8
0.7
0.6-
0.5
0.4
0.3
0.2

0.1

0.0 A

n =3682
(CML IV)

Imatinib, 2002 — 2012 (CML IV)
5-year survival 90%
10-year survival 85%

(CML 1lIA)
IFN or 5CT, 1997 — 2003
(CML 1lIA) 5-year survival 71%
10-year survival 61%

(CML 1)

IFN or SCT, 1995 — 2001 (CML 111)
5-year survival 63%
10-year survival 48%

IFN, * HU, 1986 — 1994
(CML L, I) 5-year survival 53%
10-year survival 27%

Hydroxyurea, 1983 — 1994, 5 yr surv. 44%, 10 yr surv. 18%

Busulfan, 1983 — 1994, 5-year survival 38%, 10-year survival 11%

|||||

|||||

Years after diagnosis



NEOTEPOI ANAZTOAEIZ TYPOZINIKHZ
KINAZHZ (TKI-Tyrosine Kinase Inhibitor)

DASATINIB (SPRYCEL)
NILOTINIB (TASIGNA) TKI 2"yeviag

BOSUTINB  (BOSULIF)

PONATINIB (IAUSIG) TKI 3nSyeviaC




Response Definitions, methods

Hematologic Complete blood count
Complete hematologic response Leucocytes <10 x 10%/L
Basophils <5%

Mo myelocytes, promyelocytes, blasts
Platelets <450 x 10%/L
Spleen not palpable
Cytogenetic Standard cytogenetic examination
Fluorescence in situ hybridization [FISH)—defined only for CCyR

Complete cytogenetic response [CCyR] No Ph chromosome revealed [Ph* 0%] in =20 evaluable metaphases or =1/200
nuclei with fusion signal by FISH

Partial cytogenetic response Ph chromosome in 1-35% of metaphases [Ph* 1-35%]

Minor cytogenetic response Ph chromosome in 36-65% of metaphases [Ph* 36-65%]

Minimal cytogenetic response Ph chromosome in 646-95% of metaphases [Ph* 66-95%)

Molecular Quantitative RQ PCR [real-time PCR): BCR-ABL/ABL % international scale (IS)
Molecular response MR2 BCR-ABL = 1% |S—equivalent to CCyR

Major molecular response (MMR or MR3]  BCR-ABL=0.1% IS

Deep molecular response MR 4.0 BCR-ABL=0.01 and >0.0032% IS or undetectable with ABL copy
number =10,000
MR4&S5 BCR-ABL=10.0032% and >0.001% IS or undetectable with ABL copy
number =32,000
MR 5.0 BCR-ABL =0.001% IS or undetectable with ABL copy number =100,000

PCR, polymerase chain reaction.



Figure 1. Levels of molecular
response in CML. MCyR, major
cytogenetic response; MR,
molecular response.

Log
B e | reduction in | Reduction in BCR-ABL1
BCR-ABL1
100
10 1 1:10 > Approximates
MCyR
; Approximates
1 2 [1:100 > COyR
3 [1:1,000 > MMR
0.01 4  [1:10,000 > / MR* \
00032 [ 45 [1:32,000 MR?*5 A
Deep
0.001 5 1:100,000 > MR® molecular
response
0.0001 6 11,000,000 MR8 (with currently available technology,
this level of response cannot be assessed)
Level of response
© 2013 American Association for Cancer Research
CCR Reviews AR




Response Milestones

BCR-ABL1(IS) 3 Months
> 10%" YELLOW
= 1%-10%

= 0.1%-1%

<0.1%

6 Months

Clinical considerations

12 Months = 12 Months

YELLOW

Second-line and subsequent
treatment options

Evaluate patient
drug interactions

Mutational analysis

compliance and

Switch to alternate TKI
and evaluate for HCT

YELLOW

Evaluale patient
drug interactions

Mutational analysis

-

compliance and

Swiltch to alternate TKI

or continue same TEI®

or dose escalation of imatinib (to a
maximum of 800 mg) and evaluate
for HCT

Monitor response and side effects .

Continue same TEKI?




Treatment-Free Remission: the New Goal in CML Therapy

Eligible to attempt TFR

Attempt TFR

Achieve TFR

TKI treatment
* |[matinib

* Dasatinib

* Nilotinib

* Chronic-phase CML

* Sokal score non-high

* TKI therapy for 23 y

* Quantifiable BCR-ABL1 transcript
* DMR (MR4; BCR-ABL1 <0.01%)

* DMR 22y

* Institutional criteria

* Qol aspects
* Patient preference
* Economic drivers

* Maintenantce of molecular
response off-treatment



Av arnotuyouv ot TKI Tt yivetaw;

FIGURE. DEPICTION OF THE MYRISTOYL POCKET OF THE BCR-ABL1 ONCOPROTEIN®

ATP-binding site targeted
by standard-of-care agents

BCR

Assembled inactive
conformation ABL1

e Asciminib mpwtoc¢ avaotoA£ac
Nn¢ Ber-abl mou 6ev
NPOCOEVETAL OTO EVEPYO

14 14 14
KEVTPO QAANQ VOLOTEAAEL TO
/4 4
EVZU uo 0 U V6 E O I_lEVO q ¢ Resistant/intolerant patients with CML-CP often experience poor outcomes and inadequate efficacy and/or safety
with approved therapies
4 . A:'.?iminib :flemonstrated superior efficacy vs bosutinib and favorable safety and tolerability in patients with
aANooTEPLKAL

resistance/intolerance to 22 prior TKls and has potential to transform the CML treatment landscape via STAMP inhibition

ABL1 <

\_ A Myristoyl pocket
Adapted from Manlet et al. [2020]

A Phase 3, Open-Label, Randomized Study of Asciminib, a STAMP Inhibitor, vs Bosutinib in CML
After >2 Prior TKIs (ASCEMBL)

Asciminib MOA

* AOKLpPAOTNKE O€ aoBeveLlg ou -
d&ev avtamokpivovtayv o€

TOUAQXLOTOV 2 aVOOTOAELC Kall

Study design

Key study criteria

« Adults with CML-CP, previously
treated with 22 TKis

* Failure (lack of efficacy) or intolerance
of the most recent TKI

* Patients with intolerance of the most
recent TKI must have BCR-ABL1*®
>0.1% at screening

* No T315! or V299L mutations

Asciminib 40 mg
twice daily
Bosutinib 500 mg
once daily*

kinase activity via allosteric binding

Myristoyl packet

I 4 14
8 LXE KaA n aT[ OTEAE 0 uaTLKOT nra Primary endpoint: MMR rate at week 24 AE summary
’ ’ I St 100: T W Asciminib (N = 156)"
Kol KAAO TtpopiA aoPpaleLag . e 1B s o170
MCyR status at 1
baseline (95% CI, = 4o
2.19-22.30; g |
2-sided P = .029) =
E 404
| 37.8
0 : mlm i
o s e e
A]:c:rv:ﬁb B\:‘s;tinib ’ Al AEs j«Es Ieadlr_xg to dus(_e f_\Es Iea!dmg_lo

21, second line; ABLY, Abelsan tyrosine kinzse 1; AE, adverse event; ATP, sdenosine triphosphate; BCR, breakpoint cluster region; CML, chronic myeloid leckemis; ic phase; ELN, European LeukemiaNet;
1S, ln\emanom\ Scale; MCyR, major C\KOQEHEHC response; MMR, major molecular response; MOA, machanism DIMIIOn R, rar\dam za\ ion; $H, Src homology; STAMP, Saec\F:ally Targe ing the ABL Nwslovl Pocket;
tyrosi ibitor.

T, tyrosine
*In ASCEMBL, nts meeting lack of atficacy criteria (based on 2013 ELN recomy s for 2L therapy), regardiess of traatme t discontinue study treatment. Pa

asting lack of
ifcocy citars ware alowed o siteh t auinirds, Dot colloced sor the swtch from BoAinG to 31 illos ansyzed soparataly. 1 of 157 paents developed ertoponis aer on onsauton s wo ot wested
per investigator's decision.




CML clinical case 1

Awayvwon 10/12/2014

Avépac nAwkiog 49 stwv
AOYW aoBnpatoc
KOTtwon¢ UTtoBANOnke o€
EPYOOTNPLAKO EAEYXO Kall
SdlamiotwOnke
AEUKOKUTTAPWON,
avatpio Ko
omtAnvopeyaAia
TMOPATEUONKE ATO TO
Noookopeio Atyiou

Kiavunj: TEII EITIEITONTA Natpavopo: MIATIAAHEZ Hiakia: 49 ypovav
AJA: 2134 Diko: Avipus
Hp. Eykprong: 10/12/2014 14:33
AT MOATIL AT PAMMA
MNAPAMETPOE AINNOTEAEEMA T AMOAYTOE
WBC Asvkd aipos@aipun 539,55 K/ul 4.0-11
NEUT Oudetepopria 72,80 Y 50-70 392,91 *1000
LYMPH  Aspgoxittapa 5,20 Yo 20-40 27,79 *1000
MONO MovokiTrapa 4,20 Y 0-8 22,44 *1000
EOS Hoowopiha 3.30 Y 0-6 18,06 *1000
BASO Baoeogula 14,50 Yo 0-1 78,35 *1000
MXD Muktd Y *1000
RBC Epuvlpia Awpocpaipa 2,39 M/ul 42-6.2
HGB Awpoapupivy 7.30 g/dL 11.8-17.0
HCT Awpotokpitng 20,80 Yo 36.0 - 52,0
MCV Méoog oyrog RBC 87,00 tL 79.0 - 98,0
MCH Méan repiextik. Hb 30,50 pg 26,0 - 32,0
MCHC Méan mukvotnta Hb 35,10 g/dl 31.4-38.5
RDW-CV  Etpoc katav.RBC 22,70 Yo
RDW-SD  Ovyxog katavourc RBC 64 L. 9.0-17.0
PLT Awonetaiie 329,00 K/ul 150 - 400
PDW Ovkog katavouns PLT fL
MPV Méoog oykog PLT 10,7 fL 9,0-13.0
PCT AloneTaloRpITIS 0
MIKPOXKOIIKEY KAL AAAEY EKTIMHEEILE
MOPOOAOITA EPYBPON AEYKOKYTTAPIKOX TYIIOXE
Y mogypeoptic Bhaotoxittapd T.K.E O.T.:
Mukpokutripmaon IMpopveiokiTrapo T

AVSORUTTAPEST
Muakpoxuttapaan
Howkihokertapaar)
EroponuTtipusT)
Bagedgiin atiln
Hohwypoperopiio

Epapoxvrtdpaan

Merapeioxitropa
Muchoxhitapa
Pafidomipnva

Ay Aepgoxirrapa
Epmipriva Epubipd

Ammna



CML clinical case 1

e EAe0UOEPO ATOULKO LOTOPLKO

e AAKOOA: TIEPLOTACLOKNA
KOTavaAwaon

e Karnviopa: (-)

* Aepdadevec apniadntot

* Hrap: PnAadpntod 4 ek KATw
Qo To MAEUPLKO TOEO

 JrtAnvac: YnAadntog 10 ek
KATW OO TO TTAEUPLKO TOEO
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CML clinical case 1

.”-.NL\'NEY?.IH l'Zi'I'HK'E'Il'l'.{I'.N XPOIMOLZOMATIKON ANCGMAAION
(KAPYOTYIIOY HIcpr BEPIKOY AIMA T0x) Ma-02

ONOM/MO ALBENOYE:
XPIIA VENNGLHZ: 1964

K.A:

ETAOX BIOA. ARI'MATOR:
AITIA TTAPAROMITITL;
HM/NIA ATTPHI: | 122014

HM. QAOKAHPOEHE ANAAYLHE;
MEQOAOE ANAAYEHT:

1968/14
HEPIDEPIKO ATMA
AMA

HININIA HAVALARNE: 1211202014
29/1212014

Zuwvomotyen gpopecwpbrov GTG

MEGOAOY KAI ATIOTEAEEMATA: A6 10 Seiypo TEQUPEPIKOD dipatos wov
aepsRypln apayparenod ke airporaldadprasg 24, 48 ka 72 wphv. Metd m
porvipoTolnen Tov Yurtdpnv o stolusio ypoposnuaTkay TAPUGKEVITPATHYV
Bpétinxay cprerés petoghoac. Avoddfnkev 25 prrapbaec mov napovcincav
wapuoturo 46, X Y.der{9inv(9)i(%:;22)(q34;911.2),der(22)1(9;22)(q34;q11.2).

LYMITEPAZMA: Ao TV KUTTOPOTEVETIK PEAET TOV KUTIGP®Y TOL TEPLPEPIKOD
u_‘i.;uwg APOEKVYE KUPLOTUILOS TUL ;z_upmc’m’piﬂaul UJ"Lé mv ,uuolﬁﬂia petdfeom
$9:22)(g34:q11.2), wpoldy g onoiug u.'uoré;_:..u w0 ;g)u{;wcmuu Ph. N ) )
To ypopdcapa 9 10 ool PETEEL 0T ,u;*.'u-(il,crn 19:22) élur. vmmn .';apuavrpl:":r!
fI'.lLLt)“f}}I/E;h‘i. H  wepikay Lpii\'l] UVaGTpogtp  Tou f;_!'_m);wum}rumg anotersel
GUGOAO LG Y VOPLOILE TTULUROPPIGHOY (00 GUUTUNKOU KEPUOTUR
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CML clinical case 1

et TEaTE

Ovona Actevoss: (NN Aliive 15/12/2014

Alryvaron: XMA mpatod Wyveoon

Eidog d&fyparoc: Aipa

Hpepopnvia Miyewng: 12/12/2014

HNoparépnay latpoc / Nocokopsio: B.Aapmporotrov / [N Hatpav

A“"%";{"’;I egéraon: Mowrik PCR yin my avigvevon tov peraypdoov BCR/ABL, (P210, P190
Kzt

Melodoloyie oviyvsuens Tov peraypipon BC

* Amopbvwon RNA ané 10ce nteppepicot afuazoc oe EDTA (Total RNA Blood Purification
kit, INVITROGEN)
Exripnon nowdmrag/zocémrug RNA (Agilent 2100 Bioanalyzer)
Avdotpogn petaypupn 1 pg RNA mpoc cDNA
Exteheon PCR aviibpoong, pe xutéhiniovg exkivntic, yia Tov TOAAGTMOWOUG TOV
ufpwikon yowdiov BCR/ABL (P210, P190, P230)

o O ovvdvaopds 1OV EKKWIITAY Eival 0 TPOTAVEHEVOS urtd v supanaixi pehém BIOMED-1
(JJM van Dongen ct al Leukemia 2003; 17: 2318-2357)

e  Hisxrpopdpnan PCR apoidviwy oe yékn ayapoling 2 %

AIOTEAEEMA

Lo defypa mpog avilvan avevpéBnke BCR/ABL psréypago.
Aetypa OETIKO yie BCR/ABL (P210, perdypugpo b2a2).

i Aymroloyiog Riokéyos, Emompovikds Tovepydmg
Navemotnpiov Amvév [Navemompiov Afnviv



CML clinical case 1

-

AM 22847150
Kiwuaj: AIMAT. ANOZOKATEETAAMENON Ierpovepe: MIATIAAHE  Hiawia:

291172022

Hpepopmpia: 153

5T ypovav

Hu Eyxcpiomc: 20/11/2022 12:12

AlA: 2130 Sho: PovGpas
ATMOATATPAMMA

OAPAMETPOZ AMMOTEAEIMA &T

WBC Azvkd o osgaipio 7,04 Kul 40-11

NEUT Ovdetepopuio 81,70 Ya 50-70

LYMPH  AeppoxiTrapa 9,63 % 20-40

MONO  Movosirropn 6.18 % 0-8

EOS Haowaguia 1,63 % 0-6

BASO Bogedgiia 0.80 % 0-1

RBC Epubpa Awocoaipua 4.63 Mul  42-62

HGB Awpogoaipivy 13,60 gdl  118-170

HCT Awparokpirng 41,80 % 36.0-32,0

MCV Méoog oyxog RBC 90,30 L 79,0 -98.0

MCH Meéom meprexmc. Ho 29,30 pE 26,0-32.0

MCHC  Méom msvémta Hb 32,50 gidl 31,4383

RDW Edpog xorov RBC 17,70 Yo

PLT Awponerdiia 143,00 Kl  150-400

PDW Oryweog kuavoprs PLT fl

MPV Méoog dywog PLT 718 iL 2.0-13,0

RET# AmcTuoepulporbTIop oo, Ya

RET% AmctuoepubposaiTrapo Kl

PCT Awonstoiiokpig 0,103

MIKPOEKOITKEE K AT AAAFE FKTIMHEFID

MOP$0AOTTA FFYOPON AEYKOKYTTAPIKOX TYTIOE

Yrogpen i CuBerepdptho man. Bhaotoxiropa

MipoKUTIRpETT AuporiTIapo man. Tpauushokitopa

AamorTzipmer MovoxiTrapa man. MeTayuehokiTopa.

MuporuTipeo Hoowdotie man, Muzhowitrapo.

TowahoxTzipa Bogedou.o man, Pofsomipmva.

ZEropmiuroipean sy Aspoowitapa

Bogedgt oTiZn EynEmdp.

Tlehupoucmoguiin Atvmo.

ZompasoTidpiaa)

ATIOAYTOE

5,760
0,678
0433
012

0,056

ILEKE &T.:

*1000
#1000
#1000
#1000
#1000

% BCR/ABL

HMEOPMHNIA

MOPIAKH ANTAMOKPIZH TEAEYTAIAZ METPHIHE
00Xl MMR X
MMR
MR?
MRS5S

Auryvoon: XMA

Eidog deiypatog: Afpa

Huspopnvia eSétaong: 1/9/2022

Hopomépnev latpog / Nosokopeio: ©. Xat{nivyepoddn / IIIN [Matpiv

Aroduevn efétaon: Eleyyoc peturiilenv mg nepoyng TK tou vppdod yovidiov BCR/ABL

Mzbodoloyia eréyyou Hmay Tkl aEsmy oty Kivaon Abl

* Agopdvsn RNA (Invitrogen RNA blood) ko ektipnen rowtntog/ mosotnroag RNA (Agilent 2100 Bioanalyzer)

* Avaatpogn uetaypapt) | pg RNA tpog cDNA

o Ficréhean PCR avridpoong, pe kotdlinhong sxkivntés, yuo tov mollotiociaapd tou vméucon yovidion BCR/ABL

o 2plamo ty mpo PCR ypioyorowivoo yua vy ektédeon 2% PCR y tov todhomieoieapd tou ABL ton ufipidwot
yowvidion BCR/ABL, pe kardhiniovs exxavitéc. (Thomas Emst et al, Haematologica February 2008 93: 186-192)

* Hiskrpogopnen PCR apoioviog o yéhn ayapoing 2%

* Avayvoon aiiniovyiog faoswy tov PCR npoidvrog pe direct sequencing ko amd Tig dvo katev(hivezig kat omon
sivin arapaityto khovoroinen 6z TA mhesudokd gopie km avayvoen mhacmdiov aré tovkipnatov 8
amolKiss

* Zhykpian tov ahdniovygiiy phoeov pe ) yevopd ainhovgia tov yovidion ABL

® Me v teyvikn aot £goupe oviyveven peradhdZeoy oto yovidio ABL mov eprepiégeton oto rofokoyikd vfpidikd
yovido BCR/ABL pe svmictneie 15-20%

* To anotchiopate eEETAOEMY TOU TPUYUUTOTO0UVTOL UE LOPIOKES TEXVIKES epmepiégouy mbuvoTnto oedlpartos <1%

AITIOTEAEYMA

Agv avyvetfnkay maboroykés peradddierg ey seproy abl rov vpdukod yovidion BCR-ABL.



YNEPHQZINO®DIAIKO ZYNAPOMO (HES)



YMNEPHQZINO®IAIKO $YNAPOMO (HES)

Table 1. Criteria and definitions

Hypereosinophilia (HE)

Absolute eosinophil count > 1.5 x 109/1 on at least two occasions
with an interval of = 1 month and/or histologically proven
eosinophilia in tissue defined as:

1. Bone marrow aspiration with = 20% eosinophils and for

2. Histologically proven tissue inhltration and/or

3. Deposition of eosinophil-granule proteins

Hypereosinophilic syndrome (HES)

Hypereosinophilic syndrome is defined as:

1. Existence of hypereosinophilia as defined above and

2. Eosinophil-mediated organ dysfunction and/or damage and
3. No other identifiable etiology for eosinophilia

Note: Adapted from Valent P, Klion AD, Horny HP, et al. Contemporary
consensus proposal on criteria and classification of eosinophilic
disorders and related syndromes. J. Allergy Clin Immunol.
2012;130:007-12.



Hypereosinophilia causes

Infectious Allergic/skin Drugs
Helminths Asthma Beta-lactam antibiotics
Less common: Rhinitis Sulfa-containing antibiotics

D. fragilis

Isospora belli
Toxocariasis
Toxoplasmosis
Leprosy

Chronic tuberculosis
Coccidiomycosis

Eczema/atopic dermatitis
Chronic urticaria

Bullous pemphigoid

Toxic erythema of newborn
Eosinophilic cellulitis

Tetracycline
NSAIDs
Salicylic acid
Carbamazepine
Colchicine
Nitrofurantoin
Dapsone

Myiasis Minocycline

Scarlet fever

HIV

Hematological Rheumatological Miscellaneous

Lymphoma Churg—Strauss syndrome Allergic bronchopulmonary

Myeloid leukemia
Eosinophilic leukemia
Myelodysplastic syndrome
Hypereosinophilic syndrome

Polyarteritis nodosa

Wegener’s granulomatosis

Rheumatoid arthritis

Other connective tissue
diseases

aspergillosis
Sarcoidosis
Addison’s disease
Ulcerative colitis
Heavy metal poisoning
Idiopathic eosinophilic

pneumonia
Irradiation



Hypereosinophilia causes

Primary HE Secondary HE

+  Parasitic (helminths, scabies)
Infection SR o o Lymphocytic * Lymphocyte neoplasus

ABPA. histoplasmosis) +  Aberrant lymphocyie clone
| - Viral (HIV)
+ Faem N
Alopy : iﬁMﬁ Immunodeficiency LRBA deficiency. = WAS
.. Chmenn SCID
.. . Antibictics EGPA
[ N PO e U NEAIDs u i SLE
. . . Medications Antiepileplics Bheumatologic P Eianaryorrs
* Myeloidfstem cell neoplasms DRESS Infammatory arthritis
= Myelodysplastic syndromes ; :
. = Systemic mastocytosis . . * EoE gml ol
» EGID Othe ; -
. BD = Sf:hdnrgml.:mmphntrgsctlw
Sickle cell disease

Clonal expansion : .
\; "
-

Polyelonal expansion



YMNEPHQZINO®IAIKO ZYNAPOMO (HES) —
Awadopikn dtayvwon

el 1aT R A AT
e e 2 <l SOl

| TR ek, ot tam
X L i CH

Ailtia nwowoddtAiac

= AOLUWEELG (MOLPAOLTIKEC, KOKKLOOOMUKWON,
XAapodLa Ka)

= ANAEPYLKEC KATALOTAOELC

= AVOITVEUOTLKEG SLATAPOXEG

= MNaONOELC YOLOTPEVTEPLKOU

= KoAAayovika voorpota

= Kakondn voonpata (Aepdpwpata)

& MueAolnepmMAAOTIKA VOO LoLTOL
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YNEPHQZINOO®IAIKO ZYNAPOMO (HES)

Chronic eosinophilic leukemia

*Eosinophil count of at least 1500/uL

*Peripheral blood blast count of >2% and a bone marrow
blast cell count that is >5% but < 19% of all nucleated
cells

*Criteria for atypical chronic myelogenous leukemia
(CML), chronic myelomonocytic leukemia, and chronic
granulocytic leukemia (BCR-ABL—positive CML) are not
met

*Myeloid cells are demonstrated to be clonal (eg, by
detection of clonal cytogenetic abnormality or by
demonstration of a very skewed expression of X
chromosome genes)

Some of the cytogenetic abnormalities that have been
described in chronic eosinophilic leukemia include t(5:12)
and t(8:13), and molecular genetic abnormalities include
the FIP1L1-PDGFRA fusion gene and ETV6-PDGFRS8.




First S.tEP ﬁ

Second step —————]

Peripheral blood screening
for FIP1LI-PDGFRA
using FISsH or RT-PCR

Mutation

FIP1L1-PDGFRA-

presant

Bone marrow biopsy
with cytogenetics

8pll translocation

P associated
clonal eosinoplilia

POGFRB-rearranged
clonal ecsinophilia

FGFR 1-rearangsd
o

Peripheral blood lymphocyte
phenotyping and TCR

gene rearrangement studies

v

All the above negative

present

Abnommal or clonal

clonal ecsinophilia

CEL-MOS or
other WHO-defined
myeloid neoplasm

“Lymphocytic”™ variant
» ymphocyt

lymphocytes present

>

hypereosinophilia

|diopathic eosinophilia
including HES




HES variants

Clinical Bone marrow Eosinophil expansion driven by Th2
* Hepatomegaly * Fibrosis cytokine-secreting T cells (IL-5)
* Splenomegaly « Left shift maturation Exclusion of T-cell malignancies
Blood * Atypical mast cells (e.g., lymphoma)
* Myeloid precursors (spindle-shaped)
* Anemia/ Cytogenetic
thrombopenia abnormalities
Serum Response to TK
* Increased inhibitors (imatinib)

vitamin B12/tryplase

Features of Clonal eosinophilia T-cell subset with abnormal Gleich's syndrome ‘True' idiopathic/
myeloproliferative due to autonomous phenotype Cyclic angioedema with unexplained
disease without TK activity * CD3CD4* eosinophilia hypereosinophilic
proof of clonality FIP1L1-PDGFRA (most common) T-cell abnormalities syndrome

fusion gene most « CD3'CD4CD8 sometimes detected No evidence for
common « CD3'CD4CDT SLISPECth role of IL-5 M-HES or L-HES
Other chromosomal Clonal TCR gene

rearrangements’ rearrangement?



Hypereosinophilic Syndromes (HES) classification

Eodiusilitls = | Sl/mim'
Persistent cosinophilia and/or endd organ damage
Esclusbon of sevondary caises of momlnophilis

Myeloproliferative HES Lymphocytic Idiopathic HES Chronic Esinophil Leukemia Non
(M-HES) HES (L-HES) (HESy ) otherwise Specified (CEL-NOS)
Clonal expansion of Abpmrrmal clomal Thsssorpen lemage Evidence of chonal e
mysloprolifcrativa discsss iyl T:n;-t-l.l- without featare of Mlhﬂﬂnﬂrﬁﬂm
anidivr with plccybes (T ] iteral
l]rl'h'.'d'H.llE'llrl., qmwh el fym "Lm -I:I.-:‘fl:l:;iﬁ immurophenoty pically sberrant T oells

PDGFRE . ETWVEPOGFR el




Hypereosinophilia symptoms

Neurological: 21%-54% of patients Ocular: -23% of patients

Pulmonary: 44%-49% of patients Cardiac*: 20%-56% of patients

Hepatic: 30% of patients Splenic: 10%-43% of patients

Digestive: 23%-38% of patients Dermatologic: 58%-69% of patients




Hypereosinophilia symptoms

System involved Manifestations

Cardiacl®! Most commonly involved: endomyocardial
fibrosis 1s the commonest cause of death

CNSP Stroke, TTIA

Pulmonary Emboli

Hematological!*®! Easy bruising, vasculitis

GIT Diarrhea, vomiting. nausea.
hepatosplenomegaly

Rheumatological Arthralgia. arthritis. Raynaud's phenomenon

Ocular Retinal vessel abnormalities

CNS= central nervous system: GIT = gastrointestinal tract: TIA=
transient ischemic attack



Hypereosinophilia symptoms




Criterion 1

Criterion 2

Criterion 3

Blood hypereosinopehlia

>1.5 Eosinophils x 10%L blood on two
examinations at least 1 mo apart
(in case of life-threatening organ damage, the diagnosis
can be established without second examination)

Yes

@ Tissue hypereosinophelia h

Percentage of eosinophils in BM section >20% of
all nucleated cells
AND/OR
Extensive tissue infiltration by eosinophils
(according to pathologist's opinion)
AND/OR

Marked deposition of eosinophil granule proteins
(in the absence or presence of major tissue infiltration by

\_ eosinophiles) J

Yes

Evidence of eosinophil-mediated organ damage or
dysfunction?@

Yes

Exclusion of other disorders or conditions as major
reason for the observed organ damage

Yes

Hypereosinophilic syndrome (HES)

Diagnostic Algorithm for hypereosinophilic syndrome (HES)

Consider other
etiologies

Hypereosinophilia
(HE)

v

v

Neoplastic HES

Documented or presumed clonal eosinophilic
—P :
involvement??
—P Cytokine-driven eosinophilia)?
N Underlying mechanism of HE unknown
despite thorough etiologic work-up

v

Reactive HES

Idiopathic HES




HES clinical case 2

11/2003

AoBevnc nAtkiag 19 stwv eloayetal otnv MNaboloyikn KAWLKN yLa
Slepevvnon nwowvodiiiac. O acBevnc avadepel epdavion aodBuatog
arto tov 1° 2003, éAafe aywyn pe BpoyxodLlaoTaATika.

Tov 4°/2003 taidt otnv Ohavdia, emdeivwon acOuatog Kat
ePAvVLION ETLYACTPOAYLOC UE QVTAVAKAQCON TOU AAYOUC OTN pAxn Kol
ouvodoUC EPETOUC.

Avadépel anwAela Bapoug 10 Kg toug teAevtaioug 10 pnvec.

2TOV EPYAOTNPLAKO EAeyX0 SlamotwBnKe AsukokuTTAPWON HE avénon
TWV NWOLWOPLAWV.

CT kolAiag: nrato-omtAnvopeyaiia xwpic Stoykwon Aspdadevwy
CT Bwpakoc: SLaoTtapTEC TIVEUOVLKEC SLNONOELC



HES clinical case 2
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Eviédhovoa Ky : AAIKO »
Eviéliov latpog : KABHTHTHE IAMATKAAHE
Zrotysla E&éraong : ApOpde Mpotoxdhion 49691 /
YAIKO ;
aupfovievnixh Yvbun (ooteopuehuc-tejdno nvedpovos-hepoadivag)

IETOAOT'IKH EZEETATZH

mﬂﬂuﬁ yia copfovievtuay yvapun : 1) mokibur ko kio nopapivng amd ooteopvelikn Browic ue
aepeot. 03-9030, 2) ki kan 10Po nopagivng and tepdyio avedpovog pe ap.npwt. 03-9493 wat
xS kan koo mepapivng and Aeppadéva pe ap.pot. 03-8939. lotohoyikd : 1) 10 xhHp1o sopmua etval
gEpETIRG. ey xutrapoBpiBewr Ton pnerod Aoym Mg EVTovng vrepmAAsias TC KOKKINGOVS Kat T
amonstev noowvopilev. 2) Tlapampsitot siéve supfarh pe NOCVOQU.iKT nvenpovinida.
Mapatnpodvzar Gpova Necvdeia oTo pesorepgolibiuexs yHpo, eve 1 APYITEKTOVIKT) 10U AEUQUDEVOS
TIPEITOL
EPASMA : H ewdva e ooteopvelikig Piowiag eyeiper Béna Swxpopuciic Suryvdoens pETaLl
Brome0oie vEEpNOoIvOPRIKeD CUVEPGLDY, ¥PoViag necwvoeiukg Asvyapiog Kat
~NwotvoptMKhg XPovies PoEkoyevodg revympios. Edv octéco dpbobvur dytv
1 crovoio ber/abl Kot o1 @Aouboel; ooV TVELROVIKS 15T0 Kon oToV AEppadiva,
EOVOODLE TEPIUOTEPD T Bultyveom xpovins NOTWVOPUKAS Aevyayiae.

4. DYPHE : [L.KOPKOAOTIOYAQY
A@HIHTHE ENMIK.KAOHIHTPIA




Huepopnvia Févvnong [ 2611984 | Haia ~ 18] ooho ~ A ] Eﬁi‘iﬁfg‘;,f;wng
"y 20/11/2003

EiSog YAikoG [Ooteopuehikn Browia

loTopiké ATrwhela Bapoug, emyacTpahyia Kal EJETOr aTTG TPINAVOU.
Nep@adevotrdBeia (# 1GToAoy. 03-8930: avmidpacTiki AepgadevorrdBeia pikToU TOTTOU).
Zhnvopeyahia. AcUKOKUTTAPWOT e nwavo@Aia aTo TEPIPEPIKS aipa.

KAvikn MBavé umrepnuwoivopiAikG oivopopo.

Aiayvwon [Ht: 429%, A: 32,5Q{mem* (M: 4%, P: 3%, A: 12%, M: 1%, H: 72%, MK: 3%, MMK: 1%, B: 4%),
AMT: 227.000mm”]
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What is mastocytosis?

Mastocytosis is a condition where mast cells accumulate in the skin
and/or in the bones, intestines and other organs.

This abnormal growth of mast cells causes a range of symptoms
= jtchy bumps on the skin,

= gastrointestinal issues such as diarrhea,

= bone pain

"= increase the risk of anaphylaxis under certain environmental triggers
(such as a bee sting).



h t |S a Mast cells are well-known for
a releasing histamine during

allergic reactions, such as in
pollen or insect sting allergies.

Mast cells are a part of the ’/
immune system. ’
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What are the types of mastocytosis?

There are two main types of mastocytosis.

Cutaneous:

This type of mastocytosis affects the skin only. It occurs more often in
children causing red or brown lesions that itch. Cutaneous
mastocytosis isn’t life-threatening but there is higher risk of a
severe allergic reaction, which can be fatal.

Systemic:

Occurring mainly in adults. Mast cells accumulate in the bone marrow
and organs, such as the intestines. In cases of aggressive systemic
mastocytosis, it can be life-threatening.



Classification of Mastocytosis

dCutaneous Mastocytosis (80% cases)

* Maculopapular cutaneous mastocytosis (Urticaria pigmentosa)
* Diffuse cutaneous mastocytosis
* Mastocytoma of skin
WSystemic Mastocytosis (20% cases)
* Indolent systemic mastocytosis
* Smouldering systemic mastocytosis
* Systemic mastocytosis with hematological neoplasm
* Aggressive systemic mastocytosis
* Mast cell leukemia
e Mast cell sarcoma
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What causes the symptoms of mastocytosis?

Mediator Svmptoms/Signs

Pruritus (including nasal pruritus)
Urticaria +/- angioedema
Histamine Hvpotension

Headache

Diarrhea

Mucus secretion (nasal congestion)

Bronchoconstriction (wheezing)
WVascular instabilitv (flushing)

PGD32. LTC4 and LTD4

Endothelial activation with consecutive

Trvptase : :
inflammatorv reactions




What causes mastocytosis?

* Mastocytosis, in particular systemic mastocytosis, is often caused by a
mutation c-KIT.

How common is mastocytosis?
* Mastocytosis is rare. 1 every 10000 -20000 people.

Stem cell factor

KIT receptor
on mast cells

KIT gain of function
mutations lead to constantly
active KIT receptor

Clonal mast cell expansion

Skin limited: cutaneous mastocytosis
Systemic: systemic indolent or aggressive form

Chronic and episodic
mediator release

Histamine
\ Prostaglandin D2
3 Etcetera

TRIGGERS

Main symptoms: anaphylactic shock, osteoporosis,
itching, flushing, fatique, digestive tract symptoms




What are the symptoms of mastocytosis?

Mast Cell Activation Disorder (MCAD)
Symptoms

Neur‘olosicql

Headaches Cardiovascular

Fatigue

Low Blood Pressure
Palpitations

Fast Heart Beatf
Near Fainting

Numbness/Tingling
Brain Fog
Memory Loss

Respiratory Gastrointestinal

Nasal Congestion Stomach Reflux

Shortness of Breath
Swelling Mouth /Lips

Abdominal Pain
Bloating
Diarrhea/Constipation

Skin Nauseaq

Flushing Vomiting

Hives

[fching Musculoskeletal
Joint Pain

Osteoporosis/Osteopenia
Muscle Weakness

Anaphylactic Shock

www.clevalab.com



Mastocytosis diagnosis

Major criterion

e Multifocal dense infiltrates of mast cells (>15 cells in aggregates) detected
in bone marrow biopsies and/or in sections other extracutaneous organs

Minor criteria

e >25% of all MCs are atypical or spindle-shaped in sections of
extracutaneous organs

¢ KIT point mutation at codon 816 in the bone marrow or another
extracutaneous organ

e Expression of CD2 and/or CD25 in MCs in bone
marrow/blood/extracutaneous organ

* Baseline serum tryptase level >20 ng/mL (with the exception of cases with
unrelated myeloid neoplasm)



How is mastocytosis treated?

Medications for symptoms:

e Antihistamines, leukotriene modifiers and corticosteroid
* Bisphosphonates

* PPIs

* Epinephrine

Treatments for aggressive systemic mastocytosis:
e cladribine

* Midostaurin, targets the KIT mutation

* Imatinib,

 Allogeneic hematopoietic stem cell transplant



2Y2THMATIKH MAZTOKYTTAPQzH

**Ta pootokuttapa Kot ta Bacsodia eivat SpOoTIKA KUTTOPA TG AREONG AAAEPYLKNG
avtidpaonc kabwg ocuvOETouv Kat aneAEVOEPWVOUV KUTTOPOKIVEG OOV QTAVTNON €
péow IgE kat pn-IgE epedioparta.

**Nailouv onUavTiko pOAO OTNV AHLVA, TNV EMOUAWOCT TPOUHATWY, TNV AYYELOYEVEDH KOl
NV avocoppuOuLon.

**MNpoEpxovtal ano to MoAVSUVALO ALLOTIOLNTIKO KUTTAPO
**NaBoyvwpovikn petaAAagn c-kit kwvaong
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KAWVIKEC EKONAWOELG

= AYYELOKWVNTLKEG Sratapayeg (aioOnua Ogppov,
aioOnua maApwv, vavtia, Stappora, movokédpalog,
unataon)

& AEPUOTLIKEG EKONAWOELG

= WnAadntn nopdpupa

" MeAayxpwpatiki kvibwon
& [OLOTPEVTEPLKEG SLaTAPOXEG
= Aepdadevonadeia

= AVEMAPKELA OPYAVWYV amd dtidnon anod
paotokuttapa (o, ortAnvac KArm)
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Oepancia

" AVTUOTOMLVIKA

" KoptikoeLdn

= AvaoTOAELG aVTALOG TPpWTOVIiWV

= KUTTapOoTATIKA

= AvaoTtoAeig Tupoowvikwy Kivacwv (Imatinib mesylate)
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