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Klassische MPN nach WHO-Klassifikation 2016

Ph+ Ph-

Andere*
MPN, Myeloproliferative Neoplasien; Ph, Philadelphia-Chromosom; CML, Chronisch \
Myeloische Leukdmie; PMF, Primare Myelofibrose; PV, Polyzythdamia
vera; ET, Essentielle, Thrombozythdmie
Thiele J, Kvasnicka HM. Curr Hematol Malig Rep. 2009;4:33-40.

* Es gibt weitere von der WHO als MPN klassifizierte Erkrankungen, z. B. Chronische

Neutrophilenleukédmie, Chronische Eosinophilenleukémie, Hypereosinophiles Syndrom, Tefferi A, Vardiman JW. Leukemia. 2008;22:14-22.
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Philadelphia-Chromosom negative MPN

ET

PV PMF

Polycythemia vera

essentielle

e primare Myelofibrose

Thrombozytose Eryzythose initial Thrombozytose/Leukozytose
thrombembolische * Thrombozytose und Thrombosen maéglich
Ereignisse * Leukozytose im Verlauf zunehmende
thrombembolische Ereignisse Zytopenien
Pruritus Leukoerythroblastisches Blutbild

Splenomegalie
konstitutionelle Symptome
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Management Myeloproliferative Neoplasien

* Polyzythamia Vera
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Diagnostik bei Verdacht auf
Polyzythdmia vera

Genaue Erhebung der Anamnese beziiglich:

e thromboembolischer Komplikationen
e Blutungen
e Mikrozirkulationsstorungen

e Pruritus
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Blue-Toe Snydrome in PV
(Peripheral Microcirculatory Disturbances)

Foto: C. Sillaber
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Diagnostik bei Verdacht auf
Polyzythdmia Vera

AusschluR einer sekundaren Polyglobulie

BB + Diff., 02-Sattigung

JAK2-Mutation,

EPO-Spiegel, (autonomes BFU-E Wachstum)
Knochenmarksbiopsie:

Histologie

Molekularbiologie (JAK-2, BCR-ABL)

(Stammzellen, autonomes BFU-E Wachstum)
Ultraschall des Abdomens

(mit genauer Angabe der MilzgroB3e)
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Polycythemia vera (PV)

Diagnosis of PV requires meeting either all three major criteria, or
the first two major criteria and the minor criterion (WHO 2016)

Major criteria

Hemoglobin >16.5 g/dL in men, >16.0 g/dL in women or
Hematocrit > 49% in men, > 48% in women or increased red
cell volume

Bone marrow biopsy showing hypercellularity for age with trilineage growth (panmyelosis)
including prominent erythroid, granulocytic and megakaryocytic proliferation with pleomorphic,
mature megakaryocytes (differences in size)

Presence of JAK2V617F or JAK2 exon 12 mutation
Minor criteria

Subnormal serum erythropoietin level
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Aufteilung von JAK2, MPL und CALR Mutationen in

den drei klassischen MPN-Erkrankungen
PV ET PMF

n =382 n=31 n =203

B JAK2 mutant MPL mutant W CALR mutant JAK2, MPL, CALR wild type
bei Verdacht auf MPN --> Abnahme JAK2, MPL, CALR, BCR-ABL aus peripheren Blut
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Klinischer Verlauf der
Polyzythamia vera

Asymptomatische Erythrozytotische Spent Phase
Phase Phase KM-Fibrose
Leukdamie
Erythrozytose Erythrozytose Andamie
Splenomegalie Leukozytose Thrombozytopenie
Thrombozytose Leukoerythroblast.
Splenomegalie Blutbild
Thrombose Riesenmilz
JAK2-Mutation Pruritus Fieber, Nachtschweil}

_
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Polycythaemia vera
Typical peripheral blood parameters

Patient: M.l., male, 66 years

WBC 13.9 (x10°/L)
RBC 6.37 (x10%/L)
Hb 19.9 g/dI

Hct 58.2%

MCV 91.4 1l

MCH 31.2 pg

PIt 751 (x10%/L)




Symptome bei
Polyzythdmia Vera

e Rotung des Gesichtes

e blduliche Verfirbung der Fingerspitzen, Zehenspitzen oder
Ohren

e Schwindel, Druck im Kopf

e Ohrensausen

e Sehstorungen

e Bluthochdruck

e Thrombosen, Blutgerinnsel

e Nasenbluten, sonstige Blutungen
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Natural history of PV ™= Ticatment of PV matters

1559 PV patients according to 337 PV patients according to
WHO diagnostic criteria WHO diagnostic criteria (Mayo Clinic)

80
80 -

60
60 -

Median survival

- P 0.104 E
8 18.9 " a0 i i
a0 - I YIS Median survival
~— Observed
—— Observed 20 - ~ Expected 14 " 1 yrs
20 4 ~ Expected
Number 1.3
Number at risk 337 126
1545 973 491 229 84 o T T T
o T T T T 0 5 10 15 20
0 5 10 15 20

Years
Years

« survival of PV patients compared with
expected survival based on individuals
of the same age and sex of US pop.
Tefferi A et al. Leukemia 2013;27:1874-1881
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Risikostratifiziertes Uberleben bei 1545 Patienten mit PV

1.0

0.9 — e Age

0.8 low risk 28y — 267 years (5 pts)
_ 0.7  N=sos — 55-66 years (2 pts)
o Median surviva | 27.8 years
£ 0-65 e WBC > 15x10%I (1 pt)
a %°7] ediate 19y e Venous thrombosis (1 pt)

°471  high risk 11y

0.3

02_ Median Su'\::n?:I810‘9years |_ * LOW_riSk 9 1 pt

0.1 — HR10.7,95% Cl7.7-15.0 Median 57935;253_29;225 ° Int.-risk -2 ptS

0.0 —— 77—+ 71—+ +——————————* High-risk > 23 pts

0 10 20 30 40

Years Tefferi A et al. Leukemia 2013;27:1874-1881.
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Major causes of morbidity and mortality

E—)

arterial and venous complications

EE——)

progression to myelofibrosis

transformation to acute myeloid leukemia




Which patient is at risk?

w

Risk stratification age older than 60 yrs history of thrombosis
LOW no no
HIGH yes yes
intermediate no no

cardiovascular risk factors (hypertension, hypercholesterinemia, diabetes
obesity, smoking)

Gangat N et a. BJH 2007 Barbui T et al. Blood Rev 2012
Passamonti F et al. Haematologica 2008

Di Nisio M et al. BJH 2007

Passamonti F et al. Am J Med 2004
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Goals of treatment

preventing or delaying disease

=P preventing thrombosis :
transformation

modification of cardiovascular risk factors

novel interferons ?
use of aspirin, phlebotomy, cytoreduction

I Pegasys®

peginterferon alfa-2a

] 180 mcg / 0.5 ml

solution for injection

» rel I eve Sym pto m S 1 pre-filled syringe - 0.5 ml /

] e

JAK 2 inhibitors
Ruxolitinib N

tablets
) JAKAVl@

Forceal e

== Ropeginterferon




Treatment options for PV

* Phlebotomy plus ASA
* Hydroxyurea

* Interferon alpha

e Ruxolitinib




Management of Polycythemia Vera

Management of cardiovascular risk factors

Low dose aspirin
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Management of Polycythemia Vera

‘ment of cardiovascular risk factors

A
$ hugare Low dose aspirin
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Management of Polycythemia Vera

Management of cardiovascular risk factors

o Low dose aspirin

:
! o o WET
H ‘H: F A3 vy em .
} d oy Phlebotomies
s no i . alad -
g $ martren Target Hematocrit <45%
BRI ViBaMN 18
E 7] WIS kG ie-un
gof SO ——————— Cytoreductive therapy
s ' ¥ 2 = ®» N a “
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Treatment options for PV

* Phlebotomy plus ASA
 Hydroxyurea

* Interferon alpha

 Ruxolitinib




Key International PV treatment Guidelines

Phlebotomy and low-dose

Phlebotomy and low dose Phlebotomy and low dose

Phlebotomy and low dose

*  Ruxolitinib or interferon- + Ruxolitinib or interferon-a * Ruxolitinib may be * Ruxolitinib or interferon-a
a in patients who are in patients who are considered as second line in patients who are
intolerant or resistant/ intolerant or resistant/ therapy for pts who are intolerant or resistant/
refractory to HU refractory to HU resistant/ refractory to HU refractory to HU

* Clinical trial * Busulphan * Busulphan, Clinical trial * Busulphan

Mesa of &l } Natl Compr Cang Netw. 2017 Barbuil T, ot ol Loukemia 201K Vannucchl AM ot ¥, Annais of Oncology Moyl ot ob Br ! Maematol. 2019,
May 32(5):1057-1069 015455 kvasS- v 2110610

N Bt e Sy fawr e B e s R i gmaen | et | A | g e oty o M e s WO LN Rl | ersteeave  are w Nt on
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Hydroxyurea

1007 T T aTY HU vs. untreated control group
T Hydroxyurea (n = 56) . } .
80 - — carried out in ET with a

D

% O_E 5o ] e —— significant reduction of the rate of

8 s 1 vascular events in the HU arm

% £ 40- (increase in secondary

= ? 0] b 0005 malignancies was observed only
o] in those patients treated with HU

D 6 12 18 24 30 88 42 a8 who had previously been exposed

Months after Randomization to busulfan)

PVSG: 51 pts HU vs. 134 pts. phlebotomy
no significant differences between the 2 groups
acute leukemia (9.8% vs 3.7%), myelofibrosis (7.8 vs 12.7%), total deaths (39.2 vs 55.2%)

Fruchtman SM et al. Semin Hematol 1997;34:17-23.
Cortelazzo S et al. NEJM 1995;332:1132-1136.
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HU - problems

* Potential leukemogenic risk ???
— no controlled studies

* Side effects: skin ulcers, reduction RBCs, Gl problems, oral ulcers,
hyperkeratosis, actinic keratosis

Courtesy of Prof. Griesshammer Alvarez-Larran A et al. Blood 2012;119:1363-1369
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Evolution to AML in Patients treated with hydroxyurea
French Polycythemia Study Group data

1.0 — Hydroxyurea
— Pipob
- é Ipoproman
S = 0.8+ P = .004
| e
» © Intention to- treat population
S8 46 TF: 6,6% 16,5% 24,2%
==
28
= 0.4 -
o =
= I
= <§: 0.2 -
(i - v
o) 5 10 15 20 25 30 35

Time (years)
Kiladian et al, J Clin Oncol. 2011 Oct 10;29(29):3907-13.
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http://www.ncbi.nlm.nih.gov/pubmed/21911721

Treatment options for PV

* Phlebotomy plus ASA
 Hydroxyurea

* Interferon alpha

 Ruxolitinib




Interferon alpha

MPN stem cells

Self-renewal

Quiescence Differentiation

=

IFNa

Myeloid progenitor
cells

HSC

!

IFNa

direct effects on MPN stem cells
* depletion of long term HSCs (population of rare quiescent cells capable
of long term self renewal)
* exit from quiescence
* enforced terminal differentiation

direct effects on downstream effector cells

IFNa

Myvyeloproliferation

Elevated blood counts
Extramedullary hematopoiesis

Thrombotic complications

2
IFNa

Transformation

Bone marrow fibrosis
Acute leukemia

* reduction in blood counts and extramedullary hematopoiesis

Lane and Mullally Oncotarget 2013;4:500-501.



Phase lll studies PROUD-PV and CONTINUATION-PV:
Design and patient disposition

Naive patients ¢
rj:luifigg " ¢ Randomized Ropeginterferon E 89. G%B Ropeginterferon N=70 (26.3% discontinued)
cytoreauction

Stratified by:

Roll over*

age, prior TE,
HU pre-treated prior HU
full responders
: 12 months of 48 months of
o treatment treatment

60 MONTH INTERIM ANALYSIS:
Efficacy data up to month 60
All safety data up to database lock on
29.05.2020
(up to 6.3 years of treatment overall)

* There were no significant differences between patients who entered
CONTINUATION-PV study and those who did not roll-over.

** Control group received best available treatment (BAT); 88% of patients received HU
as of last available assessment)

@ American Society of Hematology




CHR with last observation carried forward (LOCF)

100

o
&
20 77 79 77 77 g
80 | 75 74 74 45 "7 76 76 43 s
17,) ©
5 70 -+ E
e 60 53
o
2 50 -
g
s 40 A
s 30 —o—Ropeg IFN
20 1 —&—Control
10 A
O J
M3 M6 M12 M15 M18 M21 M24 M27 M30 M33 M36 M39 M42 M45 M48 M51 M54 M57 M60
Ropeg IFN (N=95) Control (N=76) m RR [95% CI] (Ropeg IFN /Control)
Study Month
Resr;(l)\lnder Responder % Responder/N Responder %
MONTH 12 (EOT in PR) 59 62.1% 57 75.0% 0.1 0.85(0.70to 1.04
MONTH 24 (LOCF) 70 73.7% 43 56.6% 0.04 1.27 (1.02 to 1.60)
MONTH 36 (LOCF) 73 76.8% 41 54.0% 0.003 1.43 (1.13 to 1.81)
MONTH 48 (LOCF) 68 71.6% 38 50.0% 0.004 1.46 (1.13 to 1.89)
MONTH 60 (LOCF) 69 72.6% 40 52.6% 0.004 1.43(1.12to0 1.81)

! % American Society of Hematology




Patients who were phlebotomy-free

In the 5th year of treatment, 81.8% of patients in the ropeginterferon alfa-2b
arm versus 63.2% in the control arm were phlebotomy-free.

v p=001 P=001
% p=0.04 —

78,40 79,80 51,80

80

73 70
70
60,00

60
50
40 34,20
3 23,20
2
i

0

Year of treatment

67,10

63,20

60,00

4

B Ropeg IFN

o

H Control

Percentages of patients

o

o

‘.e American Society of Hematology



Median JAK2V617F allele burden (LOCF)

50

45 A e

40
RN
30

25
20 ==@==_Control
15

10 —————0—¢
5

==@==Ropeginterferon

Median JAK2V617F allele burden (%)

Screening M6 M12 M18 M24 M30 M36 M42 M48 M54 M60

N e ey
Study Month
Mean Median Mean Median
Baseline 42.8 37.3 42.9 38.1 = =
MONTH 12 30.2 24.4 24.4 18.2 0.0244 6.646 (0.86 to 12.43)
MONTH 24 20.9 143 32.4 25.1 0.0003 -10.745 (-16.50 to -4.98)
MONTH 36 19.7 11.3 39.3 40.5 <0.0001 -18.722 (-24.49 to -12.96)
MONTH 48 19.3 9.2 44.8 44.2 <0.0001 -24.582 (-30.35 to0 -18.82)
~ MONTH 60) 18.9 8.5 44.0 44.4 <0.0001 -23.959 (-29.72 to -18.20)

: American Society of Hematology

Full Analysis Set




Molecular response (LOCF) according to ELN criteri¢

80

70

60

50

40

30

20

Percentage of responders (LOCF)

10

M6

Study Month

MONTH 12 (EOT in PR)

MONTH 24 (LOCF)
MONTH 36 (LOCF)
MONTH 48 (LOCF)

MONTH 60 (LOCF)

23

20 22

=@=Ropeginterferon

==@==Control

M12 M18 M24 M30 M36 M42 M48 M54 M60
m

Responder/N
41/94
64/94
62/94
63/94
65/94

Responder %
43.6
68.1
66.0
67.0

69.1

Responder/N
36/73
24/74
20/74
19/74
16/74

American Society of Hematology

Responder %
49.3
324
27.0
25.7

21.6

0.3744
0.0001
<0.0001
<0.0001

<0.0001

RR [95% CI] (Ropeg
IFN/Control)

0.87[0.63-1.19]
2.00[1.41-2.84]
2.31[1.56-3.43]
2.50[1.67-3.73]
3.04 [1.96-4.71]

Full Analysis Set




Combined analysis of Hct<45% without
phlebotomy AND molecular response

70

60

50

40

3

o

2

o

1

o

Patients with molecular response and
Hct <45% without phlebotmy (%)

o

Study Month

p=0.0003

Responder/N Responder % Responder/N Responder % RR [95% CI] (ropeg #n/contro) “

Ropeg IFN (N=95)

MONTH 12 (EOT in PR) 31/94
MONTH 24 (LOCF) 52/94
MONTH 36 (LOCF) 54/94
MONTH 48 (LOCF) 54/94
MONTH 60 (LOCF) 55/94

L 3

American Society of Hematology

p=0. =0.0003 p<0 0001 p<0 0001

33.0%
55.3%
57.5%
57.5%
58.5%

Control (N=76)

33/73
18/72
19/74
15/74
13/75

45.2%
24.3%
25.7%
20.3%

17.3%

B Ropeg IFN
m Control

0.73 (0.50 to 1.06)
2.26 (1.46 to 3.50)
2.17 (1.43 t0 3.29)
2.79 (1.74 to 4.46)

3.26 (1.97 to 5.42)

0.0943
0.0003
0.0003
<0.0001

<0.0001



Second line therapy:

Switch hydroxyurea / Interfteron




Pegylated Interferon Alfa-2a for Polycythemia Vera or Essential
Thrombocythemia Resistant or Intolerant to Hydroxyurea.

Figure 1. Response sscssment, overall resposse rate af 12 meonths

ET mPV
'69% _
60%
43%
38% >
26% l 22%
PR CR ORR

"p <0001
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Treatment options for PV

* Phlebotomy plus ASA
* Hydroxyurea
* (Anagrelide + Hydoxyurea)

* Interferon alpha

 Ruxolitinib




Second line therapy:

ruxolitinib

Ruxolitinib is approved to treat patients with polycythaemia vera (PV)

who are resistant or intolerant to hydroxyurea (HU)
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RESPONSE: Key Efficacy Findings at Wk 32

70+ B Ruxolitinib
&0 | B Standard therapy 60.0
P 001
. 04 Odds ratio: 28.6
? 40 (95% CI: 4.5-1206)
= 30
E 20,9
20 4
1'] L
0.9
L v
Compaosite Primary 2 35% Reduction in Hect Control Symptom
Endpoint* Spleen Volume Control

*Proportion with Hot controd + splesn vilums reducton ¢ I5%

* Complete hematologic regponse also significantly improved with ruxolitinib vs standard therapy
(23.6% vs B.9%; P = .003)

vanmucchi, NEJBA, 2015:372:436
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ESMO Clinical practice guidelines for
diagnosis, treatment and follow-up of PV

Overall, there is no definitive evidence for (or
against) a leukaemogenic risk of HU, but it
should be emphasised that this risk may
appear after prolonged exposure to this drug.

2" |ine
therapy

Assess and address all vascular risk factors

High risk

*  Phlebotomy
*  Cytoreduction
— HU
— IFN-a
C LD-Asa or anticoagulants
(if prior venous event)

Phlebotomy
LD-Asa (all)

* |FN-a or HU or busulfan
* For resistant/refractory to HU,
ruxolitinib may be considered
* Consider clinical trial

( ) MEDICAL UNIVERSITY
OF VIENNA
N

Vannucchi et al, Annals of Oncology 2015



ELN (DGHO) guidelines for treatment of PV

Primary therapy
\

Phlebotomy?

and
ASA 10C1mg/day

Low compliance with phlebotomy

and/or

progression to myeloproliferation
(splenomegaly, leukocytosis, thrombocytosis)

and/or

high risk of thrombosis

For younger patients

Hydr \)i r < (Resistanceor Int rf\l/r n
- eSS intolerance EIICROISer
palliative
1 To adjust hematocrit to <45% Resi
. . . esistance or
2 Alternatively: interferon for younger patients intol
3 Busulphan and P32 for older patients Intoerance
Ruxolitinib Interferon-a? Busulphan? Phosphor-323

https://www.onkopedia.com/de/onkopedia/guidelines/polycythaemia-vera-pv/@ @view/html/index.html



Austrian consensus on treatment of patients with PV

_ High risk
Low risk « Age > 60 years
* Age <60 years and/or
* no history of thrombosis « history of thrombosis

v v

For all PV patients

« Hkt <45%

* Aspirin 100mg /d

« stringent control of cardiovascular risk

factors
poor tolerance of phlebotomies Cytoreductive treatment
progressive splenomegaly * Firstline:
symptomatic disease _9 « fit patients: pegylated interferon alpha
progressive thrombocytosis  patients with major comorbidities or
progressive leukocytosis (> 15 G/I) contraindications to IFN: HU

» Second line: Ruxolitinib

MEDICAL UNIVERSITY anma
@ OF VIENNA Burgstaller S et al. WiKIliwo 2018



Management Myeloproliferative Neoplasien

* Primare Myelofibrose

MEDICAL UNIVERSITY
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Clinical Manifestations
of Myelofibrosis

-E Bleeding

Symptomatic
splenomegaly

Extramedul.
hemopoiesis

Anemia

Bone
pain ~—

Constitutiona
symptoms

Cervantes F. Blood 2014; 124:2635-42.
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Myelofibrosis — Development of Risk Scores

Lille*  IPSS** DIPSS *** aDIPSS *** DIPSS-

plus
Anemia 1 1 2 2 2
WBC 1 1 1 1 1
Peripheral Blasts 1 1 1 2 1
Const. symptoms 1 1 2 1
Age 1 1 1
Platelets 1
Cytogenetics 1
* Low risk (0 points) *+ Low risk (0 points) ++ L ow risk (0 points)
Intermediate risk (1 point) Intermediate risk 1 (1 point) Intermediate risk 1 (1-2 points)
High risk (2 points) Intermediate risk 2 (2 points) Intermediate risk 2 (3-4 points)
High risk (2 3 points) High risk (2 5 points)

MEDICAL UNIVERSITY
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PMF — DIPSS score

1.0
09

038

o
-.“l

=1
o

Cumulative Proportion Surviving
o o o 9
M W B W

=]
—

high

Value
Prognostic variable 0 1 2
Age,y = 65 = 65
White blood cell count, x10%L = 25 =25
- Hemoglobin, g/dL =10 <10
Peripheral blood blast, % <1 =1
Constitutional symptoms, Y/N N Y

The risk calegory is oblained adding up the values of each prognostic variable.
Risk categories are defined as low: 0; intermediate-1: 1 or 2; intermediate-2: 3 or 4;

intermediate-1 and high; 5 or 6.

intermediate-2

o
(=]
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10

Time (years)

15 20 29
Passamonti F. et al, Blood 2010



Current Goals of Therapy in PMF

« Main goals are palliation of symptoms and improvement of

guality of life.

* In selected patients (based on both age and risk group) cure can
be considered (Allo-HSCT)

« Any potential survival prolongation by a therapy should be
balanced with the toxicity and benefit in quality of life

Barbui T et al., JCO 2011; 29:761-70.

MEDICAL UNIVERSITY
OF VIENNA




Myelofibrosis - Management

A

High risk
Q
G
O L Stem Cell Transpl.
i) x\O
© ;\\ o)
“'5 (’b&\ Drugs for improvement of symptoms
~ v e.g. JAK2 inhibitors
R
e . New Drugs

Low risk
Observation
>

Risk of treatment

MEDICAL UNIVERSITY
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Therapy of Anemia in Myelofibrosis

Therapy Response Comments
ESA

rHUEpo 40% Responses usually restricted

Darbepoetin 40% to pts. with inadequate Epo
Androgens

Danazol 30% Low response rate in

transfusion-dependent anemia
Immunomodulators

Thalidomide 20-25% Frequent withdrawal
Lenalidomide 20-30% due to toxicity
Splenectomy 23% Associated mortality

and morbidity

D)3




Conventional Therapy of Proliferative
Manifestations of MF

Drug Response Comments

Hydroxyurea 1 40% Usually not profound
Median durationl year

Splenectomy ? 60-100% Frequent complications

(bleeding, thrombosis, infection)

Splenic radiation 3 100% Short-lasting
Frequent severe cytopenias

1. Martinez-Trillos A et al., Ann Hematol 2010; 89:1233-7.
2. Tefferi A et al., Blood 2000; 95:2226-33.
3. Elliott MA et al., Br J Haematol 1998; 103:505-11.



w

Indications of SCT in Myelofibrosis

High and Intermediate-2 Intermediate-1
All eligible patients - Age <65 years
<70years - Transfusion-dependent anemia

- Refractory anemia

- Blood blasts > 2%

Kroger N et al., Leukemia 2015; 29:2126-33. - Adverse cytogenetics

MEDICAL UNIVERSITY
OF VIENNA
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Proportion surviving

Survival of DIPSS Groups According to
SCT or Conventional Therapy

Risk: low

Risk: int-1

Cohort

— Transplanted
fffff DIPSS Dynamic

00 02 04 06 08 1.0 0.0 02 04 06 08 1.0

Risk: int-2

Risk: high

MEDICAL UNIVERSITY
OF VIENNA

o

5 10 15 20 25 30

Time after diagnosis (y)

Kroger N et al., Blood 2015; 125:3347-50.
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Ruxolitinib and Spleen Volume Reduction

COMFORT-I COMFORT-II
(week 24) [iaimnn I 20\
— 50
41.9% P < 0.0001 P < 0.0001
40 — 40
= =
Ego — g 30 - 28.5%
2 e
gzo 1 S 20 -
A (¥ ]
“ 10 & 10 -
0.7% 0
0 0
Ruxolitinib Placebo Ruxolitinib BAT
(n=155) (n=153) (n=217) (n=72)

* Response: >35% reduction of spleen volume by MRI/CT

* A 35% spleen volume reduction by MRI = 52% reduction in spleen length by palpation

* [t occurred at a median of 12 weeks from treatment start
Verstovsek S et al., NEIM 2012; 366:799-07. Harrison C et al., NEJM 2012; 366:787-98.
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Impact on Disease Symptoms and QoL
COMFORT-I COMFORT-II

(week 24) o (week 48)
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S % w Response g 0 _g,’
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P -10 5.4 0
c : 5

@
%0 2 4 6 8 10 12 14 16 18 20 22 24 & Global =

Weeks . = Role
p<0.0001, Chi-square test health ..
status/QoL functioning
Response: % of patients with >50% reduction in Change in EORTC QLQ-C30 scores at week
MSAF Total Symptom Score 48 compared with baseline
Verstovsek S et al., NEJM 2012; 366:799-07. Harrison C et al., NEJM 2012; 366:787-98.
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Survival of Patients in the COMFORT-l1 and COMFORT-II
Studies Corrected for Crossover from the Control Arms

C

1.0 4
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Ruxolitinib, n =
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Control, n =
Corrected
for Crossover

0.6 1

0.4 -

i
“u, .
o Ruxolitinib
+
Sy—
l
 Br—
..
| Sp—
l’_ . Control Correcle
= = for Crossover

285 264 241 221 213 184
199 158 18 13 1" 6
24 48 72 96 120 144

Weeks
Vannucchi AM et al., Haematologica 2015;100:1139-45.



ESMO guidelines for treatment of PMF

Primary, post-ET and post-PV myelofibrosis

Calculat \I;’,SS . * Dynamic IPSS and Dynamic IPSS-plus after diagnosis.
So— . **Hydroxyurea for symptomatic splenomegaly in
| countries where ruxolitinib is not approved for low-risk
* ‘ patients. If anaemia is the problem, erythropoietin,
v S v, \ corticosteroids, danazol, immunomodulators or
Low risk & Int-1 [lm-z & High risk splenectomy. o _
J J ***For patients presenting with symptomatic
* ‘ splenomegaly and/or constitutional symptoms if allowed
by the label.
N/ ~ NV N . . . .
Symptomatic [ AlloSCT eligible? §For patients presenting with symptomatic splenomegaly
J J and/or constitutional symptoms. PV, polycythaemia vera;
ET, essential thrombocythaemia; LD-Asa, low-dose aspirin;
_ * * - - + * - HU, hydroxyurea; INF-a, interferon-a; IPSS, International
NV N/ NV N/ Prognostic Score System; Int, intermediate; AlloSCT,
l * Observation l * Conventional treatment** * Ruxolitinib® AlloSCT allogeneic stem cell transplantation.
* Ruxolitinib*** * Drugs for anaemia * Conventional

* Clinical trial * Reduced intensity
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Austrian treatment algorithm for MF patients

Primary myelofibrosis, post-ET MF or post-PV MF

\

Calculate IPSS or DIPSS

\ A /
Low risk Intermediate-1 risk Intermediate-2 or
high risk
\ A \
e S
AL AL allo-SCT
2 \ 2 \
No Yes No Yes
\ \
Watch&Wait, Ruxolitinib, Evaluate for allo-SCT,consider

Consider therapy to prevent
complications

Consider additional cytoreductive
therapy to prevent complications

pre-phase ruxolitinib or other JAK
inhibitors in study

‘ MEDICAL UNIVERSITY
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Osterreichische PMF Behandlungsguidelines



Management Myeloproliferative Neoplasien

e Essentielle Thrombozythamie
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WHO 2016

Barbui et al. Blood Cancer Journal (2015) 5, e337; doi:10.1038/bcj.2015.64
Arber et al. Blood 2016.

Platelet count Al >450 x 109/I

Bone marrow (BM) histology A2 BM biopsy showing proliferation mainly of the
megakaryocytic lineage with increased numbers of
enlarged, mature megacaryocytes. No significant increase
or left-shift of neutrophil granulopoiesis or erythropoiesis

and very rarely minor (grade 1) increase in reticulin fibers.

Criteria of exclusion A3 Not meeting WHO criteria for BCR-ABL+CML, PV, PMF, MDS
or other myeloid neoplasm.

Clonal genetic abnormality A4 Presence of JAK2, CALR or MPL mutation

Minor criteria B Presence of a clonal marker or absence of evidence for

reactive thrombocytosis.
Diagnosis of ET requires A1-A4 or A1-A3 and one of the B criteria

A category: major criteria

B category: minor criteria
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WHO-ET vs prePMF: morphologic characteristics
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A. HE staining

B. Chlor-acetate
esterase staining

C. PAS staining

D. Reticulin staining

Thiele et al, Blood 2011
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(A) Prevalence and (B) observed survival of pre-PMF as a distinct entity from other MPN (N = 807). Data from the Austrian Reclassification Project.'® MPN-U, myeloproliferative
neoplasm unclassified; PV, polycythemia vera.

Gisslinger, Blood 2017
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Komplikationen bei Essentieller Thrombozythamie
Zusammenfassung von 687 Patienten aus 11 Studien

 Asymptomatische Patienten: 30,5%
* Arterielle Thrombosen: 23,8%
* Venose Thrombosen: 5,2%
e Blutungskomplikationen: 19,5%

Leichte Blutungen: 15,2%
Schwere Blutungen: 4,2%

e Blutungen und Thrombosen: 17,9%

* Mikrozirkulationsstorungen: 47,0%
peripher: 28,6%
zerebral: 20%

MEDICAL UNIVERSITY
OF VIENNA




Revised IPSET- thrombosis

Very low

Low

Intermediate

High
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No thrombosis history
Age <60
JAK2 unmutated

No thrombosis history
Age <60
JAK2 mutated

No thrombosis history
Age > 60
JAK2 unmutated

Thrombosis history
or

Age > 60

JAK2 mutated

1.00 { ~e
ST e R —————————
(-
0.90 | —
(-
s
0.80 4 o I
[
1
0.70 .
0.60
p<0.001
0.50
T T T T
0 5 10 15
analysis time
Number at risk
Very low risk 234 (8) 150 (5] 75 L] ke
Low risk 264 (13 13 12y 49 (4] 15
Very low risk  ————- Low risk
1.00
0.90 4
0.80 4
070 4
0.60 -
p=0.008
0.50 4
T T T T
0 5 10 15
analysis time
MNumber at risk v
Intermediate risk 98 (] 57 (L] 18 i 2
Hghrisk 150 (23) 80 n 3 10 12
| Intermediate risk —-———- High rigk

Barbui et al, Blood Cancer J 2015



ESMO guidelines for treatment of ET

~
[Assess and address all vascular risk tactors)

|

v ¢

N

4 A4 A A N N
* Observation only First-line
* |D-Asa * Cytoreduction
(case-by-case) -HU
- IFN-a
* LD-Asa (all)

_or anticoagulants
(if prior venous event)

Second-line
* Anagrelide, or IFN-a,
or HU, or busulphan
* Consider clinical trial
(for resistant/refractory

to conventional agents)
. J

@ MEDICAL UNIVERSITY
OF VIENNA .
Vannucchi et al, Ann Oncol 2015



ELN (DGHO) guidelines for treatment of ET

| Essentielle Thrombozythamie |

Niedrigrisiko Intermediarrisiko

oder

Watch & Wait ASS Hydroxyurea Hydroxyurea
oder
Anagrelid
oder

Interferon o

kein Ansprechen,
Unvertraglichkeit

Anagrelid

Legende: * Risiko - Klassifikation s. Kapitel Kapitel 5.4. Prognostische Faktoren

https://www.onkopedia.com/de/onkopedia/guidelines/essentielle-oder-primaere-thrombozythaemie-et/@ @view/html/index.htmI#IDOENIAC



Austrian treatment guidelines in ET

Essential thrombocythemia

/

Very low risk Low risk Intern.1ed|ate
risk
PLT 1-1,5 Mio
Consider as high risk
v h 4
Watch and wait ASS§ Anagrelide or Anagrelide*

Interferont

Intolerance/Resistance Intolerance/Resistance

T in young patients, especially with wish for pregnancy

* in fit patients, otherwise Hydroxyurea .

o . ! Interferon# or Anagrelide
t in fit patients or Hydroxytrea Interferon% or
§ Prerequisit: Ristocetin Cofactor activity >30% Hydroxyurea
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Buxhofer-Ausch et al, Osterr. ET Guidelines 2021. WiKliWo



CML - Epidemiologie und Atiologie

e Epidemiologie:
e CML: 14% aller Leukdmien des Erwachsenalters

e Inzidenz: 1-2/100.000 (exponentiell mit dem Alter zunehmend)

e Mittleres Alter bei Diagnose: 45-55a (einige Studien sprechen von liber 67a)
e Geschlechterverhaltnis: m:w =1,4:1

e Atiologie:
e Strahlungin hohen Dosen (einzig gesicherter Risikofaktor)

e Chemische Substanzen als RF nicht verifiziert
e sonst unbekannt
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Klinik — Verlauf und Symptome

e Chronische Phase (3 - 8a):

e allmahlicher Anstieg der Leukozytenzahl im Blut und KM
e Splenomegalie (70 —95%) mit Druck im li. Oberbauch, Leistungsminderung,
Mudigkeit, Nachtschweil}, Gewichtsverlust,...
e Akzelerationsphase (3 -18m):

e rasch steigende Leukozytenzahl, refraktdare Anamie und Thrombozytopenie,
zytogenetische Evolution

e Verschlechterung der Symptome
e Blastenkrise (3 - 6m):

e massive Infiltration des KM mit Blasten und Ausschwemmung ins Blut (2/3
myeloid, 1/3 lymphoid)
e Schweres Krankheitsgefiihl, Myalgien, Athralgien, Knochenschmerzen, Fieber,...
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CML - Symptome

Zufallsbefund (keine Symptome)

Mudigkeit
Gewichtsverlust
Oberbauchbeschwerden
Schweissausbriiche
Knochenschmerzen
Sehstérungen
Priapismus

20%

33%
20%
19%
15%
7%
4%
2%
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CML - Klinische Befunde

Milz palpatorisch vergrdssert 75%
Splenomegalie (> 10 cm) 39%
Vergrosserte Leber 2%

Keine Lymphadenopathie




Diagnose
e Klinik

e Blutbild:

e Leukozytose (200.000 -
500.000/pl)

e Thrombozytose > 450.000/pl
¢ Thrombopenie < 150.000/pl

e Anadmie: Hb < 11g/dI
 Differentialblutbild:
e Linksverschiebung (Promyelozyten u. Myeloblasten)
e Basophilie

e Eosinophilie
 Knochenmarksausstrich und -biopsie
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BB+Diff. bei CML in chronischer Phase

Komplettes Blutbild

Erythrozyten 3.8
Hamoglobin 10.9
Hamatokrit 33.4
Mittleres Zellvolumen (MCV) 87.9
Mittleres Zellhamoglobin (MCH) 28.7
Mittl. Korp. HGB. Konz. (MCHC) 32.6
Konzentration (MCHC)
RBC Verteilungsbreite 17.6
Thrombozyten 912
Mittleres Thrombozytenvolumen 10.5
Leukozyten 147.35
Retikulozytenzahlung
Retikulozyten abs. 87.8
Retikulozyten rel. 2.31
LFR 75.0
schwach fluoreszierend (LFR)
MFR 18.6
mittelstark fluoreszierend (MFR)
HFR 6.4
stark fluoreszierend (HFR)
i Differentialblutbild (manuell)
Stabkernige 17
z.T. Pelger-Formen
Segmentkernige 22
Lymphozyten 5
Monozyten 3
Eosinophile 6
zum Teil unreif
Basophile 13
zum Teil unreif
Metamyelozyten 13
Myelozyten 9
Promyelozyten 4
Blasten 8
Normoblasten 1 -
0/100 Leukozyten
Anisozytose G
Poikilozytose -
vereinzelt
Polychromasie .
vereinzelt
Riesenthrombozyten 5
vereinzelt
Gerinnung
Normotest 81
APTT STA 39.1
Fibrinogen - Clauss 427

- 4.4-5.8
- 13.5-18.0
- 40.0-52.0
78.0-98.0
27.0-33.0
32.0-36.0
+ 11.0-16.0
+ 150-350
T 0=137%0
+ 4.0-10.0
32.0-110.0
0.7-2.0
- 83.0-97.0
+ 2.9-15.9
+ 0. 0=% 7
3.0-5.0 %
50-75 %
25-40 x
0-12 %
0-4 %
0.0-1.0 %
%
%
%
%
75-140 %
27.0-41.0 s
180-390 mg/dl

T/1
g/dl

£1

Pg
g/dl

G/1
fl
G/1

G/1

o

“kontinuierliche Linksverschiebung
bis zum Blasten”

absolute Basophilie

absolute Eosinophilie
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Philadelphia-Chromosom (Ph)

* Ph+im Zusammenschau mit Blutbild- veranderungen beweisend
fur CML

* Nachweis
— zytogenetisch t(9;22) im KM
— FISH (Fluoreszenz-in-situ-Hybridisierung)
— Molekularbiologisch (BCR/ABL) KM+PB (97%)
— Eventuell andere, zusatzliche zytogenetische

* Veranderungen — daher immer KM !
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Historische Entwicklung der CML Therapie

arsenic |
 nereron apna
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aktuelle Onkopedia-Guidelines

ggf. Fertilitatsberatung!

ggf. Hydroxyurea2

BCR-ABL Nachweis

il

Imatinib3
400 (-800) mg/Tag

I

+ - ! -

Bosutinib3 Dasatinib3 Nilotinib
400 mg/Tag 100 mg/Tag 2x300 mg/Tag

1

{ unzureichendes Ansprechen, Resistenz, Intoleranz4 ]

|
I

TKI-Wechsel in Abhéngigkeit von
Erstlinien-TKI

T315I Mutations

oder

:

Bosutinib
400-600 mg/Tag

il I I

Dasatinib Imatinib? Nilotinib Ponatinib
100 mg/Tag 400 (-800) mg/Tag 2x300-400 mg/Tag (15-) 45 mg/Tag
[ Progress, Therapieversagen4 ]

l

oder

- -

Allogene SZT¢
bei Eignung und
Spenderverfugbarkeit

bisher nicht verabreichte TKI in Abh&ngigkeit
von Mutationsstatus und Komorbiditat
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charakteristische NW:

Imatinib: GI-Symptome

Dasatinib: Flussigkeitsretention

Nilotinib: Kardiovask. Ereignisse, Metabolische
Verschlechterung

Ponatinib: Thromboembolische Ereignisse
Bosutinib: Lebertox
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Danke fiir die Aufmerksamkeit
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