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PV an easy diagnosis....but not be shallow!

F 45y
2018:

Thrombocytosis (650x10e9), Ht 47%, WBC 9x10e9, no splenomegaly, no symptoms
Mild hypertension

JAK2+, no BOM

Diagnosis: «malattia mieloproliferativa cronica JAK2 ad impronta piastrinosica, verosimile Trombocitemia Essenziale»
ASA and follow-up

2022:
ER for a TIA episode

Ht 52%, Plts 815x10e9, WBC 9.5x10e9

EPO:2 U/L BOM: MPN-PV
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Erythrocytosis in general population

Population-based Lifelines cohort (N=147 167)

Erythrocytosis defined using strict (WHO 2008/BCSH 2007) Erythrocytosis defined using wide (WHO 2016)
criteria (N=408) criteria (N=4 995)
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Wouters et al, Blood Adv 2020
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Classification of erythrocytosis

PRIMARY
ERYTHROCYTOSIS
(typically low
Epo levels)

Congenital

.I:

Epo Receptor (EPOR) mutations (ECYT1)

Acquired

Polycythemia vera [P\.)[including JAK2 mutations)

Congenital

Defects in oxygen-sensing pathway (ECYT 2-4):
*  VHL mutations (e.g. Chuvash Polycythemia)
EGLNI1 (PHD2) mutations
*  EPASI (HIFZA) mutations

SECONDARY
ERYTHROCYTOSIS
{high or normal
Epo levels)

Acquired

IDIOPATHIC
ERYTHROCYTOSIS
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Left shift of Hemoglobin (Hb)-oxygen dissociation curve:
*  High-oxygen affinity Hb: HBB, HBA1, HBA2 mutations
*  2,3-BPG deficiency: BPGM mutations

I

|

Systemic hypoxia:
Chronic lung disease, right-to-left cardiopulmonary vascular shunts,
smoker’s erythrocytosis, sleep-disordered breathing, high altitude

Local hypoxia:
Renal artery stenosis, renal cysts, post-renal transplant erythrocytosis

Pathological Epo production (tumaors):
Brain (cerebellar hemangioblastoma), renal cell carcinoma,
hepatocellular carcinoma, pheochromocytoma

Drug-associated:
Epo/androgen administration

Bologna, 17 febbraio 2023

Camps, Haematologica 2016



Polycythemia Vera vs Non clonal Erythrocytosis

Hyperviscosity symptoms Frequent Non frequent
Systemic symptomps Frequent Absent
Splenomegaly Frequent Absent
Thrombotic risk/events High Variable
EPO Low High or normal
Platelets High Normal
WBC High Normal
LDH High Normal
JAK2 mutation 99% 0%
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PV diagnostic criteria

2008 2016

Major criteria » Hb > 18.5 g/dL for men or >16.5 Major criteria
g/dL for women or other evi- 1 | Hemoglobin >16.5 g/dl (men) =16
dence of increased red blood —— g/dl (women) or hematocrit =49%
cell volume® (men) >48% (women) or
* Presence of JAK2V617F or JAK2 increased red cell mass (RCM)

exon 12 mutation

2 | BM with age-adjusted
hypercellularity and trilineage
myeloproliferation with
pleomorphic, mature
megakaryocytes (differences
in size)
3 Presence of JAKZ? mutation

Minor criteria = Bone marrow biopsy showing
hypercellularity for age with
trilineage proliferation Mitor criteria

* Serum Epo below reference 1 Subnormal serum erythropoietin
range for normal

) level
* Endogenous erythroid colony
formation in vitro
2 Diagn-osis of PV requires n'Ieeting both major criteria and 1 minor criterion or first major criterion and 2 minor criteria. PV diagnosis requires meeting cither all three major criteria or the first two major criteria and one minor criterion.

Barbui et al, Blood Review 2016
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Bone marrow biopsy

* hypercellular marrow for age with PANMYELOSIS
(proliferation of the erythroid, granulocytic, and
megakaryocytic lineages)

« Megakaryocytes are increased and include frequent
hyperlobated forms

PITFALLS
* TEJAK2+
* preMF

- Pathologist’s expertise

- Pathologist — Hematologist collaboration

ASH Image Bank
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Revealing early stage PV: masked PV

ET JMKQ-CALR- | # HH * mPV vs overt PV

ET JAK2- CALR+ | | . .
— * more frequently thrombocytosis

ET JAKZ+ '.HH ® Lower Hb/Ht Ievel

| * Features on BM biopsy superimposable
Masked PV ‘—.h

T T T T T T T Thrombosis-Free survival
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Hemaglcbin (gidl)

1-00

ET JAH2-CALR- . ;—Il—l .
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Masked PV . }—Il—l- Q | wemeeeeees Overt PV

0

0
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Overt PV HH . Years from diagnosis

Barbui et al, Am J Hematol 2014 -
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Role of fibrosis
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Barbui et al, Blood 2014
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Karyotype

100+ ~ Normal (n=111, events 25)
_ = Abnormal (n=36, events 20)
_ , % & p<0.0001
Cytogenetic abnormalities detected at the diagnosis (first @ s
bone marrow evaluation). £
Polycythemic Post-PV MF AP/BP phase Total § 25- Transformation-free survival
phase (n=271) (n=112)  (#=39)  (n=422)
Normal karyotype 217 (80%) | 62 (55%) 4 (109) 283 (67%) o 50 . 100 R 150 200
Abnormal karyotype  54.(20%) | 50(45%)  35(90%)  139(33%) ol
Single abnormalities 41 (76%) 29 (38%) 5(14%) 75 (54%) 100+ - Normal (n=217, events 34)
: d’alm‘[i :g Iﬂz E ?[lj _ —— Abnormal (n=54, events 15)
-+ S 754
-+8 g 1 1 8 ‘E p=0.0322
- other single T 16 3 26 ¥ 50
- s Overall survival of patients
Double abnormalities 9 (17%) 9 (18%) 6(17%) 24 (1T%) ]
-+lg 4 7 4 15 &
- other two 5 2 2 9 )
Complex 4 (T%) 12 (24%) 24 (69%) 40 (20%) ) 50 100 150 200
- del5g/-5 0 4 14 18 Time (months)
- delTgtT I 2 15 18 100 e i
- dell7p~1T74(17q) l 4 9 14 —— Int (n=27, events 11)
_ 751 ~= High (n=4, event 1)

K
2
g P<0,0001
g 50 S
g Overall survival of patlents with low-
S 25 intermediate-, and high-risk
cytogenetics.
o 50 100 150 200
Time (months)

* Up to 20% of patients with PV have karyotipic abnormalities at the initial diagnosis

* Abnormal karyotype is an independent risk factor for OS

Tang et al, Haematologica 2017
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JAKZ
TET2
ASKL1
SH2B3
CEBPA
ZR5R2
SF3B1
CSF3R
KIT
SRS5F2
IDH2
DNMT3A
sSUZ12
SETBP1
RUNX1
CBL
TP53
FLT3
CALR
MPL
EZH2
NRAS
NPM1
IDH1
U2AF1
PTPMN1
IKZF1

Total #
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B8%
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22%

16

12%

12

w

Survival

NGS

Patients with neither adverse
nor other variants

N=63

Median 16.8 years

Survival

Patients with “other” variants
N=50

Median 15.4 years

Patients with “adverse” variants
N=20
Median 7.7 years
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HR 769 (36.0-1628)

Bologna, 17 febbraio 2023

1.0 -
0.8 -
Without adverse variants
0.6 - N=182
Median 25 years
0.4 -
With adverse variants
0.2 - N=33
Median 15.7 years
0.0 - F=.001
0 10 20 30 40
Years

MIPSS-PV was based on four risk factors

* adverse mutations (SRSF2) (3 points)

* age >67 years (2 points)

* leukocyte count 215.000/mmc (1 point)
* thrombosis history (1 point)

Tefferi et al, Blood Adv 2016

Tefferi et al, BJH 2020



Cardiovascular risk factors

Cardiovascular risk factors % —
Hypertension 395
High blood cholesterol 3.6
Diabetes mellitus 74 Among risk factors arterial
Current smokers 12.8 .
ECLAP Congestive heart Talira 79 hypertension had the most relevant
O P = prognostic role for the incidence of
Myecardial revascularization procedures 2.4

arterial thrombosis

Treatments for cardiovascular risk factors — no. (%)
Hypocholesterolemic medication 47 (12.9)
CYTO-PV Antidiabetic medication 17 (4.7) —
Antihypertensive medication 176 (48.2)
Cardiovascular risk factors
Hypertension 11 (22%) 13 (26%)
Hypercholesterolaemia 3 (6%) 4 (8%} @ .
[ahetes 0(0%) 1{2%) el |
LOW-PV | intermittent davdication 0{o%) 0 (0%) IR % ptsiyear (95% CI)
i No HTN 0.85(0.57-1.25)
History of coronary arterial disease  0(0) 0{m) 3] [— HTN 2.05(1.34:3:14)
History of smoking 16047 (34%)  14/46 (30%) o Y T T T T .
0 2 & 10

4 s
Currently smoking B/47 (17%) B/49 (12%) Years from diagr?osas
Arterial thrombosis-free survival in

Marchioli et al, JCO 2005
Marchioli et al, NEJM 2013

Barbui et al, Lancet 2021
7ang et al, Haematologica 2017

POLICITEMIA VERA NEL 2023: qualcosa & cambiato Bologna, 17 febbraio 2023



POLICITEMIA VERA NEL 2023: qualcosa & cambiato

Role of comorbidities in PV

Overall Survival according to Charlson Comorbidity Index (CCl)

/
|

Overall Survival
0.75

p <0.001
§~
0 5 10 15 20 25
Years from PV diagnosis
CCl<2 CCl 22 |

Benevolo et al, Hematological Oncology 2021
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Thrombotic risk

RISK OF ARTERIAL EVENTS

e History of arterial thrombosys
* Hypertension*

* Diabetes*

* Dyslipidemia*

* Leukocytosis*

MILESTONES

 Age > 60 years

RISK OF VENOUS EVENTS
e History of thrombosys
* Age 265 years

e History of venous thrombosys

* Neutrophil/lymphocyte ratio >5*
* JAK2 VAF >50% *

* Not yet included in risk scores Barbui et a), Blood 2014
Cerquozzi et al, Blood Cancer J 2017

Guglielmelli et al, Blood Cancer J 2021
Carobbio et al, Blood Cancer J 2022
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Gender and PV

100 P=0.005
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AIMPN  ET PV PMF  sMF Wcmen o M
® Women B Men
CD34+
* ET, PV phenotype
MPN-
FEMALES specific — sy - MPN-specific mutation
mutation dependence
* Better survival
Decreased genomic instability Expansion of clone with MPN-specific
Less inflammatory microenvironment 7 mutation

CD34+

* MF, MDS/MPN
phenotypes

MALES MPN- * Progression
specific
mutation * Worse survival
Increased genomic instability Development of clones with additional
More inflammatory microenvironment 7 high-risk somatic mutations

Karantanos et al, Blood Adv 2021
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Gender and PV

5.0+
. H Females (n=1,089)
[ Males (n=917)
20 4.0 - s
Average MPN-SAF: 22.8 2 *p<0.05
o **p<ﬂ.005
Females, iy
Nt

MPN-SAF
Score

Average MPN-SAF: 20.3

Males,

0

SR U S O L Y L A T S L
0 5 10 15 20 25 30 35 40 45 50 55 €0 65 70 75 80 85 90
MPN-SAF TSS

Geyer et al, Haematologica 2017
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Symptomatic burden in PV

H Severe (score, 27) BModerate (score, 4-6) BMild (score, 1-3) BNone (score, 0)

Patients, % (n)
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Fatigue 19.9 {458)

Early satiety
Inactivity 425 (978)
ltching 468 {1077)

Concentration problems 498 (1147)

Night sweats 50 4 (1367)

Abdominal discomfort 622 (1431)

Bone pain

Weight loss 79.3 (1828)

172)

Fever

Mesa et al, Clinical Lymphoma, Myeloma & Leukemia 2018
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Fatigue or tiredness

Abdominal discomfort

Shortness of breath

Night sweats

Difficulty sleeping

Bruising

Weakness

Depression or sad mood

Pruritus

iness/vertigo/lightheadadness

Loss of concentration

ess/tingling in hands and feet

Headaches

Vision changes

Bologna, 17 febbraio 2023
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Harrison et al, Ann Hematol 2017



Symptomatic burden in PV

0 Features 1 Features 2 Features 10R 2 Features 3 Features
Rate, %
35 ~
0 5 10 15 20 25
Absenteeism
25 | (PV-related work time 3.2
[%2] missed; n=810)
s
o= 204
i Presenteeism
E (PV-related impairment _ 121
s ] while at work; n =807)
10 4
Percentage overall work
impairment due to PV _ 134
5 (n=802)
ﬂ .
N a . " Activity impairment
& SR S S impai i 19.7
4 A 2 2 & F < {PV-related impairment in
& & cﬂ@&dsﬁ & oo@i@ & &£ 3 daily activities; n=2300)
<P LAY of B o @+ R
CRE) ) P« @
&R &R 9
Geyer et al, JCO 2016 Mesa et al, Clinical Lymphoma, Myeloma & Leukemia 2018

POLICITEMIA VERA NEL 2023: qualcosa & cambiato

Bologna, 17 febbraio 2023




POLICITEMIA VERA NEL 2023: qualcosa & cambiato

Patient vs Physician perspective
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Patient Respondents*®

Fig. 3 Mycloproliferarive neoplasm-relared symproms at
diagnosis among a patient and b physician respondents.
*The question to patient respondents was “Which of these
symptoms were you experiencing at the time of diagnosis?”
The analysis included the percentages of patient respon-
dents who did not answer “none. 'The question to
physician respondents was “*Out of 100%, what proportion
of all newly diagnosed patients do you estimate have no

o

Median Percentage of Newly Diagnosed
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= 40-
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o 20 -
10

0 T 1
MF PV ET
Physician Respondents?

symproms?” The analysis included the median value
provided by physician respondents for the proportion of
newly diagnosed patients with symproms. ET essential
thrombocythaemia, MF myelofibrosis, PV polycythaemia
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Petruk, Adv Ther 2020



Patient priorities Physician priorities

BM

features S

; ! . iologica

Patient Fibrosis features

symptoms
burden and JAK2 VAF
QoL Karyotype
NGS
PV patient

Ht

Splenomegaly Leukocytosis

Thrombocytosis

Therapies with
low AEs J Thrombotic risk

Delay progression Symptoms control
A nd
. Thrombotic risk comﬁfbai dities
Overall survival Delay progression

\ )
|

Impact on diagnosis, prognosis and treatment plan definition
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Conclusions

* PVis acomplex disease with many aspects that can deeply influence patients life,
QoL and prognosis

* Even low-risk patients can present a highly symptomatic disease
A modern diagnostic approach must take all these aspects into consideration
* With the advent of new drugs capable of profoundly modifying the control of the

disease and symptoms, a multifactorial assessment is essential at diagnosis and
during the treatment phase of the patient
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A. Palladio, Villa «la Rotonda», Vicenza

Grazie
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