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ET (n=874) PV (n=729) MF (n=486) Total (n=2089
Incidence Incidence Mean Incidence Incidence

Symptom Mean (SD) (%) Mean (SD) (%) (SD) (%) Mean (SD) (%o)*
Worst fatigue {one-item
BFI)

39(29) 84 42(29) B5 4.9(2.8) 94 43(29) 87
Early satiety 2.1(2.6) 56 2.4 (2.7) 60 3.2 (3.0) 74 2.4(2.8) 61
Abdominal discomfort 1.6(2.3) 48 1.6 (2.3) 48 2.6 (2.8) 1.8 (2.5) 52
Inactivity 1.9(2.5) 54 24(28) 60 3.3(3.0) 76 24(27) 61
Concentration 22(2.7) 58 26(2.8) 62 2.8(2.9) 68 2.5(2.8) 62
Night sweats 1.9(2.7) 47 2.1(2.8) 52 2.9(3.2) 2.2(2.9) 53
ltching 1.7 (2.6} 46 2.7 (3.1) 62 2.1(2.9) 52 2.1(2.9) 53
Bone pain 1.7 (2.6) 45 2.0(2.8) 48 2.2 (2.9) 53 1.9 (2.7) 48
Fever 0.4(1.2) 17 0.4 (1.2) 19 0.6 (1.6) 24 0.5(1.3) 19
Weight loss 0.9 (2.0} 28 1.2 (2.2) 33 2.2(3.1) 47 1.3 (2.4) 34
MPN - 10 18.3 (15.4) - 21.6 (16.7) - 126.6 (18.0) -- 21.4 (16.8) ---

ET, essential thrombocythemia; MF, myelofibrosis; PV, polycythemia vera
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MF—0 Scattered linear reticulin with no intersection (cross-overs)
corresponding to normal bone marrow

MF—1 Loose network of reticulin with many intersections, especially in
perivascular areas

MF—2 Diftuse and dense increase in reticulin with extensive

intersections, occasionally with only focal bundles of collagen and/or
focal osteosclerosis

MF—3 Diffuse and dense increase in reticulin with extensive
intersections with coarse bundles of collagen, often associated with

significant osteosclerosis

Fibre density should be assessed in haematopoietic (cellular) areas.
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JAK2 V617F Mutation

Altered Signaling through JAK-dependent Intracellular Pathways
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WHO PV criteria

Major criteria

1. Hemoglobin =16.5 g/dL in men

Hemoglobin =16.0 g/dL in women

or,

Hematocrit =49%: in men

Hematocrit =48% in women

or,

increased red cell mass (RCM)™*

2. BM biopsy showing hypercellularity for age with
trilineage growth (panmyelosis) including
prominent erythroid, granulocytic, and
megakaryocytic pmllferatlnn with pleomorphic,

s in size)

Minor criterion

Subnormal serum erythropoietin level
Diagnosis of PV requires meeting either all 3 major criteria, or the first 2 major criteria
and the minor criterion¥

*More than 25% abowve mean normal predicted value.

T Criterion number 2 (BM biopsy) may not be required in cases with sustained
absolute erythrocytosis: hemoglobin levels =18.5 g/dL in men (hematocrt, 55.5%:) or
=16.5 g/dL in women (hematocrit, 49.5%) if major criterion 3 and the minor criterion
are present. However, initial myelofibrosis (present in up to 20%: of patients) can only
be detected by performing a BM biopsy; this finding may predict a more rapid
progression to overt myelofibrosis (post-PWV MF).

B ((-4. il 8



WHO ET criteria

Major criteria
1. Platelet count =450 x 10°LL
2. BM biopsy showing proliferation mainly of the megakaryocyte lineage with increased numbers of enlarged, mature megakaryocytes with hyperlobulated nuclei. No
significant increase or left shift in neutrophil granulopoiesis or erythropoiesis and very rarely minor (grade 1) increase in reticulin fibers
3. Not meeting WHO criteria for BCR-ABLT™ CML, PV, PMF, myelodysplastic syndromes, or other myeloid neoplasms
4. Presence of JAK2, CALR, or MPL mutation
Minor criterion
Presence of a clonal marker or absence of evidence for reactive thrombocytosis
Diagnosis of ET requires meeting all 4 major cniteria or the first 3 major criteria and the minor criterion

I 0 I( /%m
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WHO prePMF criteria

Major criteria
1. Megakaryocytic proliferation and atypia, without reticulin fibrosis >grade 1%, accompanied by increased age-adjusted BM cellularity, granulocytic proliferation, and often
decreased erythropoiesis
2. Not meeting the WHO criteria for BCR-ABLT™ CML, PV, ET, myelodysplastic syndromes, or other myeloid neoplasms
asence of JAK2 CALR, or MPL mutation or in the absence of these mutations, presence of another clonal marker, T or absence of minor reactive BM reticulin fibrosis—

Minor criteria
Presence of at least 1 of the following, confirmed in 2 consecutive determinations:

a. Anemia not attributed to a comorbid condition

b. Leukocytosis =11 x 10°1L

¢. Palpable splenomegaly

d. LDH increased to above upper normal limit of institutional reference range
Diagnosis of prePMF requires meeting all 3 major criteria, and at least 1 minor criterion

*See Tahle 8.

Tln the absence of any of the 3 major clonal mutations, the search for the most frequent accompanying mutations (eg, ASXL1, EZH2, TET2, IDH1/IDH2, SRSF2, SF3B1)
are of heip in datermining the clonal nature of the disease.

Minor (grade 1) reticulin fibrosis secondary to infection, autoimmune wisorder or oiner chronic infiammatory conditions, nairy cell leukemia or other lymphoid neoplasm,
metastatic malignancy, or toxic (chronic) myelopathies.
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WHO overt PMF criteria

Major criteria
1. Presence of megakaryocytic proliferation and atypia, accompanied by either reticulin and/or collagen fibrosis grades 2 or 3*
2. Not meeting WHO criteria for ET, PV, BCR-ABL1" CML, myelodysplastic syndromes, or other myeloid neoplasms
asence of JAK2, CALR, or MPL mutation or in the absence of these mutations, presence of another clonal marker, f or absence of reactive myelofibrosisf ———

Minor criteria
Presence of at least 1 of the following, confirmed in 2 consecutive determinations:
a. Anemia not attributed to a comorbid condition
b. Leukocytosis =11 X 10°L
c. Palpable splenomegaly
d. LDH increased to above upper normal limit of institutional reference range
e. Leukoerythroblastosis
Diagnosis of overt PMF requires meeting all 3 major criteria, and at least 1 minor criterion

"See Table 8.

tin the absence of any of the 3 major clonal mutations, the search for the most frequent accompanying mutations (eg, ASXL1, EZH2, TET2, IDH1/IDH2, SRSF2, SF3B1)
are of help in deieimining the clonal nature of the disease.

1BM fibrosis secondary to infection, autoimmune disorder, or other chronic inflammatory conditions, hairy cell leukemia or other lymphoid neoplasm, metastatic

malignancy, or toxic (chronic) myelopathies.
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ET PV PMF
Thrombotic events 10%-29%% 34%-39%% 7.2-13.296256
Bleeding events 0.3%57 2.9%8 -
Leukemic transformation 2% at 15 5970 55% at 15y 6%-18%1

70 72,73 28,74,75

High risk 3-4 points 4 points >4 points
Intermediate 2 risk N/A 3 points 3-4 points
Intermediate 1 risk 1-2 points 1-2 points 1-2 points
Low risk 0 0 points 0 points

* Constitutional symptoms were defined as weight loss over 6 months, night sweats, unexplained fever.
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Thrombosis Arterial Thrombosis Venous Thrombosis
Risk Factor Present Absent OR (Cl) P Present OR (C) P Present OR (CI) P
Patients (269 98 (73.1) 29 216 10 {7.5)
FV Leiden mutation heterazygote 2 (5.6 4 (4.1) 14 (0279 859 104 0.8 (0.1-7.8) 1,000° 1(10.0 26 0.3:259 3010
Fl 6202104 hetermzygote 0(0.0) 33.9) 04 (0.0-7.4) Ty 000 0.5(00-9.2) 1,000° 0 (0.0) 13 0.1:269 1,000°
JAK2 NG 17F mutation positive 2 (178 56 (57.1) 26 (1.1-63 @ 24 B2.8) 36(1.3-10.2) @ 7 (0.0 18 0.47.1) 517
JAK2 VE1TF burden allle (%), median 193 (104-27.7)| 16.7 (9.2-24.0) s 198 (11.2-30.2) 0 187 (B8-24.9 94g°
(first-third quartile)
WBC (x10%0), median first-third quartilel  [10.2 (8.6-135 | 85(7.0-109) 106 @.7-140 86 (59-10.4) B0
ABC (x10" 468 + 089 | 468+ 066 964 482 +090 450 (+0.90) 517
HGE /L) 196 + 27 136 + 19 g 136 + 29 135+ 20 823
PLT (x10%1), madian (first-third quartile) B57 (543-850) | 617 (526-745) 576" 700 (71-010) 492 (444-707) 078
Age (vears), median (range) 65 (23-92) 52 (18-90) 0g" 65 (23-92) 63 (38-62) RS
Mala 14 (389) 26265 |18 (0839 " 12 [41.4) 2.0 (0D8-46) 3 (30) 120349 1,000°
Smoking B(222) 13(133) 19 (0.7-50) kilta 8 078 25(0968) . 1 (10} 0.7 0162 1.000°
Alcohofism 00,0 0(0.0) 27 (01-1385) sal’ 000 13014718 w8 0 (0.0 95 0.2-502.7) il
Hypertenision 2% (72.2) 40 (40.8) 38 (1.6-6.7) @ 19 65.5) 28 (1.265) @ 10(100)  [303 f1.7-5324)
Diabetes B (16.7) 10(102 |18 (0652 q & 207} 2.3 (08-7.0) 2 1(10.0) 10 0185 1.000°
Hyperlipidemia 11 (306 9(0.2 31 (12-81) @ 9010 4516126 3 (30.0) 42 08193 0B1°
At least one CV risk factor 31 (86.1) 54 (55.1) 51 (18141 24 828 3014117 10(100) |17 {1.0-3008)
N/ S
" # 1$ %&' ( + *| -1
#
#
/ 0
1
2 -
# #
3 (# + 4565
57/ . 4 . 16A3/6 /6 :'"< 18 H#%W2* * [2 > 6
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[PSET thrombosis model®

Risk factor HR Score
Age > 60 years 1.50 I point
CV risk factors 1.56 | point

Prior thrombosis 1.93 m
JAK2V61TF 2.04 Q2 points )

Distribution and event rate®

Risk category Points Distribution Event rate

Low risk (-1 points 39% 1.03% pts/year
Intermediate risk 2 poinis 39% 2.35% pts /year
High risk > 3 points 23% 3.56% pts /year

IPSET International Prognostic Score of Thrombosis, CV cardiovascular, % pts/y percentage of patients per year]
“891 patients
P1220 patients

7 5+ &# )7 4.-4B-4.C>-41
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Recommendations for second-line therapy in PV
Current drug options

Interferon-a, if hydroxyurea resistant / intolerant

Hydroxyurea, if Interferon-« resistant / intolerant

Busulfan, for patiefs with short life expectancy

Pipobroman, 2P ( quently used)

' * Foundation
European m LeukemiaMet

Barbui et af, J Clin Oncol 2011.29(6).761-70

Ruxolitinib, in patients with inadequate response or
intolerant to hydroxyurea

FoA

http://www accessdata._fda_gov/drugsatfda_docs/label/2014/202192s008Ibl.pdf

Parg
de Salut
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'No thrombosis history | Arterial thrombosis history | | Venous thrombosis history |

| |

Any age

Age <60 Age =60 l J
Hydroxyurea +
JAK2/CVR - s Hydroxyurea +
e systemic anticoagulation
| | |
= P P Hydroxyurea + _
= & @ once-daily aspirin ~ Consider
twice-daily aspirin, Consider adding
in “ﬁgegggce of once-daily aspirin,
. € 20U, in the presence of
Eﬁgmﬁgw CVRor C‘F,’VR or
ce-gal JAK2V61TF
aspifin JAK2VEB1TF
Once-daily aspirin In addition, all patients with PV require phlebotomy
v to keep hematocrit below 45%
Observation
(A 1" 3 /2. 6./ . o7 172 . F /= - | /6 = /66 A 267
o120 .. A 1+.3/ 6 IA. A6 /. 3 7TIA 223 L. -+ 3

?? 4,-" (6156./ A/ 2 >3 * DA"-3 [?A .



A4
!

Interferons

H#
&

Hydroxyurea

Ruxolitinib

Benefits

- Control of myeloproliferation

- Reduction in thrombosis risk?

- Anticlonal activity

Concerns

- Impact on short-term QoL

- Long-term tolerability

Patient selection

- Early in disease course

- Preserved fitness/limited
comorbidities

- Modest if any splenomegaly

- Absence of additional nondriver
mutations

Compelling data for early use

Benefits

- Control of myeloproliferation

- Reduction in thrombaosis risk
(high-risk ET)

Concerns

- Mucocutaneous toxicity, skin
cancer risk, myelosuppression

Patient selection

- High-risk ET and PV

- Caution in those aged <40 y

- Lower-risk patients with
symptomatic thrombocytosis,
intolerance of phlebotomy,
progressive leukocytosis,
uncontrolled
symptoms/splenomegaly

Benefits

- Reduction in phlebotomy needs

- Reduction in spleen size

- Improvement in symptom burden

Concerns

- Infection, weight gain, cholesterol
change, skin cancer risk,
myelosuppression

Patient selection

- Later disease course

- Moderate to high symptom
burden

- Hydroxyurea resistant or
intolerant PV

No compelling data to advise in low-

risk patients without indications

'<). 1 .06AO0

.+

B8# %

Data only support use as a
second-line agent in PV; no
frontline data or support for use
in ET

/2
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Constitutional symptoms® J -\/ \/
Hb <10 g/dL v i v
WBC > 25,000/pL ") Y i
Peripheral blood blasts > 1% Y Y/ YV
Platelets < 10 x 104/pL v
Red cell transfusion need"” V

I Unfavorable karyotype* v I
Point per variable 1 point each 1 point each but Hb=2 1 point each
B,0B , 1
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