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WHO Ciriteria 2016

1.
2.

3.

Major Criteria

Presenceof JAK2nutation(s)

I Hb> 16.5 g/dl | Hb>16g/dl or
I Hct> 49% | Hct> 48% or
Increased red cell volume > 125%

Marrow biopsyhypercellularfor age withtrilineage hyperplasia
and megarkaryocytiovariabllity in size

Minor Criterion (in the case of JAK2 negativity):

Subnormal serum EPO level

Arber, Daniel A., et al. "The 2016 revision to the World Health Organization (WHO)
classification of myeloid neoplasms and acute leukemia." Blood (2016): bi26d6.



Twomainpointsregardingdiagnosis of PV:

A single hematocrit or hemoglobin value it
a substitute for measuring redell
massg!

EPO Levels may be norm@15%).

AncocheaAgueda et al.Brit JHaem167;3(2014): 413417,
Silver KrichevskyGjoni Lymph and Hem. 2016, in press.



Hematocrit ranges in JAK2(+) ET and PV patients

Hematocrit

Potential error when

using hematocrit to

distinguish JAK2+ ET
and PV.
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Bone Marrow Examination is Helpful

Cellular PMF
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Phlebotomy

All agree must phlebotomize patients

However, must adjust for gender difference
AMen: Hct)XX np: Ow.mml p dnE N\

ANomen: HctXK % (RBC 4.5x1¢/mm)

Marchioli, Roberto, et alNew England Journal of Medicir@68.1 (2013): 2:33



Phlebotomy: Important Form of Treatment

Effect of Hematocrit VASCULAR EPISODES vs HCT
_ On Blood Viscosit

=
L
[=]
[
L
=]
(=i}
=
L]
=1}
[ =

per patient - 10 years

Vascular occlusive episodes

0=/ 1 | | l
040044 045049 050054 055059 >0.60

P.C. range

Based orChienS,GallikS. American Physiological Society PearsorTC,WetherlejMein G.Lancetl978;12191222
1984, 217249



Initial Treatment

Must assess phlebotomy

requirements first.



Phlebotomy Requirements During the Year PriciRish

All Patients
(Cornell Experience)

# Patients # PHL during the year

Quatrtile prior to rIFN! Y ELIET
1 9 1-4 3
2 9 o/ 2.9
3 8 8-12 9.5
4 8 12-25 15
Totals 34 Range: 125 7

Mean

2.8

S. 7

9.6

16

8

Silver RT. Cancer. 2006; 107:48



Myth of Phlebotomy Only:
Phlebotomy UnacceptabésSole Treatment

1. Poor clinical tolerance

2. Frequency of vascular complications

3. Development of irordeficiency anemia

4. Risk of early progression to myelofibrogi$

5. Cardiac toxicity



The hematocrit value in polycythenmara
caveatutilitor

With iron deficiency anemia , there is a poor correlation (righ
graph) between derived hematocrit and red cell count

Silver and GjonL.eukemiad.ymphoma 2014



Effect of MCV on Derived HCT

Remember, simple arithmetic is still important!
Phlebotomy: low MCV
Chemotherapy: high MCV

RBC X MCV — HCT
5.0 X 90 — 45
5.0 X 110 — 55
5.0 X 75 . 37.5
6.4 X 70 — 45



Dangers of hematocrit values ignoring RB(

Thrombosis

Thrombosis

Red Cell Count (10%/pL)
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Spivak, Jerry L., and Richard T. Silver. "The revised World
Health Organization diagnostic criteria for polycythemia
e ——y— vera, essential thrombocytosis, and primary myelofibrosis:
an alternative proposal.” Blood 112.2 (2008): 22B9.

Time (days)



Myelosupressiors an important
component of PV treatment
PVSG

1. Control peripheral RBC, platelets, WBC
2. Diminish symptomatic splenomegaly

3. Relievesruritis

4. Adjunct to phlebotomy

Fructman SemHem. 1997. 34(17).



Hydroxyurea

A Worldwide, the majority of hematologists still use
hydroxyurea(HU) asa cytoreductiveagent

A Predisposition to cancerand leukemia?



Comparative incidence of thrombosis
(PVSG study)

All events, first 378 weeks of study (7.3 years)

Hydrea + phlebotomy

Phlebotomyonly




Toxicities of hydroxyurea




Toxicities ohydroxyurea




Specific Activities afiterferon-alpha(riFN) of
Interestin PV

w rIFNspecifically affects JAK2(+) stem cells in migrillaly, et al.
ASH, 2018

w Affects intracellular signaling related to JAXTAT and other
pathways

w Inhibits early red cell and megakaryocytkevelopment

w Inhibits blood vessel formation



Treatmentof PV witHow-doserlFNa
(N= 55)

{rIFN" -2b 1 millionunts 3 Xwk
{Peqgrifn h-2b 45 mgm/ wk

Start

Accordingto the PVSG criteria (HEI45%, no phlebotomy
requirements, and platelets< 600,0005 ):

w All 55 patients had clinicalresponses

w No thrombohemorrhagicepisodes

w Previous treatment with HU in 30%

SilverRT SemHem 1997 34:40-50
SilverRT Cancer 2006 107:451-58



cm below left costal margin

24
23
22
21

N
| S

-t
»

-d
Ode&MQ\lmwol

Change in Spleen Size
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2 years after|FN-h

A 27/30 (90%) patients with initial
splenomegaly showed greater than
50 % reduction In spleen size
whether or not they received prior

HU

A In 23 (76.7%) patients, spleen

pecame nonpalpable

Silver, RTCancer 2006



Effect of interferon treatment on spleen size

BEFORHBFNRX Two years AFTER




Progressioti-ree Survival from
ThrombohemorrhagiBvents, 5%V Patients
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All 55 patientfhad CR or PR

Silver, RT. Cancer 107:458, 2006



Limitations ofIFNtherapy

Side effects are mainldose dependentperhaps less with single isomer interferon, RREG.

Typically transient flulike symptoms that occur shortly after injections

Headache Fever Mild skin reaction
Myalgia Chills Fatigue
Back/joint pain

Less common (resolve upat-Ndiscontinuation or decrease in dose):

Chronic fatigue Confusion (elderly patients) Pulmonary, cardiac, or renal
Depression Liver toxicity dysfunction

Musculoskeletal pain Cytopenias Neurological (gait disturbance,
Alopecia Autoimmune disease frontal lobe dysfuntion, bilateral

Gl toxicity lower extremity neuritis



Ropeginterferoralpha 2b
(RoPE®&2b)

A61 patients, treated every 2 weeks
A33% treated withhydroxyureaat time of screening

APrior to therapy, 22% of patients suffered major
cardiovascular events

AResponse rate: 90%
ACR 47%
APR: 43%
ACMR: 31%

Gisslingeret. al.;Blood 2015



Significant Decreases in JAK2 Allele
Burden After PegFN

(a quantitative number from § 100%)

AFirst reported byKiladjian then QuintasCardamaVerstovsek
ANot by Silver andKuriakose

AVay be related to dose, duration, degree of toxicity



Therapeutic Conundrum

IS It preferable to maintain complete
hematologic response with lowest
Interferon dose rather than to aim for

JAK2negativity?



Interferon Is effective in treating thefibrosis that
occurs Iinpolycythemia vera in the absence of

leukoerythroblastosis

CtKAAd LINRPOARSR (0KS o0l &Aé

myelofibrosis.



2/11/2009: H&E section (20X): increased fibrosis and increased atypical megakaryocytes




2/11/2009: 20Xreticulin special stain: Markedly increased fibrogigliffuse thickreticulin fibers



