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Definition
Malignant transformation of haematopoietic stem cell

» uncontrolled proliferation
» differentiation impairment

Pluripotent stem cell impairment

» abnormal proliferation of erythroid, granulopoietic and
megacaryopoietic line

Frequently followed by:
- bone marrow fibrotisation
- extramedullary haemopoiesis in spleen and liver

Usually more than one line proliferate
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Classification of
myeloproliferative
disorders
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General characteristics of the CMD

@ Thrombotic or bleeding diathesis,
or both.

® Extramsaduliary hematopolssis
(INar/spi=an).

® Transformation 1o acubs suksmia.

& Ovwarlapping of dinical
characteristics.

& Overproduction of ons of more of the
blood slemeants, with pradominancs
of a ranskormad clons.

® Hypsrcslular bone marnow/bons
manow Throsls

* Cytoganstic abnormalities.

CMD: Chronkc mysioprolforaive disordar




Molecular pathogenesis of the MPD
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Fig. 15-2. Molecular pathogenesis of the myeloproliferative disorders.




WHO classification of
myeloproliferative diseases

Chronic myeloid leukaemia
Chronic neutrophilic leukaemia

Chronic eosinophilic leukaemia and
hypereosinofilic syndrome

Polycythaemia vera

Chronic idiopathic myelofibrosis

Essential trombocythaemia

Chronic myeloproliferative disease unclassifiable




Polycytaemia vera

primary polycythaemia

Clonal disease , 95% nucleotid mutation JAK2 V617F
Enhanced proliferative activity

Differentiation mostly to erythroid line

Increases circulating blood volume

Absolute increase of erytrocytes more than 25% above
limit

Hb 170 g/l, Ery 6x10%4/l, hc 0,55

all lines impaired

later marrow fibrosis or acute leukaemia transformation



Management
of patients with
CML

BCRH-ABL protein

« [t inhibits cell
rolifaration
t induces apoptOSIs
Poesu ility of
treatment resistance
and mutation

Complete cytogensatic
response [l =

No Philadelphia
chromosomes are
detected in more than
20 bone marrow cells
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» Unregulated c=ll
prolifaration

= Antiapoptotic effects

= Changes in call
adhesion

= Activity against
imatinib-resistant
BCR-ABL mutations
= Increasad efficacy
» Increasad tolerability
* Hi Cg‘ger affinity to the
ABL binding
pocket

Complete molecular
response

No BCR-ABL
transcripts in
peripheral blood
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Further tests

« Abdominal USG: splenomagaly, no kidney

abnormality ( X erythropoietin secreting
tumor)

» No congenital heart disease (x plasma
volume reduction, diuretic therapy)

» Normal blood gases, normal pulmonary
function tests (x chronic hypoxia)



Suggested treatment

Venesection, erytrocytopheresis
Interferon o
Hydroxyurea

Selective JAK2 inhibitors, JAK2+flt3,
JAK1/JAK2 TKI a pomalidomid

Acetylsalicylic acid 75 mg/day

No Iron supplements



Essential myelofibrosis

chronic idiopatic myelofibrosis, myelosclerosis

Gradual replacement of haematopoiesis in bone marrow with
fibrotic tissue. Platelets growth factor stimulates fibroblasts to
collagen production

Proliferation of haemotopoietic tissue with extramedulary
localisation (spleen and liver with organomegaly)

malignant transformation of stem cell

In parallel unmatured granulocytes and erytroblasts in the
circulation

50-60% mutation JAK2 V617F

Prefibrotic and fibrotic stadium
Acute leukaemia transformation
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- Trephine biopsy







Treatment approach

No splenectomy if not needed (haemolysis, high
abdominal tenderness)

Supportive care (transfusions with chelation, antiinfective
treatment If necessary)

Hydroxyurea, interferon o (reducing spleen size and
secondary symptoms)

Selective JAK2 inhibitors -JAK1/JAK2 ruxolitinib

Experimentaly: Thalidomide a Lenalidomide,
Pomalidomide — immunomodulatory drugs

Allogeneic HSC transplantation



Essential trombocytaemia

« Hyperplasia of megakaryocytic line with platelets
elevation (over 1000x 10e9/1, i1 3000)

 Platelets are functionally impaired, together with
coagulation factors consumption, -

« In parallel bleeding and thrombotic complications

Ethiology:
 enhanced production of thrombopoetin
 defect of TPO receptor






Diferential diagnosis of
thrombocythaemia?

Infection
Bleeding

Iron deficiency
Malignancy
MDS- 5¢g-

Chronic myeloid leukemia
Polycythaemia vera
Prefibrotic stage of idiopatic myelofibrosis



Treatment approach

Acetylsalicylic acid if not bleeding
Keeping platelets below 1000 x 10e9/I

Anagrelide
Interferon

Hydroxyurea

Thrombocytopheresis



TABLE I. The 2008 World Health Organization Diagnostic Criteria for PV, ET, and PMF [2]
P ET PMF

Majar crilaria (1) Hgb = 18.5 g/dL (man) = (1) Plalalal counl =450 = 10%L (1) Magakaryocyle prollaralion
16.5 g/dL (woman) or Hgb = and a‘b_n.n]:lia':I accompaniad by aithar
17 g4l (man), ar = 15g/dL ralculin andfar collagan fibrasis, ar in
[woman) i associalad with a Iha absanca aof raliculin brosis,
suslainad incraassa ol =2 gidl the magakaryocyls changas musl
fram basaling thal can nol ba accampaniad by incraazad marnow
ba aftribulad lo corraction callulary, granulocylic prolilaration
ol iron deficiency o and allan decraaszad anhropoiasis
(le. pra<libralc PMF)

[2) Prasance -:11@ [2) Magakansocyla pralilaralion [2) Mal maating WHO critena for CML,

ar =imilar mulation wilh largs and maturs momphalogy. PV, MCS, ar althar myalod neoplasm
Ma ar lillle granulacyls or andhaid

praliaralian

[(3) Mol maaling WHO crilaria for CRIL, (3) Damanstation of JAK2VETTF or
PV, PMF, MCS, or athar myakoid neoplasm athar clanal markar or no evidanca

(4} Damanstalion o ar alhar al raaclve marrow hbrosis
clonal markar ar no avidanca al
raaclva thrombocylosis
Minar crilaria (1) BM nlinaage miyalopralidaralion (1) Laukoarylhroblaslosis
(2} Subnarmal zarum Epo laval (2} Incraaszad sarum LOH

(3) EEC growlh [3) Anamia
[4) Palpabla zplanomagaly

Hgb, hamoglobin, Hel, hematocril; Epo, ardhropaisting BEC, andoganous arylhroid colony; WHO, Warld Haalth Organizalion; CML, chronic
miyaloganous leukamia; MOE, myalodysplaslc syndroma; LOH, laclale dehydroganasa.

*Diagnasis of PV raquires maealing aither bath major erilaria and one minar crilanon or the first majar crileron and two minor erilaria; diagnosis ol
ET raquiras maaling all four major crilaria; diagnosiz ol PMF requires maaling all three major crilaria and lwo minar erileria.

B mall 1o larga magakaryocylas with abarranl nuclearicyloplasmic ralio and hyparchromalic and iregularly loldad nuclel and dansa cluslaring.
“or Hgb ar Het =99th parcantila of ralaranca rangs lor aga, sax, or atituds of residancs or rad call mass =25% above maan normal pradicled.




Chronic myelogenous leukaemia

clonal myelopoliferative disease rising by malignant
transformation of haematopoietic stem cell with the
Impairment of its differentiation and proliferation

10-25% of leukaemia in adults

Incidence 1-2/ 100 000

— 5,000 newly diagnosed inthe USA
— 5,000 Europe
— 100 - 150 CZ

Increasing incidence with age, median 55 let



Function of genes ABL and BCR

9 e protein p1454BL with
tyrozinproteinkinase activity

» negative regulator of mitotic activity
by binding regulatory proteins (pRb a
p53)

» facilitates damaged DNA repair
DNA

e protein p1608CR with
serintreoninproteinkinase activity

e Important role in patogenesis of
c-ABL CML
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Chimeric (fusion) gene BCR-ABL

BCR-
ABL
gene

eprotein p210BCR-ABL has thyrosin-kinase
activity of Abl

*The activity i1s multiplicated

*There Is autophosphorylation —loosing proper
regulation

*Proteins responsible to signal initiation of
mitoses are activated

Cells are transformated



Peripheral blood smear




Clinical stages of the disease

Advanced phases
Chronic phase

Accelerated _ _
phase Blastic transformation
Median 6—8 Median of Median of survival 6-8
years in stable duration less months
stage_l_(&?)-zo y. than 1 year Terminal phase

T




Treatment strategies in CML.:

1. Inhibitors of thyrosin-kinase BCR-ABL first generation - imatinib mesylate

2. Inhibitors of thyrosin-kinase BCR-ABL second generation - dasatinib,
nilotinib, bosutinib

3. TKI 3. generation — ponatinib)
4. Allogenneic transplantation
5. Interferon

6. Experimental treatment - pegylated interferon
- homoharringtonin
- 5-aza-2-deoxycytidine
- gene therapy (antisenseoligonukleotidy)
- vaccination, enzymes, growth factors

(7. Conventional chemotherapy)



Mechanism of imatinib




Management
of patients with
CML
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Questions on the topic

Does myeloproliferative disease also include lymphoma ?
By which laboratory examination can we diagnose CML ?
By which laboratory examination can we diagnose CML ?
Anagrelide is used in the treatment of which MPO ?

What KO values can be expected in polycythaemia vera ?



