Myeloproliferative disease

Myelodysplastic syndrome
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Definition
Malignant transformation of haematopoietic stem cell

> uncontrolled proliferation
» Impairment of differentiation

Pluripotent stem cell impairment

> abnormal proliferation of erythroid, granulopoietic and
megakaryopoietic line

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

Usually more than one line proliferate



Classification of
myeloproliferative
disorders
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General characteristics of the CMD

& Overproduction of ona of more of the & Thrombotic or bleeding diathesis,
blood slemants, with pradominancs or both.
of a ranskormad dons. ® Extramsaduliary hematopolssis
® Hypsrcslular bone mannow/bone (INvar/spi=an).
manow Throsls ® Transformation o acubts lsuksmia.
* Cytoganstic abnormalities. @ Ovarlapping of dinical
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CMD: Chronkc myséoprolforaive disorder



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




WHO classification of
myeloproliferative diseases

m Chronic myeloid leukaemia
= Chronic neutrophilic leukaemia

m Chronic eosinophilic leukaemia and
hypereosinofilic syndrome

Chronic myeloproliferative disease unclassifiable



Polycythaemia vera

m primary polycythaemia

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

Differentiation mostly to erythroid line

Increased circulating blood volume

Absolute increase of erytrocytes more than 25% above
upper range limit

Hb 170 g/l, Ery 6x10%4/1, hct 0,55
= all lines impaired
m later marrow fibrosis or acute leukaemia transformation
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Further tests

m Abdominal USG: splenomegaly, 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 nypoxia)



Suggested treatment

m Venesection, erytrocytopheresis
m Interferon o
= Hydroxyurea

m Selective JAK2 inhibitors, JAK2+flt3,
JAK1/JAK?2 TKI and pomalidomide

m 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)

m malignant transformation of stem cell
= In parallel unmatured granolocytes and erytroblasts in the

circulation
50-60% mutation JAK2 VV617F

m Prefibrotic and fibrotic stadium
m Acute leukaemia transformation



Examination of abdomen




Blood smear







Trephlne blopsy




Treatment approach

= No splenectomy If not needed (haemolysis, high
abdominal tenderness)

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

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

m Selective JAKZ2 inhibitors -JAK1/JAK2 ruxolitinib

m Experimentaly: Thalidomide a Lenalidomide,
Pomalidomide — immunomodulatory drugs

= Allogeneic HSC transplantation



Essential trombocytaemia

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

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

= In parallel bleeding and thrombotic complications

Ethiology:
m enhanced production of thrombopoetin
m defect of TPO receptor
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Diferential diagnosis of
thrombocythaemia?

Infection
Bleeding

Iron deficiency
Malignancy
MDS- 50-

= Chronic myeloid leukemia (CML, Ph+)
= Polycythaemia vera (PV)
= Prefibrotic stage of idiopatic myelofibrosis (PMF)



Treatment approach

m Acetylsalicylic acid if not bleeding
m 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 incraasad marnow
ba afiribulad 1o coraction callularly, granulocylic proldaration
al iron daficiency or® and allan decraased arylhropoiasis
[Le. pra<libralic PKF)

(2) Prassncs of JAK2VE17F | (2) Magakaryocyls pralileration (2) Mol mesting WHO erlaria for CML,

ar similar mulabion wilh large and malura mophalogy. PV, MCS, ar alhar myalod neoplasm
Ma ar lillle granulacyls or andhaid

praliaralian

(3} Mol maaling WHO crilaria for CRIL, (3) Damanstation of JAK2VETTF or
PV, PMF, MCS, ar athar myakoid naoplasm athar clanal markar or no avidanca

(4) Dramaonstralion -.'.I ar olhar ol reaclive marrow fibrosis
clonal markar ar no avidanca al
raaclva thrombocylosis
Minar crilaria (1) BM Inlineage myalopraliaralion (1) Laukoarylhroblaslosis
(2} Subnarmal sarum Epo leval [2) Incraasad sarum LOH

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

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

*Diagnasis of PY raquires mealing either bath major erilaria and one minar critarion or the first major crileron and two minor erilaria; diagnosis ol
ET raquiras masling all four major erilaria; dagnasis of PMF requiras maaling all three major crilaria and lwo minor eritaria.

"Small to large magakaryocyles with abarrant nuclearicyloplasmic ralio and hyperchromalic and irregularly lolded nuclei and dansa clustaring.
“or Hgb ar Het =99th parcantila of ralaranca rangs lor aga, sax, or atiluds of residancs or rad call mass =25% above maan normal pradicled.




MYELODYSPLASTIC SYNDROME

clonal disorder of hematopoiesis

HIT - leads to harm of stem cell — gene mutation

MUTATION — potential for proliferation of pathological clone of cells

CLONAL GROWTH ADVANTAGE — replacement of healthy marrow
by pathological clones

Physioloqgical protection

under standard conditions leads to elimination of atypical cells

Abnormal protective reaction may lead to overproduction of cytokines
acting in a process of cellular death — apoptosis — with inadequate reaction
of T lymphocytes finally helping the uncontrolled proliferation of
pathological clone.
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Myelodysplastic syndrome (MDS)

Ineffective hematopolesis (peripheral cytopenia)
dysplasia of one or more myeloid lineages

cytogenetic abnormalities in 40-50% primary MDS
- monosomy 5, 7, del 5g-, 7g-, trisomy 8

older patients: 60 -70 years

Incidence In adults: 2-5/100 000/year
rare in children: 1/200 000/year ?
morbidity and mortality cause mainly by:

Infections, bleeding, leukemia transformation



MDS - clinical symptoms

» anemia — weakness, dyspnea, cardiac
symptoms, collapse

» neutropenia — infection, fever
» thrombocytopenia — bleeding symptoms

(skin and mucosal, nasal, womb bleeding)



MDS - DIAGNOSTICS

Peripheral blood smear: cytopenia

Marrow aspirate/smear:
morphology - dysplastic changes, % of blasts,...
cytochemistry
cytogenetics - numerical and structural changes

chromosomes 5,7,8, chromosomal aberations

flow cytometry - % CD34+ precursors
in vitro cultures, molecular biology

Trephine biopsy - cellularity, fibrosis,...

Biochemistry - iron, ferritin, B12, erythropoetin, bilirubine,
coag tests, CD 55- a CD59- erythrocytes,
tests of hemolysis

Physical examination — to rule-out secondary changes in blood
caused by other primary disorder/disease




DIFFERENTIAL DIAGNOSIS In MDS

APLASTIC ANEMIA

PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
ACUTE LEUKEMIA

MEGALOBLASTOID ANEMIA

SIDEROBLASTIC ANEMIA

... temporary dysplastic changes due to infection,...




MDS - prognosis

v ...variable

v asymptomatic patients or slowly
progressing anemia (transfusion dependence
developing years after dg)

v aggressive course with rapidly progressing
severe pancytopenia and/or transformation
Into acute leukemia



FAB classification of MDS

FAB subtype

% blasts in BM

(Bennett et.al, Br J Haematol, 51, p.189, 1982)

% ringed other criteria
sideroblasts

RA
refractory anemia

RAS

refractory anemia with
increase of ringed
sideroblasts

RAEB
refractory anemia
with excess of blasts

CMML

chronic myelomonocytic
leukemia

<15 <1 % blasts in PB

<1 % blasts in PB

different <5 9% blasts in PB

different monocytes in PB >1x10°/L |

incr. % of monocytes in BM .

RAEB-T

refractory anemia
with excess of blasts
in transformation

different > 5 9 blasts in PB and
< 30% blasts in BM




WHO CLASSIFICATION - MYELODYSPLASTIC SYNDROME

MYELODYSPLASTIC SYNDROME
REFRACTORY ANEMIA (RA)
REFRACTORY ANEMIA with RINGED SIDEROBLASTS (RARS)
REFRACTORY CYTOPENIA with MULTILINEAGE DYSPLASIA (RCMD)
REFRACTORY ANEMIA with EXCESS of BLASTS ( RAEB)

RAEB 1. (< 10% blasts)

RAEB II. (> 10% blasts)
59- SYNDROME

MYELODYSPLASTIC SYNDROME UNCLASSIFIED

MYELODYSPLASTIC | MYELOPROLIFERATIVE SYNDROME
CHRONIC MYELOMONOCYTIC LEUKEMIA (CMML)
ATYPICAL CHRONIC MYELOID LEUKEMIA (aCML)

JUVENILE MYELOMONOCYTIC LEUKEMIA (JMML)

Harris NL, Jaffe ES et al., J Clin Oncol 1999, 17: 3835.
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MDS - therapy

supportive: transfusions, antibiotics, chelation

steroids: stimulation of release of blood cells from BM
Inhibition of apoptosis (low efficiency, side effects)

growth factors (EPO, G-CSF, GM-CSF, IL-10)
temporary effect, risky in advanced stages ?

Immunosuppressive drugs (CsA, ATG)

,,I0W intensity* chemotherapy ( hydroxyurea, melphalan, low-
dose ara-C, VVP-16, topotecan ...)

combined aggressive chemotherapy: younger patients, advanced
stages (anthracyclines, ARA-C) for blast reduction

limited effect, prolonged marrow aplasia, high toxicity/mortality



MDS - allogeneic HSCT

- The only curative option in MDS
- standard part of treatment protocols in younger pts
- the best results in matched donors (MUD, MSD)

- Indication In severe cytopenia, transf. dependency,
unfavorable karyotype

- advanced forms of MDS

- combined chemotherapy before HSCT
decreased risk of post-Tx relapse, incr.risk of TRM
myeloablative (MAC) or reduced intensity (RIC)



MDS-EB, BuCyMe/?M8s

Survival, Relapse and Transplant-Related Mortality

1.0 N=183 (n=126 alive)

Median observation time of patients alive: 6.2 yrs. (0.3-17.0)

5-yrs-0S: 0.68 [0.61-0.75], E=57

5-yrs-EFS: 0.62 [0.54-0.70], E=65
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5-yrs-CIR: 0.21 [0.16-0.29], E=36

5-yrs-TRM: 0.16 [0.12-0.23], E=29

10 12 14 16
Years from HSCT




