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Chronic myelogenous leukemia

" a2 ou fatigue, sudations, perte de poids,
douleurs hypochondre gauche, satiété
précoce.

= Rares : saignement, goutte, priapisme.

® Bio : hyperleucocytose neutrophilique,
thrombocytose, anémie modérée.

» Ex clinique : splénomégalie

Savage, NEJM, 2002
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Imatinib

Chronic myelogenous
leukemia

Savage, NEJM, 2002

= ] génération :
o Imatinib = Glivec©
- 400 mg 1x/jour

= 2eme génération :
o Dasatinib = Sprycel©
- 100 mg 1x/jour
o Nilotinib = Tasigna©
- 150 mg 2cp 2x/jour
o Bosulif = Bosutinib©
- 400 mg 1x/jour

m 3eme génération :
o Ponatinib = Iclusig©
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Imatinib Dasatinib Nilotinib Bosutinib Ponatinib
Tabagisme
Artériopathie périphérique
HTA Risque Ep pl
Pathologie cardiague (AVC, coronaropathies) Risque Ep pl
QT long

Ep pleural

Insuffisance respiratoire

HTAP

Pericardite

Pathologies auto-immunes Risque Ep pl

Diabéte

Hypercholestérolémie Risque Ep pl

Pancréatite _

Pathologies hépatiques

Diarrhées ou pathg inflammatoires intestinales

Insuffisance renale

Utilisation d’anticoagulants

Jabbour et al. Am J Hematol. 2020;95:691-709
Hocchaous et al. Leukemia 2020 (ELN recommendations)
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BCR-ABL1 (18) 3 months 6 months 12 months >12 months

>10%

1-10%
0-1-1% Consider TKI switch*
<0-1% (MR3;MMR)
<0-01% (MR4;DMR)

100% [IRIS standardized baseline]

10% [MRY

1% [MR?]

0.1% [MR®/MMR]

0.01% [MRY]
0,0032% = MR B8 o ™
0.001% [MR3]

Smith et al. BJH Guidelines 2020
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" « Treatment-free remission »

o ~ 50% des patients restent en
rémission moléculaire apres arrét.

o 80% des pertes de réponses : 6-8
premiers mois

o 20-30% : douleurs musculo-
squelettiques

Hocchaous et al. Leukemia 2020 (ELN recommendations)

Table 8 Requirements for tyrosine kinase inhibitor discontinuation.

Mandatory:
* CML in first CP only (data are lacking outside this setting)
« Motivated patient with structured communication

* Access to high quality quantitative PCR using the International
Scale (IS) with rapid tum-around of PCR test results

« Patient’s agreement to more frequent monitoring after stopping
treatment. This means monthly for the first 6 months, every
2 months for months 6-12, and every 3 months thereafter.

Minimal (stop allowed):

* First-line therapy or second-line if intolerance was the only reason
for changing TKI

« Typical e13a2 or eld4a2 BCR-ABLI transcripts

* Duration of TKI therapy >5 years (>4 years for 2GTKI)
« Duration of DMR (MR" or better) >2 years

* No prior treatment failure

Optimal (stop recommended for consideration):

* Duration of TKI therapy >5 years

« Duration of DMR > 3 years if MR*

* Duration of DMR > 2 years if MR*
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Bone marrow stem cell
Acquired
abnormality

Principal cellular Red cell Mega- Reactive
proliferation precursors karyocytes > fibrosis
Mutated Mutated Mutated
JAK2 97% JAK2 50-60% JAK2 50-60%
CALR 30% CALR 30%
Clinical Polycythaemia Essential Primary
entity (rubra) vera thrombocythaemia myelofibrosis
10-20%
30%

5% 10%

Acute myeloid
leukaemia

Hoffbrand Essential ...... 7Th Edition, Myeloproliferative Disease



Review

Pathogenesis of myelofibrosis

Malignant Hematopoietic stem cells

(HSC)
> JAK2, CALR, or MPL mutations in 90% patients

> ASXL1, DNMT3A, EZH2, SRSF2, U2AF1, IDH1/2
mutations

Immature megakaryocytes in clusters

¥ Decreased GATAL expression
) ) » Hyperactive JAK-STAT signaling
Proinflammatory cytokines > AberrantSTAT3, PI3K, AKT, NFK-b

Extracellular matrix components signaling

> IL-1R, VEGF, TGF-8, b-FGF, PDGF, LOX, TIMP, MMP
> Fibronectin, laminin, typelv collagens

Gangat and Tefferi, BJH, 2020

Osteosclerosis



Fig. 15-37. Myelofibrosis. A, Splenohepatomegaly; B, the patient’s spleen shows a well-defined notch in the supe-
rior border. The prominent indent in the inferior border was palpable during clinical examination.

~ )

-y

Fig. 15-51. Myelofibrosis: silver impregnation stains of same cases as Fig. 15-50 (A) and Fig. 15-47, B (B). In both
biopsies there is a marked diffuse increase in reticulin fiber density and thickness with many intersections (Thiele

scale—grade 2).

Colour Atlas of Clinical Hematology 4™ edition, Myelofibrosis



:

===

Flm-llmuwrapy First-umuurapy h
* JAK2 inhibitor * JAK2 inhibitor
Byl Second-line Second-line  Androgens
*MDs Allernate JAK2 Alternate JAK2 ‘lﬁ'b:;som
- . iy L it -
‘Il-lydmxyurea mhnldalf\dﬂ'l inhibitor inhiEkor mm.‘ ) + Allogeneic HSCT
P * Hydroxyurea * Hydroxyurea * Investigational
anigs -IMiDs -IMDs drugs
e = Investigational * Investigational
drugs drugs
*Splenectamysple | | Suppartve
N SN \femdalon [/ \empes S = J

Harrison, Annals of hematology 2020




Introduction

LMC et TKi

Ruxolitinib et MPN

Ibrutinib et LLC

La pathologie

Les traitements

Newly diagnosed
myelofibrosis

DIPSS-Plus)

J

Risk groups (DIPSS,

Intermediate-1 risk

Intermediate-2 or
high risk

+ No
f Ny i
. Leukocytosis/ ; Spleen-related Constitutional : Yes
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Harrison, Annals of hematology 2020

Age >65vy (1)

Hb <10 g/dl (2)

WBC > 25 000/ul (1)
Circulating blasts > 1% (1)
Constitutional symptoms (1)

> 3 points = médiane de
survie <5 ans



MPL (TpoR)

CALR mutations (del 52 or ins 5) Activation de la voie
W515K/R/L/A
R ~25% in ET JAK-STAT
~3%in ET ~35% in PMF
~ 5% in PMF

JH7 JH4 JH3 JH2 JH1

N— FERM |+ SH2 | Pseudokinase |—{ Kinase | C

Exon 12 V617F
~ 3% in PV ~97% in PV
Vainchenker W, Constantinescu SN. Oncogene. 2013 ~60% in ET
Scott LM et al The New England journal of medicine. 2007; o~ o/ :
Nangalia et al. NEJM 2013 60% in PMF

Klampfl et al. NEJM 2013
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= Ruxolitinib = JAKAVIO

o Inhibiteur de JAK2 (et JAK1)

o Délivrance hospitaliere
o Comprimés de 5, 10, 15 et 20 mg
o 2 pathologies :

- Myélofibrose primitive

* Patient int-2 ou high risk
e Patient int-1 avec splénomégalie

- Maladie de Vaquez
e 2¢Me|igne : intolérance/résistance a I’hydréa
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Effets secondaires

= Toxicité hématologique : anémie, thrombopénie (18 semaines)

= Risque infectieux
o Infections urinaires

©)

O
O
O

= Cancers secondaires (cutanés)

= Syndrome d’arrét du ruxolitinib (RDS) : !! Pas d’arrét brutal !!!

Harrison et al. Expert Rev. Hematol. 2013

Zona
Tubercu

lose

Hépatite B

Covid19

Devos et al. Hematology. 2021
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TABLE 4. Indications for initiation of treatment.

High tumorload *Rai3-4orBinetC = gnémie et thrombopénie

Disease progression ¢ Lymphocyte doubling time of less than 6 months
* Massive (>6 cm below costal margin) or progressive or symptomatic splenomegaly
* Massive (>10 cm) or progressive or symptomatic lymphadenopathy
* Progressive marrow failure leading to cytopenia
e Symptomatic functional extranodal disease

Auto-immune problems ¢ AIHA, AITP, PRCA poorly responsive to corticosteroids

Disease related problems * 10% weight loss in 6 months
e Fatigue ( PS=2)
e Fever >38°C for >2 weeks without infection
¢ Night sweats >1 month

AlIHA: immune mediated haemolytic anemia; AITP: immune mediated thrombocytopenia; PRCA: pure red cell aplasia;
PS: performance status.

BHS guidelines 2020

T

Maladie
avancée

Maladie
active
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Effets secondaires

Clinical features Median survival

Staging system

Lab results

0 lymphocytosis 150m
low risk
o I-11 lymphadenopathy 71-
& intermediate risk splenomegaly » 101m
-1V anemia . 19m
high risk thrombocytopenia -
A <3 areas of nl
lymphadenopathies
@ B >3 areas of ] 7y
o lymphadenopathies o Rai et al. Blood 1975 &
* by i 1987; Binet et al. Cancer
C anemia " etz 2y 1981
thrombocytopenia



Antigen
K| «— BTKi
<— PI3Ki

BCR

Chemokine Artigen
Integrins ~ receptors
(e.g., CXCR4) CD19 =
CD79 - - 0 e:o
A CCL4 04 (®)
LYN
Mutations in
BTKi-resistant CLL
Transcription
Y . NN
CYTOPLASM ) WY U

Burger, NJEM, 2020




Glucocorticoids Fludarabine Chemoimmunotherapy

and alkylating plus cyclophos- with FCR induces
agents introduced phamide high CR rates
bendamustine
Mucleoside Progression-free survival
analogs benefit from anti-CD20
(fludarabine) mAb obinutuzumab plus
introduced chlorambucil vs. rituximab
) plus chlorambucil or
Rai and Binet FCR regimen chlorambucil alone
. improves overall
staging vl
surviva

N — (IR AN AN N NN (NN (N N S [
1950 1960 1970 1980 19% 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

SYK inhibitor Progression-free
fostamatinib survival benefit
active in CLL from venetoclax

plus rituximab
vs. BR in RR CLL

Better progression-

RFC : jeune, fit BTK inhibitor ibrutinib active free survival with

in refractory, high-risk CLL ibrutinib with or
without rituximab

vs. BR in untreated

- i - 304 PI3KS inhibitor idelalisib active
R BendamUStlne - age in refractory, high-risk CLL CLL

(R ou O)_leukeran . égé comorbide Progression-free survival and overall survival benefit from Progression-free survival and
. ’

ibrutinib vs. chlerambucil in untreated CLL overall survival benefit from
ibrutinib plus rituximab
vs. FCR in untreated CLL

BCL2 antagonist venetoclax and
second generation BTKi acalabrutinib

active in refractory, high-risk CLL Venetoclax plus ibrutinib

induces high rates
of CR in untreated CLL

Progression-free benefit from
venetoclax plus obinutuzumab
vs. chlorambucil plus
obinutuzumab in untreated CLL
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Table I. Commonly used strong and moderate CPY3A4 inhibitors/
inducers with potential for drug—drug interactions with ibrutinib.”

Ibrutinib = Imbruvica©

Drug class Substrate

Strong CYP3A4 inhibitors

= 420mg=1cp 1/jour dansla LLC

Antibacterials Clarithromycin, telithromycin
Antidepressants Nefazodone
- Délivrance hOSpitaIiére Antimycotics Itraconazole, ketoconazole
Antivirals Indinavir, nelhnavir, ritonavir,
saquinavir
®» |nteractions médicamenteuses : SUbStrat Other Cobicistat, buprenorphine/naloxone
; Moderate CYP3A4 inhibitors
CYT3A4 et inhibiteur glyCODFOteine P Antibacterials Ciprofloxacin, erythromycin
Antihypertensives/anti Amiodarone, diltiazem, dronedarone,
arrhythmics verapamil
Anti-emetics/ Aprepitant
antinauseants
Antimycotics Fluconazole, voriconazole
Antineoplastic agents Crizotinib, imatinib
Antivirals Amprenavir, atazanavir, darunavir,
fosamprenavir
Other Grapefruit juice
Strong/moderate CYP3A4 inducers
Antibacterials Rifampicin
. Anti-epileptics Carbamazepine, phenytoin
Gribben et al. BJH.2018 Other 5t John's Wort (Hypericum

perforatum) contraindicated
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Fibrillation
auriculaire

A

Diarrhées

Ibrutmlb

&=

» Arthralgies
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Fibrillation
auriculaire

Stephens et al. Blood 2019

A

Lipsky et al. Hematology 2020

Ibrutinib

~ 10% des patients

3 premiers mois (temps médian 2,8 mois)
Inhibition PI3K cardiaque?

Arythmie préexistante pas une Cl

Anti-arythmiques :
o Beta-bloquants préférés

o Amiodarone, verapamil, diltiazem :
inhibition CYT3A4

o Amidorane : substrat glycoprot P
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Stephens et al. Blood 2019
Lipsky et al. Hematology 2020
O Brien et al. Frontiers in onco

Saignements

logy 2021

Grade 1-2 : 26%; grade >3 : 5%
Temps médian : 6 mois

Risque augmenté si anticoagulants et
antiaggrégants

Arrét traitement/transfusions de
plaguettes

Prévention : arrét ibrutinib 3 a 7 jours
avant et apres chirurgie.
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= AVK: a proscrire (Cl dans études)
Saignements

= NOAC:
o Apixaban
o Dabigatran

Fibrillation
auriculaire

A

Ibrutinib

Gribben et al. BJH.2018
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Stephens et al. Blood 2019

e

Diarrhées

~ 50% des patients (<5% > grade 3)
6 premiers mois (5% a 18 mois)
Durée : 6 a 20 jours

Coprocultures (infection)
Loperamide

Si grade > 3 : interruption ibrutinib
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Stephens et al. Blood 2019

= ~20% des patients (5% > grade 3 :
160/110 mmHg)

= |ncidence stable dans le temps

Hypertension
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= >30% patients

= Nette réduction apres 6 mois Ibrutinib »  Arthralgies

= Eviter AINS. R/ paracétamol,
corticoides.

=  Rarement mise en attente traitement

Stephens et al. Blood 2019
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= >56% des patients

= 1/5:pneumonie

= Aspergillus, Pneumocystis

= Vaccination préalable (influenza,
pneumocoque); prévention zona.

Stephens et al. Blood 2019
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Conclusion

LMC et TKi : survie, possibilité arrét de
traitement

Ruxolitinib et PMF : symptomes

= |brutinib et LLC : survie mais ES
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