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Non-Hodgkin's Lymphomas
(NHL)



Epidemiology

= male > female
" incidence:
" jncreases with age

* increasing in recent decades (highest increase of all

hematological malignancies) x M.Hodgkin

" median age at diagnosis ~ 67 let
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Development of NHL incidence over time
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Age distribution of patients with NHL
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Patogenesis NHL I.

* Some lymphomas may be involved:

eviruses: HTLV1 (T-NHL)
EBV (Burkitt, extranodal nasal, Hodgkin
lymphomas)
HCV (lymfoplasmocytic lymphoma)
HIV (agresive NHL)

Helicobacter pylori  (gastric MALT lymphoma)

* immunodeficiency: congenital, immunosuppression, transplant
patients (solid organs and haemopoietic stem cells)

* environmental factors: pesticides, smoking?

e autoimmune diseases: SLE, rheumatoid arthritis, Crohn's disease



Patogenesis NHL II.

» precursor cell mutations = clonal expansion of
lymphocytes in their various developmental stages
* the most common mutation - chromosomal translocation
» translocation occurs during the normal process of "gene
rearrangement” (IgH, TCR)
» some translocations characteristic of certain lymphomas:
t((14,18)  ......... follicular lymphoma
1(8.14) .......... Burkitt's lymphoma
= often occur other mutations leading to "tumor progression"



Development of B-lymphocyte
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Chromosomal translocation t(14:18)
in follicular lymphoma

example:
Clhsr —  bcl-2
| < LIgH >
ocus
(ir;r «—> —-©o- - -
V, (100-200) D (>20) J (6)
t(14;18) bel-2 - Cu -

» present in> 90% FCL = bcl-2 protein overexpression »
Inhibition of apoptosis

* important role in the diagnosis and monitoring of treatment
efficacy

upraveno podle Liu Y, PNAS 1994



Histological classification of NHL

1956 Rappaport classificacation

1974 Dorfman classificacation

1974 British National Lymphoma Investigation

1976 WHO classificacation

1974 Lukes and Collins classificacation

1974 Kiel (later Lennert) classificacation

1982 Working Formulation for Clinical Usage - WF

1994 Revised European - American Classification of Lymphoid Neoplasm -

REAL classificacation
2001 WHO classification of tumors of hematopoietic and lymphoid tissues

» in modern history many classifications of lymphomas
now used ® WHO classification of lymphatic malignancies




vasic principles:  VWWHO classification

» pasic division into 3 groups

B - NHL/ T - NHL, Hodgkin lymphoma

(~ 90 %) (~ 10 %)

= with regard to the development of the normal immune system,
a further division of B-NHL and T-NHL into 2 groups:
- precursor neoplasia: correspond to lymphoblastic lymphoma /
leukemia
- peripheral (mature) neoplasia: include all other B- and T-
lymphomas

takes into account morphological, clinical, immunological and
genetic information ® divides lymphomas into units with different
clinical behaviors ® has clinical and therapeutic implications



iiinasi WHO classification of lymphatic malignancies

Precursor B-cell neoplasm

Precursor B-lymphoblastic leukasmia/lymphoma (precursor B-cell acute lymphoblastic leukasmial
ature {(peripheraly B-cell neocplasmst

B-cell chronic lymphocytic leukaemiassmall lymphocytic ymphoma
B-cell prolymphocytic leukasmia

Lymphoplasmacytic lymphoama

Splenic marginal zong B-cell lymphoma (45— villous lymphocytes)
Hairy cell leukasmia

PFlasma cell myelomasplasmacytoma

Extramodal marginal zome B-cell lymphoma of MALT type

MNodal marginal zone B-cell lymphoma (+/— monocytoid B cells)
Follicular lymphoma
Mantle cell lymphoma
Diffuse large B-cell lymphoma
Miediastinal large B-cell lrmphoma
Primary effusion mphoma
Burkitt lymphomas Burkitt cell leukaemia
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T and NK-cell neoplasms

Precursor T-cell neaplasm

- Precursor T-lymphoblastic lymphomasdleukasmia (precursor T-czll acute lymphoblastic leukasmial
MMature (peripheral) T-cell neoplasms+

T-cell prolymphocytic leukasmia

T-cell granular lymphocytic leukaemia

Agaressive ME-czll leukasmia

Adult T-cell lymphomasleukaemia (HTLW 143

Extranodal NE/T-cell lymphoma, nasal type

Enteropathy-type T-cell lymphuwoamma

Hepatosplenic & T-cell lymphoma

Subocutaneocus panniculitis-like T-cell rmphoma

MMyoosis fungoidess/Sezary syndrome

Anaplastic large cell pmphoma, TSnull cell, primary cutaneous type

Peripheral T-cell lymphoma, not otherwizse characterized
Angicimmunablastic T-cell lymphoma
Anaplastic large cell ymphoma, TSoull cell, primary systemic type

H.c:ctg:l:-.rn s lyvmphoma (Hodgkin's disease)

Modular ivmphocyte predominance Hodgkin's lvmphoma
Classical Hodgkin's ymphoma

Maodular sclerasis Hodgkin's lymphoma (Grades 1 and 2)
Lymphocyte-rich classical Hodgkin's lpmphoma

Mixed cellularity Hodgkin's lymphoma

Lymphocyte depletion Haodgkin®s lymphoma
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Relative representation of lymphoid malignancies

Mon-Hodgkin's
lymphoma
subtypes
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The importance of accurate diagnosis of lymphoma

e it is important to distinguish between Hodgkin's or non-
Hodgkin's lymphoma, because the treatment method is
different and the treatment procedures for HD ineffective in
NHL and vice versa !!

e equally important is the determination of the NHL subtype -
individual NHL subtypes have a completely different prognosis,
are treated quite differently and treatment of a given type of
NHL is not universally applicable to another type of NHL



Prognosis of individual
NHL types according to WHO  _
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The most common non-Hodgkin lymphomas
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https://lymphoma-action.org.uk/

Clinical manifestations

system symptoms:
* weight loss, subfebrile, night sweats } B- syptoms
" anorexia

local manifestations:

= enlarged lymph nodes (lymphadenopathy, adenomegaly)
= splenomegaly, hepatomegaly

= almost any tissue can be infiltrated

manifestations of the disease are variable:
= asymptomatic to severe condition
" it can develop in weeks, months to years



Classification of lymphomas according to
clinical behavior

* []ow malignant: grow slowly, less responsive to treatment
eq: follicular lymphoma

* aggressive: faster growing, potentially curative
eq: diffuse large cell lymphoma

* highly malignant: grow rapidly, without lethal treatment
they behave and treat themselves like leukemia
eg: lymphoblastic lymphoma



Low vs. highly malignant lymphomas
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Diagnostic procedure

1.refine diagnosis according to WHO
classification

®» node exscision (histology)

2. determining the extent of disability (stage,
staging)

®» CT, PET-CT (mediastinum and
retroperitoneum)

®» bone marrow infiltration?

3. determination of clinical prognostic factors
®» International Forecasting Index (IPI)



Staging of lymphoma

stadium | stadium || stadium IlI stadium 1V

ROl

A: absence of B

R O symptoms

B: temperature, night
sweats, weight loss
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N N N
Ann Arbor staging system:
St. I: involvement of 1 node or "nodal" localization

St. Il: multiple node involvement multiple sites on one side of the diaphragm
St. lll: multiple node involvement on both sides of the diaphragm.
St. IV: generalized disability - even outside the lymph nodes (bone marrow, spleen)



staging — involvement of pericardium and
lymphoma lymph nodes - X-ray + CT

after treatment - complete regression




Prognostic stratification of NHL
according to clinical characteristics

» determined by:. age (= 60 years), LDH, general condition
(ECOG = 2), stage (lll / 1V), presence of extranodal infiltration
* the result is the so-called IPI (International Prognostic Index)

5 years survival

low risk 0-1 73%

low intermediate risk 2 51%
IPI

high intermediate risk 3 43%

high risk 4-5 26%



Overall survival by risk group
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The International Non-Hodgkin’s Lymphoma Prognostic Factors Project, NEJM 1993



Complications of lymphomas

e bone marrow failure (infiltration) with decrease in blood
count

* CNS infiltration
e immune hemolysis or thrombocytopenia

e compression of surrounding structures (blood vessels,
spinal cord, ureters) by enlarged nodes

e pleural or pericardial effusions, ascites



NHL - treatment options

* chemotherapy

=« eg CHOP (cyclophosphamide, adriamycin,
vincristine, prednisone)

* iImmunotherapy (anti-CD20) »
chemoimmunotherapy (R-CHOP) R=rituximab

» actinotherapy

= autologous or allogeneic transplantation
a combination of the above
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Hodgkin’s lymphoma (HD)

Thomas Hodgkin
(1798-1866)




Patogenesis |.

* the tumor cells originate from the B cells of the germinal node
center

* Reed-Sternberg cells (RS cells) can be found in the affected
node

* most node cells are polyclonal reactive lymphoid cells, not
tumor cells



Reed-Sternberg cell
SIE (@ 7

www.webpathology.com



Patogenesis Il. — possible model

loss of apoptosis

%
cytokir> @ @

inflammatory response,
accumulation of reactive
cells

transformation stimulus

B-lymphocyte of RS cell
germinal center



Epidemiology of Hodgkin's lymphoma

e less common than non-Hodgkin's lymphomas

e more often M> F

* median age at diagnosis of 39 years

e peak incidence in 3 decades of life and in old

age
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Age distribution of patients with HD
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Clinical picture

e lymphadenopathy (neck, axils, mediastinum ..)
* related disability (VCS syndrome, ..)

e extranodal involvement rather rare (except in
advanced diseases)

e “B” symptoms (temperature, fatigue, weight loss)






Treatment options

= chemotherapy
» g ABVD (doxorubicin, bleomycin, vincristine, dacarbazine)

= actinotherapy (site of the largest nodal affection)

= combination of chemotherapy and actinotherapy

= immunotherapy: anti-CD30 mADb (brentuximab vedotin) in
relapses

= immunotherapy: PD-1 check-point inhibitor (nivolumab)

In recurrent and advanced diseases:
transplants autologous or even allogeneic




pred lécbou (krk, nadklicek, jatra) kompletni remise po 1écbé



H.lymphoma=,success story“ 20. century
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Two faces of H.
lymphoma

excelent results:

Relative Survival

early stages - cure 90% of patients

advanced stages - we treat 70-80% of patients

Relapse™
1.0 H’Wﬁo—.
o
.
0.8 .,
oo
0.
0.6 *e ®o,.
oo .
y e®
0.4 .\'\“ =
.\."1 > 0086 0090
0.2 ———@——Relapse-free time
—— -@ — Early relapse
0.04° ooy o o0 s Late relapse
5 : 10 15 20

Years since diagnosis

100

90

80

70

60

50

40

30

Relative Survival Rate (%)

20

10

-'w] A
==|B
A
=o=|1B
== 1A
=e=|||B
=_=|\VA
-=|VB

12 24 36 48 60 72 84 96 108 120
Months after diagnosis

refractory disease and early relapses - poor
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Shanbhag S, CA 2017; Glimelius I, Am J Hematol 2015



Long-term complications of lymphoma treatment

e infertility:
°* men> women
e considering semen of “banking”
e premature menopause
e secondary malignancies:
e acute myeloid leukemia, myelodysplastic syndrome, lung ca,
breast, thyroid ...
 heart disease:
e cumulative dose of anthracyclines
e chest actinotherapy



Radiotherapy I.

* success depends on the difference in radiosensitivity between
tumor and normal tissue

* application of ionizing radiation in the form of X-rays or gamma
radiation to the tumor

e application method: external (teletherapy) or internal
(brachytherapy)



Radiotherapy Il.

radiotherapy: alone or in combination with
chemotherapy
« goal: curative x palliative

In hemato-oncology:
» Hodgkin's disease
=« non-Hodgkin's lymphomas
» extramedullary leukemia (sarcoma)
= CNS in acute lymphoblastic leukemia
« TBI before allogeneic transplantation

radioimmunotherapy:
« aradioisotope-linked monoclonal antibody

= accumulation of radionuclide at the tumor site
TBI = total body irradiation



Complications of radiotherapy

e acute and long-term toxicity

e acute: general symptoms (fatigue), local skin reactions, Gl toxicity, oropharyngeal
mucositis, myelosuppression

* long-term consequences: they appear months to years after treatment

 radiotherapy is:
* mutagenic, carcinogenic, teratogenic
* increased risk of secondary leukemia or solid tumors



Immunotherapy

* monoclonal antibodies

e immunoconjugates: potentiation by toxin binding
(ricin, diphtheria toxin...)

e radioimmunoconjugates: potentiation of effects by
radioactive isotope binding



Target antigens in lymphoproliferations

bﬁnﬂu Anﬂ
b
(B”'E,’, ve aus‘fd\‘
)

ocrelizumab,GA101 T~

ofatumumab,TRU-015,

rituximab, AME-133v, —» _
PRO131921, tositumab, CD4/8 <—— zanolimumab
veltuzumab

epratuzumab —» CD22

Lym1, —>»
apolizumab HLA-DR

CD25 -«—— denileukin
lumiliximab ——» CD23 diﬁ:iiinx,
daclizumab

galiximab ——» CD80 CD52 <«— alemtuzumab
alemtuzumab —» CD52

milatuzumab ———» CD74

dacetuzumab ——» Oﬁhﬁ [~
cO?" o3l

%E%‘? TRU-016 _—"
' (SMIP)




Rituximab (anti- CD20)

= chimeric murine anti-CD20 antibody

= approved by the FDA since 1997 for the treatment of B-non-
Hodgkin's lymphomas

bindng o
Glafindng . % Complement-dependent
=> [/ cytotoxicity
I

/77 Membrane attack complex

CD20 antigen "'\_\ f‘ ;\\:\\ ¢
. \\ ,// ; a/ |

N_ FoR -~ |

anti-CD20 Qg\@ . i

antibody o ‘U Antibody-dependent
- cellular cytotoxicity

Direct effect

Smolej L, Pharmgenomics Pers Med 2014



CD20 - the ideal target antigen
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= |s expressed on most tumor and normal B cells, not on stem cells and other tissues
= eradication of tumor population with relatively low toxicity (B-lymphocytes

differentiate again from stem cells)



Addition of antibody improves survival

rituximab in DLBCL
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immunotherapy radio-immunotherapy
anti- CD20 anti- CD20 + B radiation

® radioimuniterapie kombinuje efekt imunoterapie a lokalni radiace
= zasazeny jsou i lymfomové bunky nedosazitelné protilatkou



N. patients

Autologous transplantation

numbers of transplants in Europe (1990-2016)
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Transplantation procedure

collection of patient’s hematopoietic stem cells

= mobilization using combination of chemotherapy and granulopoiesis
growth factor

= washout of hematopoietic stem cells from bone marrow into peripheral
blood
apheresis collection

= cell processing and cryopreservation

freezing with cryoprotectant
= storage of transplants in liquid nitrogen (- 196 °C)
= long-term (years)

high-dose chemotherapy

= pre-transplant chemotherapy (myeloablative) pancytopenia

cell thawing and application (autologous transplantation)
= transplant infusion
= reconstitution of hematopoiesis and normalization of blood count



Autologous haematopoietic transplantation
progenitor cells

5. Reinfusion
Thewed stem cells
are reinfused into
the patient.

1. Collection
Stem cells are collected
from the patient’s bone
marrow or blood.

2. Processing

Blood or bone
marrow is 4. Chemotherapy
processed in the \& High dose
Iab;ratory to purify " chemotherapy
and concentrate : il
gy 3. Cryopreservation and/or radiation

the rapy is given

Blood or bone marrow is to the patient

frozen to preserve it.

Kantarjian H, The MD Anderson Manual of Medical Oncology, 3rd edition



Cryopreservation and storage

e clean space, aseptic technique

e cryomedium (dimethylsulphoxide)

 after closing the bag ® out of the clean room

* place the bag in a protective metal cassette

* immediately insert into the programmable freezer
* transfer to cryo-storage after freezing

e store in liquid nitrogen




Complication

transient bone marrow aplasia:

* thrombocytopenia, anemia, granulopenia (ERY
substitution, thrombo, granulopoietic growth factors)

granulopenia infection:
» bacterial (prophylactic ATB)
toxic damage to the mucosa of the GIT:

* mucositis, diarrhea (hydration, parenteral nutrition,
anodyne)

toxic action of cryopreservant (DMSO):
neurotoxicity, cardiotixicity



Supportive care .

transfusion therapy:

= thromboconcentrates, erythrocyte resuspension
* |rradiated and deleukotized

antibiotics, antifungals:

» predisposition to infection (neutropenia, mucosal barrier
damage, Immunosuppression)

» prophylaxis and treatment of infectious complications
nutrition:

* mucositis, enterocolitis

» total parenteral nutrition

granulocyte-colony growth factor (G-CSF):

» accelerates the regeneration of granulopoiesis

* reduces the duration of neutropenia



Supportive care ll.

(hyper) hydration:
« protection of the kidneys and urinary tract from damage (toxicity
of chemotherapy, antibiotics, ..)

allopurinol:

= decreases uric acid level (increased production - increased
metabolic turnover of the tumor, tumor breakdown)
xanthine oxidase inhibitor
prevents formation of urinary stones (kidneys, urinary tract)

antiemetics:
»« eliminate nausea and vomiting



Infectious complications

most common microorganisms:

e Gram-positive bacteria (up to 60%):
e Staphylococcus epidermidis, aureus, Streptococcus viridans, pneumonia
e wound infection, CVC, pneumonia, sepsis

e gram negative bacteria (about 20%):
* Pseudomonas, Escherichia, Klebsiella
e wound infections, rapidly developing sepsis

* Clostridium difficile:
* it may outgrow other bacteria in the intestine during antibiotic treatment
* pseudomembranous enterocolitis (diarrhea, abdominal pain ..)

e fungal infections:
e candida: yeast, mouth infection
e aspergillus: mold, pulmonary aspergillosis



MYELODYSPLASTIC
SYNDROME



Introduction

acquired clonal hematopoietic disease characterized by:
* ineffective dysplastic haemopoiesis

 peripheral cytopenia (and the resulting complications)
e different risk of progression in acute myeloid leukemia

clinical manifestation:
« failure of haemopoiesis with a tendency to leukemia
transformation

morphological manifestation:
« morphological abnormalities of peripheral blood / bone
marrow cells



Epidemiological data

* median age at dg. - 70 - 76 years

* incidence / 100,000 - 0.1% (<40 years), 9% (60-70 years) to 28%
(70-80 years)

e > 80% of patients over 60 years old! at dg.

 MDS is age-independent and occurs in 10-15% of patients after
intensive cancer chemotherapy
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Development of incidence

increase:

» aging population (improving geriatric care)

=» increase in the use of cytostatics? ("Treatment related,, MDS)
decrease:

»in recent years thanks to the refinement of the classification

Incidence rate (per 100,000)

1]

O ] I I I 1 1 1 1 1
2000 2002 2004 2006 2008 2010 2012 2014 2016
Year of diagnosis

—o—Myelodysplastic syndromes -Acute Myeloid Leukemia
Zeidan A, Blood Reviews 2018



Etiopatogenesa

Radiotherapy and chemotherapy ‘
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| MDS-associated gene mutations
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Risk of progression to AML

# : Mutations

* it is a multistep process with sequential accumulation of oncogenic mutations

* haemopoietic cell mutations (age-related, external factors, immune changes) lead to
oligoclonal expansion of myelodysplastic stem cells with defective differentiation and
increased apoptosis

* there are changes in the microenvironment, immune dysregulation and cytokine imbalance,
contributing to the defect of differentiation
Ades L, Lancet 2014, Harada H, Cancer Sci 2015



Etiopathogenesis - progression to AML

clonal evolution from MDS to AML

MDS progression

Bone marrow cells

Clonal cells

\ Subclone 2
Subclone 1 o ~
Normal MDS o y

HSC stem cell \ /4 S ——
/

- !
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Founding mutations
* RNA splicing
* DNA methylation

MDS diagnosis AML stage |

mutations affecting epidenetic modification genes
(DNMT3A, TET2) or RNA splicing (SF3B1) occur earlier,
while mutations in growth factor signaling (NRAS, FLT3)
occur later at the time of AML transition

TETZ2 TP53 IDH2

DNMT3A ”~

UZ2AF1
sk GATA2  BCOR

Late

* a number of mutations appear in stereotyped order during disease

* some of them are founding mutations and some are used as driver subclonal mutations

Chai-Ho W, Rec Dev in MIDS, 2018; Harada H, Cancer Sci 2015



Diagnostics

e typically based on pathological KO (cytopenia in 1-3 lines)

e confirmed by bone marrow examination ® morphology
(dysplasia) and blast count

e cytogenetics (molecular genetics) ® allows to specify dg. and
Prognosis

e recently defined a number of units preceding MDS ® MDS is a
kind of outcome

e CHIP <-> ICUS <-> IDUS <-> CCUS> MDS

CHIP = Clonal Hemopoesis of Indeterminate Potential
IDUS = Idiopathis Dysplasia of Undetermined Significance
ICUS = Idiopathic Cytopenia of Undetermined Significance
CCUS = Clonal Cytopenia of Undetermined Significance
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Bone marrow aspirate

e dysplastic changes in haemopoiesis - different number of affected lines
(erythropoiesis / myelopoiesis / megakaryopoiesis)

* % blasts in BM / PB

e cytogenetics (cytogenetic abnormalities are present in about half of the
patients)

* molecular genetics (NGS) - further refinement of prognostic stratification



bone marrow apirate:
normal bone marrow

bone marrow apirate: :
MDS with multi-line dysplasia | -2

E . -
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Dysgranulopoiesis

dysplastic changes (morphology)

2 D

Normal . Pasudo-Pelger. Macrocylosls Chyomat ”ﬂ“‘“ ool i sl

segmented neutrophil  Hlet anomaly

Nu;mul Nuclear bricging
erythroblast

Dy_smgga_!jarynpnies =

Dysery‘thmpmesis

hi;rmll Separated single
megakaryocyte Mucle

clumping of cytoplasm nucleus - cytoplasm

Nuclear Multiple Cytoplasmic Macrocytic / megalo-
lobulation nuclei granules blastic changes

Mikromega- Small binucleated Rund, non-lobulated
karyocyte  megakaryocyte — megakaryocyte

Rajnoldi C, Ann Hematol 2005



Development of classification from FAB to WHO

Dysmyelopoietic syndromes \/

CMML

RAEB

Myelodysplastic syndromes
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(FAB) Group Myelodysplastic \/ RCMD-RS
Syndromes

Classification \/ MDs-U

2001

World Health Organization
(WHO) Classification of
Tumours of Haematopoietic
and Lymphoid Tissues

Myelodysplastic syndromes
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MDS-EB2
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MDS-U

2008

World Health Organization
(WHO) Classification of
Tumours of Haematopoietic
and Lymphoid Tissues

e the classification of MDS is gradually being refined

e |atest version from 2016 (7 subtypes)

Y

MDS-MLD

RCC*

MDS-U

2016
World Health Organization
(WHO) Classification of
Tumours of Haematopoietic
and Lymphoid Tissues

aktualni
klasifikace



WHO classification @

Organization

ring sideroblasts

type (abbreviation) i BM blasts number in BM
0,
MDS with single-line dysplasia (MDS-SLD) <15% BM < 5%
MDS with multi-line dysplasia (MDS-MLD) <15% BM < 5%
b e . 2 15%
MDS with ring sideroblasts (MDS-RS) BM < 5%
MDS with blast excess (MDS-EB)
= MDS-EB-1 BM 5-9%
absent
= MDS-EB-2 BM 10-19%
MDS with isolated del (5q) absent BM < 5%




Prognosis according to WHO

100% 3 —o—RA (9980) median=48.0 months
90% 3
. ] —4+—RARS (9982) median=56.1
80% - months
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.g 40% - —»—del-5q (9986) median=32.0
i - th
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. months
0% 1 I ! I ! 1 I I I I ' I ! I I I I 1 ' I I I T I ! I I I ! 1

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180
Months since MDS diagnosis

probability of survival according to WHO classification

Zeidan A, Blood Reviews 2018



"Natural” course, complications

* MDS - Elderly Disease (more than 80% older than 60
years!)
®» 20% die other than MDS

e ~1/3 transformation in AML ® fatal course

* most (~ 60%) die of infectious complications:

e Granulocytopenia
e granulocytic dysfunction



preiiti (OS)
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Schanz J, JCO 2012; Greenberg PL, Blood 2012
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Prognostic stratification
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5- RISK GROUPS:

= very low
} MDS low risk
= |ow

" medium
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_ } MDS hihg risk
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0 : : fm ] 10 = median overal survival ~ 6-8 years ® less
than 1 year

R-IPSS:

= percent blasts in BM

= karyotype

" blood count parameters (cytopenia)

R-IPSS = revised international prognostic scoring system for MDS



Treatment goals

= relieve symptoms ® do not change the natural course of the
disease

» permanently / temporarily cure ® change the natural course
of the disease

= low risk / elderly patients: improving pancytopenia, improving
quality of life

* high risk / younger patients: delaying progression, prolonging
survival




Treatment options

treatment is based on:

= severity of cytopenia

" risks of progression to AML-R-IPSS
= age of the patient

mptomatic
AsIyowI::ar—risk Lower-risk Higher-risk
Iy e e
,_---""-_-—- \\\ ‘-_--“-"-*-- P e
Observe Anemia with  Anemia with Other Other Transplant Non-transplant
until symptomatic/  del(5q) SEPO<500U/L  anemia  cytopenias candidate candidate
progression 1 l l l 1
Lenalidomide ESA  Lenalidomide or Allogeneic transplant;  HMA until disease
HMA or IST or HMA as bridgeto  progression/intolerance
supportive care alone | transplant
Hematopoietic growth

factors or HMA or IST or
supportive care alone

EPO = erythropoietin, ESA = erythropoiesis-stimulating agent, HMA = hypomethylating agent,
IST = immunosuppressive therapy (anti-thymocyte globulin, cyclosporine, or tacrolimus)

Steensma DP, Blood Cancer Journal 2018



Thanks for your attention
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