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Mr B.O. 38 ans

28/06/2022
Lymphocytose : 7697 (VN 800 — 3180)

CD 19 (LyB) % 2
(80 — 490) tot 154

CD 3 (LyT) % 81
(780 — 2240) tot 6235

CD 4 (LyT helper) % 20
(490 — 1640) tot 1539

CD 8 (LyT cyto) % 60
(170-880) tot 4618

CD 56 + CD 3 —(NK) %13
(80 — 690) 1001

CCL : Lymphocytes cytotoxiques
Origine virale ? Elévation des enzymes hépatiques




Mr B.O. 38 ans
Lymphocytose CD 8* (cytotoxiques)

Sérologie virale

28/06
EBV IgM (<1) 7,5
1gG (<1) 14,4
CMV IgM (<1) 14

IgG (<6) 58



Mr B.O. 38 ans

15/07/2022 Amélioration clinique
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Mr B.O. 38 ans
Lymphocytose CD 8* (cytotoxiques)

Sérologie virale

28/06 15/07
EBV IgM (<1) 7,5 4,8
186G (<1) 14,4 15,6
CMV IgM (<1) 14 8,18
IgG (<6) 58 91

CCL infection a Cytomégalovirus
NB : épouse enceinte (CMV +)
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Lymphocytes reactionnels (MNI)
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la réaction immunitai

Microbe
7

re normale : les étapes

Immunité adaptative

% Immunité naturelle
Barrieres
epithéliales

Lymphocytes T effecteurs

eLyser la cellule infectée

Lymphocytes B

5 eActiver la production
d’anticorps
par le ly B spécifique,

; Cellules
Complément NK activation des macro®
Heures //
0 6 12 _ -

Adapted from Abbas et al, Elsevier 2005
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Récepteurs spécifiques & |'antigene sont portés par les lymphocytes Bet T

,——%
I/ \
i |
L

Lymphocyte B

Ly T cytotoxique Ly T auxiliaire (helper)

Le récepteur a I'antigeéne du
lymphocyte B est une
immunoglobuline membranaire

Le récepteur a I'antigene des lymphocytes T
reconnait 'antigene présenté sous forme de
fragments peptidiques par les molécules du
CMH (double reconnaissance)
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Sous-classes de lymphocytes T

A

ok

Ly T cytotoxique

Ly T auxiliaire (helper)

Ly T CD8+
Reconnaissent les ag présentés par les
molécules du CMH de classe |

- Lyse de la cellule infectée

Ly T CD4+
Reconnaissent les ag présentés par les
molécules du CMH de classe |l

— Sécrétion de cytokines

— T

Ly Th1 (IFN-y) Ly Th2 (IL-4)
—activation —activation
des macrophages desly B

l l

Phagocytose Anticorps




Complexe majeur d histocompatibilité : systeme HLA chez 'homme

Molécules de classe |

Présentes sur toutes les cellules nucleées

Présentent des peptides antigéniques aux ly
T cytotoxiques

— [estruction de “microbes’
intracellulaires (ex: virus)

Molécules de classe |

Présentes uniquement sur les cellules
présentatrices d'ag

Présentent des peptides antigéniques aux ly
T auxiliaires (helper)

—> Destruction de “microbes”
extracellulaires internalisés (ex: germes |G
nbligatoires)
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Réponse primaire/secondaire dans l'immunité adaptative

Antigene A

Antigene A

+ antigene B

Réponse secondaire:

plus rapide
plus forte
plus durable
spécifique
systémique

Adapted from Abbas et al, Elsevier 2005
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Phases des réponses immunes adaptatives

Reconnaissance = activation = prolifération = maturation = phase effectrice = homéostasie = mémoire

Cellule :

prodgctrice Elimination
d'anticorps des antigénes| !
(plasmocytes) '

Immunité
humorale

. Immunité a | : gg:::’;ﬁi
ellule mediation cellulaire | | ; :
grésentatrice Siniiaing Apoptose bl nies
'antigéene .
3 9 clonale |
Lymphocyte T
g naif
So Lymphocyte B

naif

Temps écoulé apres I'exposition a I'antigéne
Adapted from Abbas et al, Elsevier 2005
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Fonctions effectrices des lymphocytes

Reconnaissance de I'antigéne

Lymphocyte T :'@: *

cytotoxique
{(LTc) Cellule infectée
exprimant I'antigéne
microbien

Neutralisation
du microbe,

Lymphocyte B ~ phagocytose,
* g activation
Microbe du complément
Anticorps
Cytokines & Activation des
aey / macrophages
2 . e
= @ ad INF-y
o 0\
Antigéne microbien
Lymphiocyle T présenté par une cellule  Serar:
auxiliaire présentatrice d’antigéne IL-4 Activation

(prolifération
et différenciation)
des lymphocytes
- B

Destruction
de la cellule
infectée

Adapted from Abbas et al, Elsevier 2005
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L e déclin de la réaction immunitaire

T cell
expansion

Functional

Time after antigen exposure

Les réponses immunitaires aux ag extérieurs déclinent avec le temps aprés I'immunisation: c'est
surtout a cause de I'apoptose des ly activés qui sont privés des stimuli de survie quand |'ag est
éliminé et que l'immunité naturelle décline
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ttiologie des Lymphocytoses

Infections

e Désordres lymphoprolitératifs

Médicaments et réactions d'hypersensibilité

Lymphocytose
Lymphocytose

Lymphocytose
Stress

l monoclonale
3 congénitale

3 polyclonale persistante

NHI juillet 2022



Lymphocytosis

Monomorphic /\ Pleomorphic

Suspect Neoplastic Suspect Reactive



Lymphocytes reactionnels (MNI)




Exemples d’analyses de cytomeétrie
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Etiologie des lymphocytoses: infections

e \irus
EBV

CMV
HIV (phase précoce)

Autres: influenza, hépatites, oreillons, rougeole HTLV-1.adenovirus
e Ractéries: griffes de chat (Bartonella), cogueluche, brucellose
e Parasites : malaria, toxoplasmose, babesiose

e Tuberculose



Lj'm phocytosis

Monomaorphic

"""'-"

oo .
5.04
allr

Suspe{:t Meoplastic

Small, round nucked

Folded or degwed ruclel

Conwohried nacked

Wilkoaus cytopdasm

Praminent nuceol

Pleomorphic

. Suspect Reactive :
Differential Diagnosis Ancillary Tests

PBL
Eléli_ Burkitt Flow cytometry

MCL FISH

T-PLL
FL T-cell Flow cytometry
MCL Pertussis® FISH CCND1, BCLZ
Atypical CLL Tissue biopsy
Sezary syndrome Flow cytometry

Adult T-cell leukemia

T-cell clonality

HCL
SMZL ot Flow cytometry
HCLV
LPL metry
. Plasma cell myeloma E'.?E'pﬁzp
Plasma cell leukemia
. Flow cytometry
ow cytol
‘ T-LGL i
. T-cell clonality
'. MK cell leukemia KIR profile
’ T-PLL
B-PLL Flow cytometry
HCLV Cytogenetics
—_ MCL
Burkitt Leukemia
. DLBCL Flow cylometry
MCL FISH MYC
o |ALCL

Figure 2. Diagnostic algorithm for
the workup of lymphocytosis.
Pleomorphic lymphocytosis
favors a reactive etiology.
Correlation with clinical and
laboratory testing is required.
Monomorphic lymphocytes are
concerning for a neoplastic
process, and further workup
including flow cytometric
immunophenotyping and
appropriate ancillary testing is
required. *Pertussis infection is a
reactive cause of monomorphic
lymphocytosis, most often seen
in pediatric populations.
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ttiologie des lymphocytoses: Désordres lymphoprolitératifs

e Leucémie lymphoide chronique (LLE)
e Lymphomes non-Hodgkiniens
Lymphome & cellules du manteau (MCL)
Hairy-cell leukemia

lymphome folliculaire (FL)
Syndrome de Sézary (MF)

o ATLL leucemie liee a HTLV-|
e Leucémie lymphoide T & grands lymphocytes granuleux
e Leucémie lymphoide aigiie




Exemples de cellules lymphomateuses
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Plasmocytes
réactionnels

Plasmocytes
malins
(leucémie a
plasmocytes /
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disséminé)




ttiologie des Lymphocytoses

e Medicaments et réactions d hypersensibilité:

DRESS, Ibrutinib
e Lymphocytose B monoclonale
e Lymphocytose B congénitale

o Lymphocytose B polyclonale persistante

Lymphocytes binucléés (JF fumeuse)

e Ntress

précede |a neutrophilie

NHI juillet 2022
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Lymphocytosis
(ALC 5X10%/L)

-

Complete history

Reactive

Wiral infections [EBV, (M, mumps, VIV, influenza,
hepatitis, rubella, measles, HTLVA, HIV)

Physical exam =M - Bacterial infections pertussis, cat scratch disease,
Blood smear :ﬂk:mmmmmum balsesiosit)
Other (smoking, drugs, stress, splenectomy)
- x
Flow cytometry ——————————_p Polyclonal
h clﬂnal ﬁ
CLL phenotype MNon-CLL
clone phenotype clone
* !
B-cell count . 3 2
B-cell (MCL, FL, T-cell (LGL, MF, T-
* SMZ, HCL, LPL) PLP, T-leu)
> 5X10%/L <5X10%/LLN+ || <5X10°/L, LN- L ]
CLL SLL MBL l
Lymphoma staging
(BM/LN biopsy, CT)
Figure 1

c}

Manage
underlying
condition

General approach to the workup of lymphocytosis. BM, bone marrow; CMV, cytomegalovirus; CTD, connective

tissue disease; EBV, Epstein-Barr virus; FL, follicular lymphaoma; HCL, hairy cell leukemia; HTLV, human T-

lymphotropic virus; LGL, large-granular leukemia; LN, lymph nodes; LPL, lymphoplasmacytic lymphoma; MCL,

mantle cell lymphoma; MFE mycosis fungoides; T-PLP, T prolymphocytic leukemia; SMZ, splenic marginal zone

lymphoma; T-leu, T-cell leukemia; VZV, varicella zoster virus.




Table 1. Differential diagnosis: monoclonal B-cell lymphocytosis (MBL),
small lymphocytic lymphoma (SLL) and chronic lymphocytic leukemia
(CLL) (adapted from Shanafelt et al. )*

Peripheral blood B-cells Lymphadenopathy or

count <5 x 10%/I hepatosplenomegaly
MBL Yes No
SLL Yes Yes

CLL No Yes or No




MBL

N

Progression to CLL or other
lymphoproliferative disorder

Persistency Regression

MBL = monoclonal B-cell lymphocytosis; CLL = chronic lymphocytic leukemia.

Figure 1. Possible outcomes from monoclonal B-cell lymphocytosis (MBL).
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TABLE 2. Rai and Binet Staging System for Chronic
Lymphocytic Leukemia

Risk
Stratification Rai Stage Binet Stage
Low risk 0: Lymphocytosis only  A: <3 Lymphadenopathies
Intermediate risk |I: Lymphadenopathy B: >3 Lymphadenopathies
ll: Organomegaly
(splenomegaly/
hepatomegaly)
High risk lll: Anemia C: Hemoglobin <10 g/dL
(hemoglobin and/or platelets
<11 g/dL) <100 x 10°%/L
[V: Thrombocytopenia
(platelets

<100 x 10%L)



TREATMENT NAIVE PREVIOUSLY TREATED

Without 17p-/or tp53 17p- and/er Early relapse after Late relapse after

and with mutated unmutated IGHV Chemaoimmunotherapy Chemoimmunotherapy
IGHV Ibrutinib intolerant

Fit patients:

ini Ibrutinib
FCR Ibrutinib

Idelalisib+Rituximab ldelalisib+Rituximab
Unfit patients:
BR or lbrutinib Venetoclax +/-
Rituximab

Venetoclax +/-
Rituximak
Frail patients:

. Duvalisib
Chlorambucil+/- Duvelisib =

antiCD20antibody or FCR,ER

antiCD20antibody** FC-0

B-O
Chil-0

Figure 1. The treatment algorithm for patients with chronic lymphocytic leukemia (CLL) is illustrated. In the United States, fit
patients are as defined as those aged <65 years who have a good performance status. Early relapse after chemoimmunotherapy
is defined as a relapse within 24 to 36 months, and late relapse is defined as a relapse =36 months after chemoimmunotherapy.
Asterisks indicate that treatment with single-agent anti-B-lymphocyte antigen cluster of differentiation 20 {anti-CD20) antibody
can be considerad for frail patients who have multiple comorbidities. +/- Indicates with or without; 17p—, deletion of the short
arm of chromosome 17, B-O, bendamustine and obinutuzumab; BR, bendamustine and rituximab; Chl-O, chlorambucil and
obinutuzumab; FC-0O, fludarabine, cyclophosphamide, and obinutuzumab; FCR, fludarabine, cyclophosphamide, and rituximab;
IGHV, immunoglobulin variable region heavy chain; tp53, tumor protein 53.



BCR pathway inhibitors

Entospletinib (G5-9973) |brutinib Idelalisib

Cerdulatinib (PRT062070) | Acalabrutinib (ACP-196) Duvelisib (IPI-145)*

TAK-659 Zanubrutinib (BGB-3111) Umbralisib (TGR-1202)
Tirabrutinib (ONO/GS-4059) | Acalisib (G5-9820)
Vecabrutinib (SN5-062) Parsaclisib (INCB050465)

Fenebrutinib (GDC-0853) Copanlisib

Bimiralisib (PQR309)

Antibodies

Bl 836826
Otlertuzumab ‘ —%7

Rituximab - 9
Ofatumumab -U
Obinutuzumab (GA101) -—‘5]‘-
Ublituximab

Cell-based therapy
Tisagenlecleucel (CTLO19)
Lisocabtagene maraleucel (JCARO1 7)]

Classical DNA-
JCARO14

damaging drugs
Fludarabine

Bendamustine
Chlorambucil

BH3 mimetics
Venetoclax (ABT-199) ] A-1210477 and 563845 ]

Figure 1. Schematic representation of a CLL cell with established and experimental drug targets, as well as a classification of respective drugs
(approved and experimental). Names of drugs with approval for use in CLL are given in red; drugs approved for use n other indications are shown in blus; drugs
in various stages of dlinical deveiopmant are shown in biack. *Duvelisib has baen approved for traatment of CLL by the FDA but not yet by the EMA. AKT =proten
kinasa B, BCL-2=B-cell ymphoma 2, BCL-XL=B-cal lymphorma-extra large, BCR =B-oall receptor, BLK=B lymphacyte kinase, BTK =Bnuton tyrosine kinase,
CLL=chronic lymphocytic leukamia, EMA =European Medicines Agency, FDA=Food and Drug Administration, LYN =LCK/YES novel tyrosine kinass, MCL-1=
induced myeloid leukermia oall differentiation protain Mcl-1, PD-1=programmed cell death protein 1, PI3K = phosphatidylinosital-4,5-bisphosphate 3-kinase,
PIP2 =phosphatidylinosital {4,5)-bisphosphate, PIP3=phosphatidyiinosital (3,4,5)-trsphosphate, PLC =phaspholpase C, slg=surface immuncglobulin, SYK=



100
«=®+ Female, < 65 years

-=#+ Female, 65-74 years
--#- Female, >= 75 years
—e— Male, < 65 years
—e— Male, 65-74 years
—o— Male, >= 75 years

80

-3
i
=
% 60
e Drug target:
0 m DNA
=~
LA B CD20
b 40 m BTK
o B PI3K (pl1103d)
E m BCL-2
ahed
]
-
0
1980 1985 1990 1995 2000 2005 2010 2015
Fludarabine4ximabédamustineAtuzumab \Venetoc!ax

Idelalisib

Ibrutinib

Figure 2. Timeline of regulatory approval of major drugs for treatment of CLL paralleled by improving survival of CLL patients. Survival data are from a
Danish population-based study’®° and drug approval dates are taken from the website of the FDA. Chlorambucil and cyclophosphamide, which were introduced in
the 1950s, are omitted from the diagram for space reasons. CLL=chronic lymphocytic leukemia, FDA=Food and Drug Administration.

Ofatumumab



* PI3K inhibitors

* BTK inhibitors

Idelalisib v
Duvelisib Ibrutinib .
Copanlisib Acalabrutinib
Umbrelisib Tirabrutinib

Zanubrutinib

cD19 Chemokine
receptors
O (9]
. o %
Mnrfu-::lonal Abs O o %%
Rituximab
Ofatumumab Chemokines
Obinutuzumab
Alemtuzumab
« CAR-T

* BCL2 inhibitors

Venetoclax

Tumor
CLL cell microenvironment

Fig. 2. Summary of novel drugs and their target molecules and pathways.



Table 1. Available “novel” agents for upfront treatment of CLL/SLL

PFS at2y PFS at5y OSat2y
Therapy % Ref. % Ref. % Ref.
|brutinib 87,95 15;3/4 70 15 08 16
Acalabrutinib 87 6 TBD 95 6
Acalabrutinib and obinutuzumab 93 6 TBD 95 6
Venetoclax and obinutuzumab 88 2 TBD 91.8 2

Ref., reference number; TBD, to be determined.



-= VenR, n = 194
-— BR, n =195

PFS (%)

D L] I I I I I I I

I 1 I
0 6 12 18 24 30 36 42 48 54 60 66 72
Time (months)
No. of patients at risk

- 194 185 176 170 161 142 132 116 99 57 15 3
- 195 165 128 84 65 44 31 21 11 2

Figure 1. Kaplan-Meier estimates of investigator-assessed PFS in the overall intention-to-treat population (A) and according to IGHV
mutation status (B), del(17p) and/or TP53 mutation status (C), and GC status (D). P values are descriptive only. *Stratified analysis;
unstratified HR, 0.21 (95% Cl, 0.16, 0.27). T Unstratified analysis. 1, censored



20 4 — VenR, n =194

— BR, n =195
D | ] 1 | I 1 I 1 | || | I
0 6 12 18 24 30 36 42 48 54 60 66 7

Time (months)

No. of patients at risk

— 194 185 182 178 173 166 164 161 159 139 70 9
— 195 175 162 152 147 140 134 124 115 102 49 9

Figure 2. Kaplan-Meier estimates of OS in the overall intention-to-treat population (A) and according to IGHV mutation status (B), del(17p)
and/or TP53 mutation status (C), and GC status (D). P values are descriptive only. *Stratif
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Uue faire de ces lymphocytes en trop?

e [uestions ? Décision * Médecin traitant Hématologue

¢ <4000. Controler o [ui. Non

« >4000.polymorphe? Virus ? o [ui. Non

e >4000.monomorphe: Cytoflux o [ui Non

* Monoclonal T exceptionnel o [ui. Oui

¢ Monoclonal B LLC, Ly, LBM o [ui. Oui

* LBM stable e [ui (Ix/an). Non

* LBM instable o [ui. (ui (ts les 2-3 ans)
* LLC non traitée o Qui(l.2x/an).  [ui (ts les 2.3 ans)
* LLC traitée  [ui. (ui selon traitement

* Lymphome  [ui. (ui selon traitement



Exemples d’analyses de cytomeétrie
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Uue faire de ces lymphocytes en trop?
Conclusions

* Les lymphaocytes en trop, c'est lorsqu'il y @ un nombre absolu supérieur & la normale (
4.000) ou s'il persiste & des valeurs elevées, ou si les lymphocytes ont un aspect
monomorphe ou enfin s'il existe des signes cliniques.

* e médecin généraliste en dialogue avec |e biologiste, peut faire un diagnostic précis et
n'envoyer |e patient chez ['hématologue uniquement si c'est nécessaire cfr plus haut.

* Le médecin genéraliste en dialogue avec |'hématologue pourra assurer le suivi du patient
atteint de lymphoprolitération maligne



