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DISORDINI LINFOPROLIFERATIVI CRONICI

Leucemia Linfatica Cronica

Linfoma Mantellare

Linfoma Follicolare




HISTOGENESIS of B-cell Neoplasia
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http://it.wikipedia.org/wiki/File:Chronic_lymphocytic_leukemia.jpg

CLL: DIAGNOSI

@ 5000 B linfociti monoclonali/uL nel PB

O clonalita confermata in citofluorimetria

@ presenzadi prolinfociti

@ presenza di ombre di Gumprecht



CITOFLUORIMETRIA

DIAGNOSI

FATTORI PROGNOSTICI

MALATTIA MINIMA RESIDUA



2008 111: 5446-5456
Prepublished online Jan 23, 2008;
doi: 10 1182/blood-2007-06- 093906

Guidelines for the diagnosis and treatment of chronic lymphocytic
leukemia: a report from the International Workshop on Chronic
Lymphocytic Leukemia updating the National Cancer Institute Working
Group 1996 guidelines

Michael Hallek, Bruce D. Cheson, Daniel Catovsky, Federico Caligaris-Cappio, Guillaume Dighiero,
Hartmut Déhner, Peter Hillmen, Michael J. Keating, Emili Montserrat, Kanti R. Rai and Thomas J.

Kipps




CLL: DIAGNOQOSI
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catene leggere delle Ig monoclonali



Fenotipo CLL
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Anti-Lambda PE-A

CLL ATIPICA
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MONITORAGGIO della RISPOSTA alla TERAPIA
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VALUTAZIONE della MMR

Metodi QUALITATIVI

® IgHPCR

@ Citofluorimetria

Metodi QUANTITATIVI

@ ASOIgHPCR

O Citofluorimetria

multiparametrica

@ NGS

@ NGF




Malattia Minima Residua (MMR)

ldentificazione di cellule tumorali residue mediante
tecniche molto sensibili
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@ Leukemia (2007) 21, 956-964
@ 2007 Nature Publishing Group Al rights reserved 0887-6924/07 $30.00

www.nature.com/leu

ORIGINAL ARTICLE

International standardized approach for flow cytometric residual disease monitoring
in chronic lymphocytic leukaemia
AC Rawstron', N Villamor™?, M Ritgen®, S Béttcher®, P Ghia®, JL Zehnder®, G Lozanski”, D Colomer*, C Moreno®’, M Geuna®,

PAS Evans', Y Natkunam®, SE Coutre®, ED Avery”, LZ Rassenti”, T| Kipps®, F Caligaris-Cappio’, M Kneba*, JC Byrd”, M] Hallek'?,
E Montserrat™* and P Hillmen'

sigi Slgi CD19 CDs
CD45 CD14 CD19 CD3
CD20 CD38 CD19 CD5
CD81 CD22 CD19 CD5
CD43 CD79b CD19 CD5




“Either 4-color flow cytometry (MRD flow) or allele-specific
oligonucleotide PCR 1s reliably sensitive down to a level of
approximately one CLL cell in 10000 leukocytes.”

“...patients will be defined as having a clinical remission in the
absence of MRD when they have blood or marrow with less
than one CLL cell per 10000 leucocytes.”

MMR-: <0.01% cellule di CLL

MMR+: >0.01% cellule di CLL

Rawstron AC et al., 2007



Leukernia (2013) 27, 142-149
@ 2013 Macmillan Publishers Limited  All rights reserved 0887-6924/13

ORIGINAL ARTICLE

www.nature.com/leu

Improving efficiency and sensitivity: European Research Initiative
in CLL (ERIC) update on the international harmonised approach
for flow cytometric residual disease monitoring in CLL

AC Rawstron™?, S Béttcher®, R Letestu®, N Villamor®, C Fazi’, H Kartsios’, RM de Tute’, J Shingles’, M Ritgen®, C Moreno?, K Lin?,

AR Pettitt®, M Kneba®, E Montserrat®, F Cymbalista®*, M Hallek'®, P Hillmen'" and P Ghia” on behalf of the European Research Initiative
in CLL (ERIC)

Table 1. Antibodies used fo = @ alysis

Test FITC PE PerCP-Cy55 PE-Cy7 APC APCH7
4CLR 1 A (1-155-2) x (TB28-2) CD19 (SJ25C1) — CDs (L17F12) —
4CLR 2 CD4s (2D1) CD14 (MOP9) CD19 (SJ25C1) — CD3 (SK7) —
4CLR 3 (D20 (L27) CD38 (HB?7) CD19 (SJ25C1) — CDs (L17F12) —
4CLR 4 CD81 (J5-81) CD22 (S-HCL-1) CD19 {5J25C1) — CDs (L17F12) S
4CLR S CD43 (1G10) CD79b (SN8) CD19 (5J25C0) —— CDs (L17F12) —
6CLR 1 CD3 (SK7 (D38 (HB7) CDS (L17F12) CD19 (SJ25CY) CD79% (SN8) (D20 (L27)
6CLR 2 CcD81 (JS-81) CD22 (S-HCL-1) CDS (L17F12) CD19 (5J25C1) CD43 (1G10) CD20 (L27)

Abbreviation: CLR, colour,
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Anti-Lambda PE-A
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Remissione Fenotipica in CLL
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Prepublished online December 17, 2013;
doi:10.1182/blood-2013-08-523704

Monoclonal B-cell lymphocytosis in healthy blood donors: an unexpectedly
common finding

Youn K. Shim, Jane M. Rachel, Paolo Ghia, Jeff Boren, Fatima Abbasi, Antonis Dagklis, Geri Venable,
Jiyeon Kang, Heba Degheidy, Fred V. Plapp, Robert F. Vogt, Jay E. Menitove and Gerald E. Mart

.....low-count MBL: low risk to progress to CLL

.....CLL-like MBL: 1-2% per year progress to symptomatic CLL




Monoclonal B-cell lymphocytosis: recommendations from the

Dutch Working Group on CLL for daily practice.
te Raa GD1, van Oers MH, Kater AP; HOVON CLL working party.

The prevalence of MBL in the general population with an age over 40 years is 3 to 5%.

Subjects with MBL develop CLL requiring treatment at a rate of 1 to 2% per year.

Neth J Med. 2012 Jun;70(5):236-41.



https://www-ncbi-nlm-nih-gov.offcampus.dam.unito.it/pubmed/?term=te%20Raa%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=22744928
https://www-ncbi-nlm-nih-gov.offcampus.dam.unito.it/pubmed/?term=van%20Oers%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=22744928
https://www-ncbi-nlm-nih-gov.offcampus.dam.unito.it/pubmed/?term=Kater%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=22744928
https://www-ncbi-nlm-nih-gov.offcampus.dam.unito.it/pubmed/?term=HOVON%20CLL%20working%20party%5BCorporate%20Author%5D
https://www-ncbi-nlm-nih-gov.offcampus.dam.unito.it/pubmed/22744928

Monoclonal B Lymphocytosis

@ <5000 B linfociti monoclonali/mL

@ 1-2% /anno progrediscono a CLL



MBL: Monoclonal B Lymphocytosis
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MBL: Monoclonal B Lymphocytosis
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MCL: IMMUNOFENOTIPO
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CLL e MCL.: differenze immunofenotipiche

Espressione di CD23
Espressione di CD200
Espressione di CD43

Intensita di espressione di CD20

Intensita di espressione di catene leggere delle Ig



CLL e MCL.: differenze immunofenotipiche

PBCLL PBCLL PBCLL

‘nQ ‘nQ “OJ
= 2 o "3 19/200
<% <% g"s—;ur
UI = UI % U E :
CLL 2 2 S,
o, ) ‘:"mo
N 2 = @ « 3
Q Q Q3
w w @
Q
- ) O
g RS e g SR . 2
o_-:"|||||||||||I1'|a||||u||‘||||mr|?" @l T |2|||||m'|a|||||m|‘||||mr|?‘ Y] R
288 0 10 10 10 210 010 10 10 10 403 10 10
CD5 PE-Cy7-A CD43 HITC-A CD200 PE-A
PB MCL PB MCL PB MCL
“a “a =]
2305+ 23143+ b 19/200+
0
= = 235
3= 3= gl..—g
MCL| = : B
"% "% = "o
N = N = D T3
Q Q a3
© © 2o
a =27
O O :
2 T a @ = ;
Y L B LBLLLLLL PR ELIL SRRl o O T LR R JILLLLLLL R ELL SRl
M 0wt 10 M 0wt 10° " o ' w0t w0

s CD5 PE-Cy7-A 4 CD43 FITC-A H CD200 PE-A



CLL e MCL.: differenze immunofenotipiche
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Challagundla P, L. Medeiros LJ, Kanagal-Shamanna R, Miranda RN, and
Jorgensen JL

Differential expression of CD200 in B-cell neoplasms by flow cytometry
can assist in diagnosis, subclassification, and bone marrow staging.

Am J Clin Pathol 2014 142:837-844

CD200 staining by flow cytometry can be useful in the differential diagnosis
of B-cell neoplasms and in their detection in the BM.




Utility of CD200 expression and CD20 antibody binding capacity in
differentiating chronic lymphocytic leukemia from other chronic
lymphoproliferative disorders

Poongodi R et al. Indian J Pathol Microbiol 2018;61:50-7




MMR in MCL
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Clinical

Imaging, Diagnosis, Prognosis Ca:::ce':

Distinction between Asymptomatic Monoclonal B-cell
Lymphocytosis with Cyclin D1 Overexpression and Mantle
Cell Lymphoma: From Molecular Profiling to Flow Cytometry

Blanca Espinet'”, Ana Ferrer', Beatriz Bellosillo', Lara Nonell*, Antonio Salar*?,

Concepcion Femandez-Rodriguez®, Eulalia Puigdecanet®, Javier Gimeno', Mar Garcia-Garcia'*?,

Maria Carmen Vela', Elisa Luno'", Rosa Collado'®, José Tomas Navamo’, Esmeralda de la Banda®,

Pau Abrisqueta®, Leonor Arenillas'?, Cristina Serrano'?, Josep Lloreta', Belén Minana'®, Andrea Cerutti®,
Lourdes Florensa'+®, Alberto Orfao'*, Ferran Sanz®, Francesc Solé'®, David Dominguez-Sola’®, and
Sergio Serrano'"'®

Clin Cancer Res; 20(4) February 15, 2014

Surface CD38/CD200 expression by flow cytometry is
useful to discriminate between MALD 1 and MCL



MALDZ1: Monoclonal Asymptomatic

Lymphocytosis, cyclin D1-positive

Pazienti che posseggono i criteri diagnostici del Linfoma Mantellare,
secondo la classificazione WHO, ma non hanno il decorso clinico
aggressivo del MCL

Sono tipicamente caratterizzati da diffusione leucemica, con o senza
splenomegalia e assenza di linfoadenopatie

Non richiedono terapia
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Figure 2. Gene exprassion analysis of CD 18" parpheral blood B cells reveals significant differences between MALD1 and MCL. A, unsupervised hierarchical
clustering of the gene exprassion profiles (GEP) from healthy controls (HCTRL), MALD1, and MCL cases. B, unsuparvised hierarchical dustedng of

GEP from MALD 1 andMCL cases separates the 2 entities based ondistinct gene signatures. C, heatmap showing the results of the supervised analy sis using
genes differentially expressed between MALD1 and MCL cases. The list of genes appearing in the heatmap is detailed, in order of appearance, in
Supplementary Table S4.



Surface CD38/CD200 expression by flow cytometry is
useful to discriminate between MALD 1 and MCL
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MALD1

E’ descritta per la prima volta un’entita nosologica distinta dal MCL,
coinvolta nei processi di attivazione immunitaria, e nei processi
Inflammatori, il MALD1

Espansione di B linfociti monoclonali esprimenti ciclina-D1

Caratterizzata da decorso benigno

MCL e MALD1 possono essere distinte in base all’espressione
citofluorimetrica di CD38 e CD200

E’ cosi possibile evitare diagnosi errate e trattamenti chemioterapici
non necessatri



Lymphoma-like monoclonal B cell lymphocytosis in a patient population:
biology, natural evolution, and differences from CLL-like clones

Vander Meeren S., etal Ann Hematol. 2018 Feb 28. doi: 10.1007/s00277-018-3282-0.
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Linfoma Follicolare

@® Linfoma indolente che rappresenta il 30% di tutti i NHL

Deriva da cellule B del centro germinativo (CD10+)

Spesso asintomatico, puo essere diagnosticato tardivamente
guando ha gia infiltrato il midollo osseo

Caratteristico il riarrangiamento cromosomico t(14;18)
con attivazione del gene BCL-2



La traslocazione t(14;18) e dimostrabile nel 60-80% dei linfomi follicolari.

Il gene Bcl-2 (situato sul cromosoma 18) si fonde con il locus IgH (posto sul
cromosoma 14g32) e questa anomala posizione porta ad una alterazione
della regolazione dell'espressione della proteina bcl-2 nel clone in cui €
avvenuta la traslocazione.

Questa traslocazione e responsabile della sovra-espressione del gene bcl-2
nei linfomi follicolari, con conseguente deregolazione del turn-over delle cellule
centrofollicolari che divengono resistenti al processo apoptotico.



Immunofenotipo BM FL
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CD45

Anti-Lambda

Risposta alla terapia nel FL
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CD10/CD19 non monoclonali
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