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LINFOMI NON HODGKIN
IN ETA’ PEDIATRICA

Rappresentano dal 10 al 15% d1 tutt1 1 tumor1 infantili,
collocandosi al terzo posto per frequenza relativa dopo
la leucemia acuta e 1 tumori a carico del SNC.

Hanno un’incidenza che aumenta in modo lineare con
I’aumentare dell’eta

La frequenza relativa dei1 diversi sottotipi 1stologici varia
in funzione dell’eta del paziente




Nei paesi industrializzati ci sono quattro sottotipi
istopatologici principali di LNH pediatrici

1l linfoma di1 Burkatt

1l linfoma diffuso a grandi cellule B

11 linfoma linfoblastico

1l linfoma anaplastico a grandi cellule




Incidenza dei sottotipi di LNH
nei differenti gruppi di eta
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Registro italiano AIRTUM 2003-2008 (31 registri)
Il tasso di indidenza tra 0-19 anni e 13,8 casi per
milione (IC95% 12,4-15,4)
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Work-up diagnostico, classificazione e stratificazione dei

linfomi non Hodgkin pediatrici

Basic diagnostics

Probe/Biopsy

Cytology + Immunophenotype (tumor touch imprints, BM-smears, cytoprep, effusions, fresh cells [FACS))
Histomorphology + Immunohistochemistry (Paraffin embedded)

WHO-Classification

ey —

- .l.ll.l.l.ll.ll.ll.l.l‘

Therapy Lymphoblastic Mature B-Cell NHL (approx. 55%) Anaplastic Large : Currently unclear *
groups Lymphoma * Burkitt/B-ALL, variants Cell Lymphoma : * PTCUNK :

(approx. 25%) * Diffuse large B-cell (DLBCL) (ALCL) : «other rare entities

«LBL-T « Centroblastic (approx. 15%) : (approx. 5%) :

.LBL,pB .lmmunoblastlc e ssnnssnnnnnnnnnt

* Anaplastic (Alk-neg)
* T-cell rich B-cell lymphoma
* Primary mediastinal (thymic) large B
« Juvenile follicular lymphoma
Differential
diagnosis BL, BL-like TRBCL
crucial DLBCL
for treatment NLPHL
Helpful for TdT: pos neg Growth CD45* in PMLBL
distinction bel-6: neg pos pattern CD79a* in PMLBL Alk staining®
Selected Cytogenetics/FISH 1(8;14)(q24,q32) MAL gene Cytogenetics/FISH 1(2;5(p23,q35),
diagnostics 1(2;8)(p11;924), 1(8;22)(q24:q11) expression 1(1;2)(q25;p23)
PCR c-myc-IgH-, -IgL-fusion transcripts pos. in PMLBL PCR ALK-NPM-fusion transcript
Gene express profile

Reiter A, Hematology Am Soc Hematol Educ Program. 2007




STADIAZIONE dei LNH

St. Jude

(Murphy, 1980)
Stage 1: A single tumor (extranodal) or a single anatomical site (nodal) with exclusion of the mediastinum or
abdomen.

Stage 2: A single tumor (extranodal) with regional involvement

Two or more nodal areas on the same side of the diaphragm

Two single (extranodal) tumors with or without regional node involvement on the same side of the diaphragm

A primary gastrointestinal tract tumor, usually in the ileocecal area, with or without involvement of associated
mesenteric nodes only, grossly completely resected

Stage 3: Two single tumors (extranodal) on opposite sides of the diaphragm
Two or more nodal areas above and below the diaphragm

All primary intrathoracic tumors (mediastinal, pleural, thymic)

All extensive primary intra-abdominal disease, unresectable

All paraspinal or epidural tumors, regardless of other tumor sites

Stage 4: Any of the above with initial CNS and/or bone marrow involvement

Murphy SB, Semin Oncol 1980
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Treztment and progniasis of pediatric non-Hodglan ymphoma (MHL hares imprrosed dramatically in

tha last 30 years. Howesar, the 5t Jude NHL staging dassification for pedatric MHL was
davalopad more than 35 years ago. Tha maost recent Lugeno kmphoma staging dassification
foou=ad an adult kmphoma. Furthermaore, major imitations of tha cument pediatno HHL staging
dassification moduds lack of considamton of new distinct padiatic MHL hisiologio entities;

absenoe of racognition of Frequent skin, bone, kidney, ovarian, and other organ invobsemant; and
back of nawer precise mathods 1o datect bona marmow and CHS inwolvamant, minimal discasa
guantification, and highly sensitiva imaging technaloges.

Methads
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padiatric HHL staging system and oraating a revisad :hssrh:ahl:r twidanoabased discasa
distribution and behavior wera raviewsd From multipla pedisine cooparative group MHL shudics.

Results

& ravased IPMHLES was devalopad inoorporating naw histologio entities, satranodal dissamina-
tion, improved disgnostic mathods, and advanced imaging technology.

Conclusion

This rewised IPHHLES will faciitate maone precise staging for chidran and adolesoemts with KHL
ard faciltaia compensans of efficacy across differant treetment strategies, vanous instbitions,
midticantar tnals, and coopsrative groups: by allowng for reproducibls pediatnic-basad staging =t
diagnicsis and relapsa.
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LINFOMA A CELLULE B

LINFOMA DI BURKITT LINFOMA DIFFUSO A GRANDI
CELLULE B (DLBCL)

E’ il sottotipo di LNH piu frequente E’ il piu comune sottotipo di LNH

nei bambini di eta 0-14 anni negli adolescenti (15-19 anni)
Si presenta con massa addominale | Si presenta con interessamento dei
associata a sintomi causati dalla linfonodi periferici e localizzazioni
compressione delle strutture extranodali (es. anello del
anatomiche adiacenti Waldeyer)

Linfoma | Esprime Ig di superficie, positivo per CD19,
di Burkitt | CD20, CD22, CD79a e spesso CD10. TdT
MARKERS negativo.

DLBCL | Fenotipo simile al precedente, ma CD10 puo
essere negativo e circa 1/3 non esprime Ig di
superficie.

I linfom1 a cellule B sono trattati con cicli di chemioterapia strutturati
in base al criterio di alta dose-intensita




Traslocazioni cromosomiche presenti nel linfoma di Burkitt

Normal chromosomes 2
8 : : : :
o P Nel linfoma di Burkitt la sovraespressione
4 del c-Myc € costantemente associata alla
| N traslocazione cromosomica del
99 protoncogene Myc su altri cromosomi, tra
ve— 8 Gl I cui 14, 2 e 22, che contengono 1 geni per la
N o N catena pesante 1 e catene leggere K o
Chromosomal translocations in BL A delle 1mmun0g10buhne-
(t2;8) (t8:22)
(t8;14) B
Mﬂ:“‘— MYC
IGH —  IGK@——t o
mye” i =—

Klapproth K, BJH 2010




nel trattamento dei LNH-B

Principali risultati raggiunti a livello internazionale

Gruppo di | Periodo N. Regime di oS EFS : :
studio di studio trattamento adaa R!ferlmeni_:o
Bibliografic
O
POG 1986-1991 59 Terapia a blocchi na |79% (IV BM-) Bowman 1996
65% (LLA B)
BFM 1990-1995| 413 NHL-BFM90 na 89% Reiter 1999
+LLAB
UKCCSG [1990-1996| 112 Protocollo 9002 87% 84% Atra 2000
+LLAB
SFOP 1989-1996| 561 LMB89 93% 91% Patte 2001
+LLAB
CCG 1991-1993 42 Orange 80% 77% Cairo 2002
(CHOP like+ DECAL)
St. I, IV+LLAB
AIEOP [1992-1997| 144 AIEOP 89% 82 % Pillon 2004
LNH-92
BFM 1996-2001 505 BFM 95 na 89% Woessmann 2005
+LLAB
SFOP 1996-2001 762 FAB/LMB96 93% 90 % Patte 2007
UKCCSG
CCG
AIEOP [1997-2010| 530 AIEOP 93% 90% Pillon 2016
LNH-97
EICNHL+C [2011-2016| 310 Inter B-NHL ritux 2010} na 94,2% R+, | Minard-Colin V, ASCO




PROTOCOLLO AIEOP LNH-97
PER I LNH-B (tutti i sottotipi istologici)

LNH B: PIANO TERAPEUTICO

Gruppi di rischio: definizioni

R1 resezione completa. | A | | B |
R2 resezione incompleta: |P| A | | B | | A | | B |
stadio |, II;

stadio Il con LDH < 500 Ul/I.

R3

resezione incompleta: ,_|_|—| |_|
stadio lll con LDH compreso tra 500 e 1000 Ull; L L AA | G-CSF BB _Jo-csF Lec| [aa] [e8]

stadio IV con LDH < 1000 Ul/l e SNC negativo.

R4

resezione incompleta: Pl AA m BB m | cC | AA | BB

stadio Il con LDH > 1000 UlI/; - T3 T3 - T
stadio IV con LDH > 1000 Ul/l e SNC negativo;

TR v
SNC positivo.
Se residuo tumorale, somministrare Se persiste massa, eseguire second-
G-CSF 10 pg/kg/die dopo il 4° Blocco look operatorio: in presenza di tumore
per raccolta di cellule staminali. vitale, eseguire TMO.

G-CSF: I'uso del G-CSF ¢ facoltativo; se ne consiglia 'uso dopo il 1° AA(z) e il 1° BB(z).

Schema di trattamento BFM-like




Probability
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CLINICAL CHARACTERISTICS

Tot. patients 442 (63 DLBCL, 379 BL)

Median age (years) 8.6 (range, 0.03-17.8)

Median LDH (IU/L)

573 (range, 135-11322)

Median follow-up (years)

5.4 (range, 0.05-15.1)

Period of enrolment 1997-2014

OUTCOME 1/2

Years from Diagnhosis

AIEOP LNH97 AIEOP LNH97
1.00
~~— N
0.75
=
z
T 050
o
o
0.25
Pts Ev 5-y Pr% | SE% Pts Ev 5.y Pr% | SE%
oS 442 31 93 1 EfS 442 46 90 1
0.00
2 4 6 8 10 0 2 4 6 8

Years from Diagnosis

Pillon M, BJH 2016
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Probability

1.00

0.75

0.50

0.25

0.00

OUTCOME 2/2

AIEOP LNH97 AIEOP LNH97
t _____________________ 1.000 ~
0.75
Risk | Pts | Ev 5.y SE% | P £
group EFS% § 0.50
(@]
1 26 | 0 100 <°-1°°° o Histologica | Pt | E 5.y SE% | P
2 17 7 96 2 0.25 | sub. s \ EFS%
2 BL/BL-like | 37 | 39 90 2 | <09
3 98 | 10 90 3 0.00 9 2
0 4 2 164 294 81 6 3 8 10 (i DLBCL9 63 47 89ra 4 8
Years from Diaghosis Years from Diagnosis
Risk Group: —1 —=-2 =-- — 4 Diagnosis: ——  DLBCL — - BL/BL-like
Events by Disease Stage (St. Jude)
# % | | i Iv*
Patients 442 36 131 218 57
Toxic Death 6° 1.4 0 0 3 3
Non-response 18 4.1 0 3 9 6
Relapse 20 4.5 0 3 13 4
Second cancer 2 0.5 0 0 0 2
° 0.4% early toxic deaths;
*including CNS-positive

Pillon, BJH 2016
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Multivariate analysis 1/2

Characteristics Categori # Event 5-yEFS % Univariat Multivariat Hazard
es Pts s (SE%) e e Ratio
p-value p-value (95% CI)
Age < 8.6 yrs 222 19 92 (2) 0.17 n.s.
> 8.6 yrs 220 27 88 (2)
Gender Male 363 33 91 (1) 0.04 n.s
Female 79 13 83 (4)
Median LDH <573 222 7 97 (1) <0.0001 <0.0001 6.1
IU/L 220 39 83 (3) (2.7-13.6)
> 573
IU/L
Stage [+11 167 6 96 (1) 0.0003 n.s
HI+1V 275 40 86 (2)
Risk group R1+R2 198 7 96 (1) <0.0001 n.s.
R3+R4 244 39 84 (2)
BM Involvement Yes 22 6 77 (9) 0.02 n.s.
No 420 40 90 (1)
CNS Yes 25 7 76 (9) 0.009 n.s.
énvolvement No 417 39 91 (1)

Pillon, BJH 2016




X
2338 Multivariate analysis 2/2

Characteristics Categorie # Event 5-y PFS % Univariat Multivariat Hazard

s Pts s (SE%) e e Ratio
p-value p-value (95% CI)
Age <7.9yrs 64 7 89 (4) 0.20 n.s.
>7.9yrs 64 12 81 (5)
Gender Male 113 15 87 (3) 0.16 n.s.
Female 15 4 73 (11)
Median LDH <1009 64 6 91 (4) 0.08 n.s.
IU/L 64 13 79 (5)
> 1009
IU/L
Stage [+1] 26 2 92 (5) 0.27
HI+1V 102 17 83 (4)
Risk group R1+R2 34 2 94 (4) 0.09 n.s.
R3+R4 94 17 82 (4)
BM Involvement Yes 10 3 70 (14) 0.14 n.s.
No 118 16 86 (3)
CNS Yes 7 2 71 (17) 0.22
Involvement No 121 17 86 (3)
MDD Pos 39 10 74 (7) 0.03 0.04 2.6 (1.1-6.5)
Neg 89 9 90 (3)

- 169/ 379 patients with BL had available tumor specimens and were assayed for t(8;14)(q24;q932) by LD-PCR
- 128 patients (75%) were positive for t(8;14)(q24;932) and were assayed for MDD Pillon, BJH 2016




STUDIO DI FASE III: LNH-B AD ALTO RISCHIO E LLA-B

Group B - high risk: Stage IlIl with high LDH level (> N x 2),
Stage IV CNS negative
INDUCTION CONSOLIDATION
~ "~ T i =

pmpﬂm course n°1 course n"2 course n°3 course nd

~—| COP* |[> | COPADM | > | COPADM | > | CYM¥ CYM
Rand >

| COP* |[>| R- COPADM [>| R- COPADM |[>| R-CYM*#* |[>| R-CYM

HDMTX 3g/m2infused over 3h

*Non responder at D7: assigned to group C1, rituximab as allocated by randomisation
* If residual mass with documented viable cells, « slow responders » assigned to group
C1 starting at 1st CYVE, rituximab as allocated by randomisation

Group C1: B- AL CNS negative,
Stage IV & B-AL CNS positive and CSF negative

INDUCTION CONSOLIDATION MAINTENANCE
A

e
~— — — . ~

prephase course n°1 course n-2 course n°3 course n°4 course n s & n¥

COP** |[> | COPADM | > | COPADM2 | > | CYVE® || CYVE* | | m1 || m2

Rand

copP** ([>| R-COPADM |>| R- COPADM2 |[>| R-CYVE* [>| R-CYVE* || m1 |[>| m2

HDMTX 8g/m=2infused over 4h
* Pts CNS+: IT before each CYVE and HDMTX beitween 1st and 2 CYVE
**MNon responder at D7: assigned to group C3, rituximab as allocated by randomisation

Group C3 : B-AL CSF positive, Stage IV CSF positive

INDUCTION CONSOLIDATION MAINTENANCE
A B A
-~ —~ ~ ~
prephase course n-1 course n2 course n°3 course n coursen5 & ne

—= COP |[>| COPADM | > | COPADM2 | [> | IT-CYVE-MTX | D> | IT-CYVE |D | m1 (> m2

rand

= COP |[> R-COPADM |[>| R- COPADM2 [D>| R-IT-CYVE-MTX || R-IT-CYVE || m1 || m2

e

il

HDMTX 8g/m?2infused over 24h except in 1st COPADM




QCM].I. Fase Il

2-year EFS: 94% 2-year EFS: 82%

Analisi condotta su 310 pazienti e 27 eventi (20 no ritux, 7 ritux)

STOP RANDOM con RITUXINAB




STUDIO DI FASE II: Linfoma primitivo a grandi cellule B del mediastino (PMLBL)

6 courses of EPOCH with rituximab, with dose adaptation (DA) at each course based on previous

course ANC nadir

R-EPOCH

R-EPOCH R-EPOCH

R-EPOCH R-EPOCH R-EPOCH

Doxorubicin, VCR, VP16 infused over 96h, no IT, no HDMTX

The NEW ENGLAND JOURNAL of MEDICINE

Therapy in Primary Mediastinal B-Cell Lymphoma

1O THE EDITOR: Dunleavy et al. (April 11 issue)*
had exceptional survival rates when treating
adults with primary mediastinal large-B-cell
lymphoma with dose-adjusted etoposide, doxo-
rubicin, and cyclophosphamide with vincristine
and prednisone plus rituximab (DA-EPOCH-R),
without radiotherapy. The biologic characteris-
tics of the disease in children are similar to those
of the disease in adults.? Regimens (without ritux-
imab) that have been effective in the treatment of
children with other mature B-cell non-Hodgkin's
lymphomas have had limited efficacy in the
treatment of children with primary mediastinal
large-B-cell lymphoma.?# Consequently, the Non-
Hodgkin’s Lymphoma Berlin-Frankfurt-Miinster
(NHL-BFM) study committee recommended
DA-EPOCH-RS for children and adolescents with
primary mediastinal large-B-cell lymphoma as the
best available clinical practice, and this treatment

~nan

more efficient in terms of both timing and the
methods used.

Wilhelm Woessmann, M.D.
Jasmin Lisfeld, M.D.
Justus-Liebig-Universitat

Giessen, Germany
wilhelm woessmann@paediat.med.uni-giessen.de

Birgit Burkhardt, M.D., Ph.D.

Westfalische Wilhelms-Universitit
Muenster, Germany

for the NHL-BFM Study Group

No potential conflict of interest relevant to this letter was re-
ported.

1. Dunleavy K, Pirtaluga S, Maeda LS, et al. Dose-adjusted
EPOCH-rituximab therapy in primary mediastinal B-cell lym-
phoma. N Engl ] Med 2013;368:1408-16.

2. Oschlies I, Burkhardt B, Salaverria I, et al. Clinical, patho-
logical and genetic features of primary mediastinal large B-cell

lymphomas and mediastinal gray zone lymphomas in children. f

Haematologica 2011;96:262-8. U C "Jﬂ

3. Seidemann K, Tiemann M, Lauterbach 1, et al. Primary me-

Aiacrinal lavas R_ssll limnhama with cnlasncic in nadiarsia and




Fase 11

Report of the DA-EPOCH-R trial in children/adolescents

with Primary Mediastinal Large B cell Lvymphoma

with futility analysis

PMLBL - EFS
EFS rates: . _ 1 DO
Observed rate (95%CI) | Expected rate under alternative Historical rate
‘ , ’ [0.67 +0.33 {epr-l.St)}]0’406 0.67 -+ 0.33 {exp(-1.50) 090 + ==max level 1-2
AT3 montes | 7625 (T 85.174 e % 0.80 + —max level 3
0.70 + ==max level 4
100 - PMLBL - EFS 0.60 + ==max level 5-6
g:gg %I\ bk gig : logrank p=0.21
0.70 + | —Expected under :
060 + I¥ _E‘,‘ept'"?“sf d 0.30 +
050 1 | Istorical D 20 1
040 + :
030 + 0.10 +
21 0.00 — —L
0.00 - 0 6 12 18 24 30 36
0 6 12 18 24 30 36 42 _ . . .
At risk Monthe since inclusion At risk Months since inclusion
—40 26 13 11 9 7 1 - :.5152 6 f’, ﬁ :2; ; 1
— 7
-—9 7 3 2 2 2
-8 6 3 3 2 1
18 Aprile 2016: STOP FASE 2 (raggiungimento totale pts)
Burke A et al, ASH 2017

Paper in progress..




LINEE GUIDA INTERINALI PER PMLBCL

SR: LDH =500 IU/L AND :
Mediastinal mass diameter <10 cm; e ] Amienzn e e Aumepee 1 Ausenzo
MTX Ig/m?in 24h -

L~ [~ =)~ J0r= J~ ] = ]

Intrathecal therapy

f

HR: LDIT =—500 TU/L AN

Mediastinal mass diameter ==10 c¢m; ) I

MTX 3g/m? in 24h

Inirathecal therapy

!

| P | AA || BB || cc H AA H 3B H cC H 1313 ‘

B
1.00 : 5y-OS 91.7% (95%CI, 54%-99%)
L I
L
0.75 5y-EFS 83.9%, (95%CI, 49%-96%)
=
=
© 0.50
o]
=4
a
0.25
0.00
0 2 a 6 8 10
Years from diagnhosis
At risk
13 11 7 4 2 0
c——— 13 10 6 3 2 0

Pillon et al, PBC 2018




LYM3003: Study Schematic

RICE or
RVICI
+Ibrutinib

240-329 mgfm?
treated up to 3
cycles

3 subjects in
each background
therapy must be
evaluated before
randomization in
Part 2 can occur

for that
background
regimen

Part 2: Randomized

Phase

Study
Evaluation
Team

(SET):

Evaluate

- Dosing/

PK

- Safety
= Confirm

Part 2
dose

Randomize 2:1

|N=upto?2 \

RICE or RVICI
+Ibrutinib

evaluation of response following
cycle 2 and 3

RICE or RVICI
(without ibrutinib)
evaluation of response following
cycle 2 and 3

Treatment
until:

= Completion of 3
cycles OR

= Transplantation
(if clinically
indicated) OR

« Disease
progression

Whichever occurs

\ first ,/'I




LINFOMA LINFOBLASTICO (LBL)

E’ trattato con regimi di chemioterapia simili a quelli usati per la LLLA
Per gli stadi localizzati possono essere utili regimi terapeutici piu brevi

L’aspetto piu rilevante per la diagnosi ¢ I’espressione di TdT

IMMUNOFENOTIPO PRESENTAZIONE CLINICA

T (80%) Massa mediastinica che pud causare tosse,
dispnea, disfagia, edema a mantellina

pre-B (20%) Coinvolgimento dei linfonodi periferici, della
cute o sottocute o dell'osso

LNH-T CD3 positivo citoplasmatico o di membrana,
HLA-DR negativo e CD34 negativo.

MARKERS | NH pre-B | Esprime CD19 e/o CD79a e/o CD22,

HLA-DR positivo, ma non Ig di superficie.




LBL: RISULTATI TERAPEUTICI

Gruppo Periodo di | N. Regime di RT |RT-SNC | Durata| OS | EFS Riferimento
studio trattamento locale| profilas | (mesi) 5 aa Bibliografico
si
SFOP 1981-1989 | 84 LMT-81 no no 24 76% | 75% Patte 1992
(mod LSA2L2)
UKCCSG 1985-1990 | 95 Prot 8503 no Si 24 na | 65% Eden 1992
st -1V T-LL
CCG 1983-1990 | 28 Random Si no 18 77% | 74% Tubergen 1995
1 LSA2L2/ADCOMP Si no 18 60% | 64%
POG 1987-1992 | 19| LSA2L2 random no Si 24 na | 78% Amylon 1999
5 HD-Asp si/no GB>5000 64%
0
BFM 1986-1995 | 27 NHL86 e 90 no Si 24 na | 73% Neth 2000
PBLL
BFM 1990-1995 | 10 BFM- 90 no Si 24 na | 90% Reiter 2000
5 T-LL
BFM 1995-2001 | 15 BFM-95 no no 24 na | 82% Burkhardt 2006
6 (I1I-IV st. SNC neg) Abs
SFOP 1997-2003 | 83 LMT-96 no Si 24 na | 87% | Bergeron 2006 Abs
CCG 1994-1997 | 10 CCG-5941 no no 12 85% | 78% | Abromowitch 2008
7 Pilota IlI-1V st.
EORTC 1989-1998 | 12| 58881 (BFM-like) no no 24 86% | 78% | Uyttebroeck 2008
1
St. JUDE 1992-2002 | 41 NHL-13 1I-1V st. no no 24 90% | 83% Sandlund 2009
AIEOP 1997-2003 |114] AIEOP LNH-97 no no 11-24 |82% | 74% Pillon 2015
EORTC/SFOP | 1989-2008 | 53 |58881-58951/LMT96| no no/si 24/12- |85% | 82% Ducassou 2011
PBLL 18
EURO-LB02 | 2002-2007 | 31 BFM random no no 11-24 |87% | 82% Landmann 2017




LBL: PROTOCOLLO AIEOP LNH-97

STADI Il el
[ | [ | ]
IND CONS MANTI MANTI MANTII
| ciclo Il ciclo
% %
Durata totale 1 anno
STADIlle IV
[ [ | [ [ |
IND CONS MANTI MANTI MANTII
| ciclo Il ciclo
SNC+: cRT

Durata totale 2 anni

Schema di trattamento:
LSA2-1.2 modificato

Probability

1.00

0.75

0.50

0.25

0.00

114
114

0.0

— 08§
Nmm———— e EFS
Patients at risk
97 y]| 04 38 5
9 85 59 34 7
25 5.0 75 10,0 125

Years from diagnosis

Pillon M, PBC 2015




ATIEOP LNH-97: RISULTATI

TABLE I1I. Univariate Analysis of Risk Factors

B EES
Patients 7-year EFS 00
No. % (SE)  Events P value ' "-‘u_,\
i I+II
F=
Gender 0.75 %"‘_‘t—_’ Tt :_—_—_l*l:l* IV
Male 84 73 (5) 22 0.60 >
Female 30 76 (8) 7 =
Median age at diagnosis % 0%
< O years 57 71 (6) 16 0.49 o
> O years 57 77 (6) 13 0.25
Immunophenotype
T 38 71 (5) 25 0.17 0.00
Pre-B 26 83 (8 4
LDH ) 0.0 25 50 15 10.0 125
<500TU/L 43 69 (7) 13 056 Years from diagnosis
>5001U/L 71 77 (5) 16
Bone marrow involvement
Yes 31 1) 0 .. 7-year EFS by stage:
No 83 75 (5) 20
Mediastinal mass stage I_IL 82—|—/_12%,
Yes 76 75 (5) 19 0.91
No 38 72 (8) 10
Stage stage III, 74+/-5%;
[4+11 11 82 (12) 2 0.48
I+ 1V 103 73 (4) 27 Stage I\/’ 72_|_/_8%’
Early response
CR on day +15 19 83 (9) 3 0.36
CR after day +15 93 74 (5) 24

Pillon M, PBC 2015




EURO-LB 02: STUDIO RANDOMIZZATO

Induction
Cytoreductive Prephaze

Treatment Plan EURO-LB 02 furlT-CeII Lymphoblastic Lymphoma |

Induction ¥a
Prednisone Stage |+ 1l Random 2
Maintenance
G-Mercaptopuring § MTX
Induction Protocol
Random 1 " M
Maintenance
B-Mercaptopunne / MTX
Induction lfa - . Re-Induction o
Dexamethazons Stage Ill + M P s + 10 Random 2
A Maintenance

Maintenance
E-Mercaptopuring / MTX

B-Mercaptopunne § MTX

| CRTonly for CNS positive |

marths

tienll

18 e |
Treatment Plan EURO-LB 02 forjlnon T-Cell Lymphoblastic Lymphoma

- . | Maintenance

Stage | + II ®  E-Mercaptopurine § MTX
Inductian Induction Induction Protocol
Cytoreductive Prephaze lia Prednizons Ik M |

. | Re-lnduction Maintenance
Stage lll+ 1V = o 4y ™| B-Mercaptopurine / MTX

4

| CRTonly for CNS positive |

Wersion Mow. 2002

Landmann E, Haematologica 2017




probability

EFS

EURO-LBO02: risultati

1.0 ]
i h
0.8 1 H—
0.7
Log-Rank p
0.6 for T-LBL vs. pB-LBL =.76
05 1 Fipum 2 The Gip&ar &vini-ines Sty ivall EFS
04 - for mixed phenotype vs. 1_:';“ :f'i*'*x;';'; "Tf:l:;:;;""rx
0'3 | T-and pB-LBL =1 shalas Jl.- S Ea—" -
| . . i vt was 019 A 2.3 s (R0 21) B
0.2 1 Patients at risk padents arffring from TLEL and p3-181
| — 207 195 192 186 173 130 77 94 24 3 TR
01 1 — o1 58 54 52 51 39 18 15 6 2
00 L — 12 12 11 10 10 8 6 4 2 2
0 1 2 3 4 5 6 7 8 9 10 1"
years
— T-LBL 0.82, SE=0.03 (N=233, 44 events)

— pB-LBL

0.80, SE= 0.05 (N= 66, 14 events)

— Mixed phenotype 1.00, SE=0.00 (N= 12, no event)

e

i

Landmann E, Haematologica 2017




Analis1 ad interim:
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from: Kox et al., Leukemia. 2010;24(12):2005-13
and Callens etal., J Clin Oncol. 2012
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Nuovo Protocollo: LBL 2018

- N N Wa ~N
Stage I/1l pB-LBL %%)tr}l,gF;:sf Prot. M Prot.Ii Maintenance
T-LBL standard risk pts @ VAN J o\ J\ .
s N N Wa ~N
Prot.| Dexa Prot. M Prot.II Maintenance
10 mg/m?
N AN ~/ \ / J
4 B
Prot. M } [ Prot.ll } [ Maintenance
Y,

T-LBL advanced risk pts 60 mg/m?

(re)
R2

g
[ Prot.| Pred }

[ Prot.ll [Maintenance

~

/

Stage IlI/IV pB-LBL L
All CNS pos pts @ p

allows: @(

validation of genetic classifier

analyses and validation of MDD and MRD

N

Prot.I Dexa Prot. M Prot.ll Maintenance
10 mg/m?2 L .
<

} [ Prot.ll } [Maintenance
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LBL: ricadute

Daratumomab (anti-CD38)

CD38

transmembrane glycoprotein
overexpressed on a variety of hematological maligancies

Daratumomab

human IgG1kappa monoclonal antibody

high affinity to a unique epitope on CD38

induces lysis of CD38 positive cells via
complement-dependent cytotocicity (CDC)
antibody-dependent cell mediated cytotoxicity (ADCC)
antibody-dependent cell mediated phagocytosis

De Weers M., et al., J Immunol., 2011
Overdijk MB et al., ASH abstract 51257, 2012




LINFOMA ANAPLASTICO A GRANDI
CELLULE (ALCL)

E’ il sottotipo di LNH pediatrico meno frequente (10-15%)

Si presenta spesso con sintomi sistemici (B) quali febbre, calo ponderale,
sudorazione notturna e con coinvolgimento dei linfonodi periferici

L’interessamento dell’SNC alla diagnosi € raro
Tipicamente le cellule esprimono il CD30

11 90-95% dei casi di ALCL pediatrico presentano la traslocazione
t(2;5)(p23:;935), che coinvolge il gene NPM e ALK

Costituisce un modello ideale di malattia per lo studio della risposta immunitaria
tumore-specifica e

Il regime terapeutico ottimale ¢ ancora da definire




ALCL.:risultati terapeutici

Gruppo Periodo N. Regime di RT SNC |Durata| OS EFS Bibliografia
di studio trattamento locale | profilas | (mesi)
si
Studio 1983-1989| 13 mod LSA,-L, Si Si 24 |100% |63% (4aa)| Vecchi 1993
spont.
Bologna
BFM 1983-1992| 62 BFM 83,86,90 no Si 2-5 | 83% |81% (9aa)| Reiter 1994
StJude [1975-1993| 18 | CHOP or MACOP-B Si na na 84% |57% (5aa)| Sandlund
+/- mantenimento 1994
ITM 1976-1993| 27 Protocollo Locale Si no 8-24 | 84% |72% (8aa)| Massimino
per T-LLA 1995
SFOP 1988-1997 | 82 HM-89; HM-91 no no 7-8 | 83% |66% (3aa)| Brugieres
COP-COPADM 1998
MSKCC |1972-1997| 19 LSA--L, Si Si 24 84% |56% (5aa)|] Mora 2000
BFM 1990-1995| 89 NHL-BFM-90 no Si 2-5 na |76% (5aa)| Seidemann
2001
UKCCSG |[1990-1998| 72 NHL-9000;NHL- no Si 5 65% | 59% (5aa)| Williams 2002
9602
COP-COPADM
TCCSG |1986-2001| 34 BFM like Si Si 2-5 | 71% |67% (5aa)|] Mori 2003
AIEOP 1993-1997| 34 AIEOP LNH-92 Si Si 24 85% 65% Rosolen 2005
(mOd LSA2'L2) (1033)
POG 1994-2000| 86 APO + Si Si 12 88% | 72% (4aa)| Laver 2005
mantenimento
CCG 1996-2001| 152 CCG-5941 Si Si 11 80% |68% (5aa)|] Lowe 2009
(mod LNH-T)
EICNHL ([1999-2006| 217 | ALCL99 Random no si/no | 4-6/12 | 93% |74% (2aa)|Le Deley 2010




ALCL: Risultati del Protocollo AIEOP LNH-92

Tteatment Plan
IH.-
Respanee Response
ARAERRTIENY iERCEETEM
INDUCTION | ; CONSOLIDATION ‘
:
DAYS 1 » 0
MAINTENANCE”
Pece | Zeycle | Fopele | 4'cyde | Soyele | 6"cyde | TMeyele
DAYS il

0S
FFS
:‘l
F
™
£ 19
0
13
&
051
0.0 1
¢ ¢ ‘ i ' 10 i
A Yrs from diagnosis

OS a 10 anni 85% =+ 6%,
EFS a 10 anni 65% * 8%

Rosolen A, Cancer 2005




AIEOP LNH-97 per ALCL

P A B A
R1 Stage I+Il, completely
resected
R2 Stage I+ll, not resected P | A B A B A B
Stage |l
R3  stage IV (BM/CNS positive*) o Tl (e8| ool a8 [co
Independently from stage, all the
* Z * Z * Z * Z * Z * Z

patients with:
-multifocal bone lesions
-skin
-lung
-lymphohistiocytic lymphoma

100%
oS
75%
EFS
Py
g
T 50%
o
o
25% OS a 5 anni 87% + 6%
EFS a 5 anni 68% + 8%
0%+, : . ‘ : : : :
0 2 4 6 8 10 12 14

Years from Dignosis Pillon M, PBC 2012




Patlents Dutoome

MNo. of No. of pEFS % P
Characteristics patients T EVENIS (SE] univariate
All eligible patients 4
Median age 11.6 y1s
Hange In y1= 4.2-14.9
Median follow-up B4 yTs
Hange In yT= 0.1-11.4
Gender
Male 18 o3 B 25 (11) 21
Female 16 47 4 T3 (1
e N
= 10 yrs 11 32 4 63 [14] .54 essun
= 10 yrs 23 &8 B B3 (30
Stage fattore
n 10 24 4 &0 [15]
m 17 o0 b b5 (1Z) .96 °
Iv (s ; n 3 7 an prognostico!
Immunology
T X3 i b T4 (9}
MNull 3 4 X
Mot available B 23 4
Tumor sites
Lymph-nodes X Ik 11 29 {9) 019
Mediastinal
mass 16 47 4 o6 (11) .26
Skin/subc.
nodules 4 12 X
Hone & 24 2 Ta{l5) .59
Lung x & 1
Splenomegaly 4 12 2
Hepatomegaly 3 0 1
Hone marmow z i X
Ahdpmen 3 ] 2
Other 3 ] ]
LIDH
= 500 TUYL 25 T4 4 &8 (149 .54
= b II/L O e 3 B 25 {16)

pEFS: probahilicy of evenit-free survival, 5E: standasd error (N5 central nervous system; 110 lactate
debydrogenase.

Pillon M, PBC 2012




PER IL TRATTAMENTO DEGLI ALCL -

“INTERNATIONAL TRIAL ALCL 99”

STUDIO RANDOMIZZATO

Prefase:

Ciclo A:

Ciclo B:

Ciclo A:

Ciclo B:

Ciclo A:

Ciclo B:

Rischio Standard

P
!

Randomizzazione

Braccio 3
MTX 3g/m? - 3h

senza T

Braccio 1
MTX 1g/m?-24 h
+IT

Valutazione della Remissione

“M”: MTX 3g/m?in 3 ore senza rachicentesi

Alto Rischio
Prefase: P
{
| Prima Randomizzazione I
Ciclo A:
Se non c’e progressione
Seconda Randomizzazione I
Braccflo 1 Braccw 2 Bracmo 3 Braccio 4
(V) (M) (MV)
Ciclo B: BV1 BM1 BMV1
| {
Ciclo A: AM2
3
Ciclo B: v2 BM2
N3 ' 3
Ciclo A: A3 AV3 AM3
{ N 3
Ciclo B: B3 BV3 BM3
{ { J
Valutazione della Remissione
Se RC raggiunta
. . { l
1 anno di mantenimento g Vinblastina No Vinblastina
settimanale settimanale

T

1° random per SR e HR: MTX 1 gr/mq in 24 ore+ IT vs. MTX 3 gr/mq in 3 ore senza IT
2° random per HR: mantenimento con Vinblastina vs. mantenimento senza Vinblastina




RISULTATI DELLA PRIMA RANDOMIZZAZIONE

([ X . . .
& sl S~ __ (A)OS a2 anni per intera popolazione-
5 60 ) 352 pazienti: 92.5% (95% 1.C.,
2 40
cg 20 - Overall Survival 89'3%-94' 8%)
== = Event-Free Survival
0 6 12 18 24 30 36 42 48 54 60 ) ) )
Time From Random Assignment (months) EFS a 2 anni per Intera p0p01a210ne-
No. patients at risk : . 0 0
P 3 21 219 147 s 352 pazienti: 74.1% (95% 1.C.,
69.2%-78.4%)
100 fomee
= 804 e
= e er——— - . .
5 01 (B) EFS a2 anni per gruppo di
= 40+ .
3 20l —mMrx1gmeer trattamento:
== = MTX 3 g/m? noIT
o S —— MTX 3 gr/mq senza IT, 74.5%
0 6 12 18 24 30 36 42 48 54 60
Time From Random Assignment (months) MTX 1 gr/mq con IT, 737%, P=n.s.
No. patients at risk
- 177 147 1mn7 85 58 33
T e (C) OS a2 anni per gruppo di trattamento:
S MTX 3 gr/mq senza IT, 94.9%
< 60+
2 04 MTX 1 gr/mq con IT, 90.1%, P=n.s.
& 204 MTX 1 g/m? + IT
== MTX 3 g/m? nolT
0 6 12 18 24 30 36 42 48 54 60
Time From Random Assignment (months)
No. patients at risk
175 166 141 105 69 36
Brugieres L et al, JCO, 2009 HCHJ]J'




RISULTATI DELLA SECONDA RANDOMIZZAZIONE

A 100 4. _ . '
. \\" | Vinbaetine EFS a 2 anni per gruppo di trattamento:
% N i si VBL : 72.5%
3 no VBL: 70.1%, P=n.s.
§ 40 EFS a 2 anni per intera popolazione-217
5 2l pazienti: 71% (95% 1.C., 75%-77%)
o 3 3 3 1 5 & 7 3
Time Since Random Assignment (years)
No. at risk
Ve~ 10 s 75 ss a3 21 6 1
B 100 - : :
e OS a 2 anni per gruppo di trattamento:
= 80- s1 VBL vs. no VBL: HR=1.28; 95%I.C.,
£ e 0.49 to 3.38; P=n.s.
3 OS a 2 anni per intero gruppo-217
E ® pazienti:
< 201 — No wnbisstne 94% (95% 1.C., 89%-96%)
0 1 2 3 4 5 6 7 8
Time Since Random Assignment (years)
No. at risk
Vs~ 110 o4 100 8o 1 48 2 s 2

Le Deley MC et al, JCO, 2010 (J_ICI]J]l




FATTORI

Univariate Analysis

Multivariate Analysis

PROGNOSTICI (p-value <0.25)
Parameter P- HR 95% CI P- HR 95% CI
value value

Sex M 1*
F 0.56312 | 1.21 | 0.66 | 2.197
0 6
Median age <10 yrs 1*
>=10 0.56849 | 0.85 | 0.47 | 1.525
yrs 0 4
Risk group LR+SR 1*
HR 0.2051 | 1.50 | 0.80 | 2.828 0.1986 | 0.46 | 0.14 | 1.502
4 0 1 1
B symptom no 1*
yes 0.6757 | 1.13 | 0.62 | 2.088
8 0
mediastinum no 1*
yes 0.0958 | 1.65 | 0.91 | 2.989 0.4146 | 1.52 | 0.55 | 4.192
4 5 4 4
lung no 1*
yes 0.4037 | 1.34 | 0.66 | 2.725
9 8
liver no 1*
yes 0.9403 | 1.03 | 0.40 | 2.625
6 9
spleen no 1*
yes 0.9051 | 0.95 | 042 | 2.132 '
2 5 Hc




Univariate Analysis

Multivariate Analysis
(p-value <0.25)

Parameter P- HR 95% CI P-value HR 95% CI
value
Abdominal LN no 1*
yes 0.900 | 1.038 | 0.577 | 1.870
0
Peripheral LN no 1*
yes 0.074 | 3.637 | 0.881 | 15.017 0.1880 2.661 | 0.620 | 11.428
3
Median LDH no 1*
yes 0.659 | 0.877 | 0.488 | 1.575
8
visceral no 1*
yes 0.442 | 1.275 | 0.686 | 2.370
7
Visceral bis no 1*
yes 0.694 | 0.753 | 0.182 | 3.107
8
BM no 1*
yes 0.158 | 1.951 | 0.770 | 4.945 0.8312 1.123 | 0.387 | 3.257
9
Alkc neg 1*
pos -
Subtype_SCLH no 1*
yes 0.000 | 2.771 | 1.524 | 5.037 0.0069 2428 | 1.276 | 4.619 chhl
8
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ORIGINAL ARTICLE

WL

nature.com/leu

Use of minimal disseminated disease and immunity to NPM-ALK
antigen to stratify ALK-positive ALCL patients with different

prognosis

L Mussolin™*, C Damm-Welk**, M Pillon', M Zimmermann?, G Franceschetto’, K Pulford®, A Reiter?, A Rosolen™ and W Woessmann?

Figure 1.

= A : MDD Negative
.I
L
'\_' MDD Positive
Patients Events PFS% (SE%) p-value
MDD negative 53 7 87 5 <0.0001
MDD positive 75 33 54 5
2 4 6 8 10 12
Years from Diagnosis
47 26 1 5 3 (o}
39 26 10 3 1 e]
N e e e e e e e S ROSY URF > 750
!
Antibody titer = 750
Patients Events PFS% (SE%) p-value
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Years from Diagnosis
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39 17 9 2 0 0 0
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ALCL
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Phase 1/2 study of brentuximab vedotin in pediatric patients with relapsed/refractory
systemic anaplastic large-cell ymphoma or relapsed/refractory Hodgkin lymphoma

Franco Locatelli,® Christine Mauz-Koerholz,? Kathleen Neville,> Anna Llort,* Auke Beishuizen,’ Stephen Daw,® Marta Pillon,” Nathalie Aladjidi,® Thomas Klingebiel,® Judith Landman-Parker,°

Aurora Medina-Sanson,!! Keith August,'? Dirk Huebner,!? Jessica Sachs,? Kristen Hoffman,*3 Judith Kinley,* Sam Song,!® Gregory Song,*3 Steven Zhang,* Lia Gore'*

1Department of Pediatric Haematology-Oncology, Istituto di Ricovero e Cura a Carattere Scientifico, Ospedale Bambino Gesu, Rome; University of Pavia, Pavia, Italy; 2University Hospital Giessen, Pediatric Hematology and Oncology; Justus-Liebig University, Giessen; Medical Faculty, Martin
Luther University Halle-Wittenberg, Halle (Saale), Ger! of Hematology and Oncology, Arkansas Children's Hospital, Little Rock, AR, USA; *Laboratory of Translational Researc! ric nstitute, ; Department of Pediatric
Oncology/Hematology, Erasmus MC-Sophia Children's Hos| rdam, The Netherlands; ®Department Paediatric & Adolescent Oncology, University College London Hospital NHS Foul on Trust, London, UK; “Clinic of Paediatric Haemato-Oncology, Department of Women's and
Children's Health, University of Padova, Padova, Italy; 2Ped atology Unit, Centre de Référence National des Cytopénies Auto-immunes de I'Enfant (CEREVANCE) Hépital des Enfant 6pital Pellegrin, CHU Bordeaux, France; °Clinic for Pediatric and Adolescent Medicine, University
Hospital, Frankfurt, Germany; 1°Service d'hématologie et d'oncologie pédiatrique, Hopital A, Trousseau, Univ Paris, Paris, France; 'Departamento de Hemato-Oncologia, Hospital Infantil de México Federico Gomez, Secretaria de Salud (SS), Ciudad de México, México; 12Children's Mercy
Hospital, Kansas City, MO, USA; 1*Millennium Pharmaceuticals, Inc., Cambridge, MA, USA, a wholly owned subsidiary of Takeda Pharmaceutical Company Limited; *Department of Pediatrics, University of Colorado School of Medicine and Center for Cancer and Blood Disorders, Childrens
Hospital Colorado, Aurora, CO, USA
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Tempo mediano di PFS: 4.8 mesi

9/17 (totali) e 6/10 (1° ricaduta) sottoposti a TMO ICMLLugano 2017




Terapia di seconda linea per i LNH

ricaduti/refrattari
Pochi studi pubblicati.

I pazienti resistenti/ricaduti hanno una OS a lungo termine che dipende dal
sottotipo istologico, dal trattamento di prima linea e dal tempo di ricaduta:

EFS a lungo termine per Burkitt, DLBCL e LBL: 10-40%
EFS a lungo termine per ALCL: 40%-60%

Regimi di salvataggio usati piu frequentemente:
ICE (ifosfamide, carboplatino, etoposide)

DECAL (dexametasone, etoposide, cisplatino,HD citarabina, L-
Asparaginasti)

Protocolli per le Ricadute LLA
Vinblastina

Protocollo ALCL Relapse

Chemioterapia ad alte dosi seguita da TMO (autologo o allogenico)




LNH ricaduti/refrattari:
PEFS dopo auto o allo-HSCT

A B
100 100
a0 - Diffuse Large Cell - Lymphoblastic - 90
80 - S - 80
70 - - - 70
60 - Autologous (N=35, 52%) i L 60
_ : I
30 - - - 30
20 - . Autologous (N=14, 4%) L 20
10 + o T ﬁ—l P= 01 -10
D T T T T T T T T T T T T T T T T T T D
0 12 24 36 48 60 O 12 24 36 48 60
Months Months
100
Burkitt N Anaplastic L 90
- - 80
- - 70
- _ - 60
Allogeneic (N=12, 46%)
i L r 4 X X I 2 I X X 21 I &2 1 &1 I & J 1 1 &1 1 &1 I 1 I J y 5[]
Allogeneic (N=24, 31%) o 40
E_ L ¥ = ] L 3 r F 2 ¥ F £ 3 3 °F I 3 ¥ °P & 3 P FE J 3 F ¢ § - AUtologDus {N:241 353{0} = SD
20 - _ 0 - - 20
Autologous (N=17, 27%)

10 4 - - 10
D T T T T T T T T T T T T T T T T T T D
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Gross TG et al, Biol BMT, 2010
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