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Studi retrospettivi
•Copie-Bergman JCO 2009 RCHOP GELA. Algoritmo di Hans non ha significato prognostico, il 
riarrangiamento di BCL6 ma non di BCL2 condiziona la prognosi. Se presenti almeno due tra FOXP1,  
MUM1/IRF4 e BCL6, in multivariata hanno valore prognostico.
•Copie-Bergman Blood 2015 GELA/LYSA. In multivariata MYC-R ma in particolare SH e MYC/BCL2 DH 
hanno valore prognostico indipendente per PFS e OS assieme a IPI e algoritmo di Hans. MYC-IG è 
associato a prognosi peggiore. 
•Cunningham Lancet 2013 RCHOP14 vs. RCHOP21. MYC-R è prognostico per OS solo in univariata, DH 
non prognostico anche in multivariata. COO , MIB1, BCL2 e BCL6 riarrangiati hanno prognosi migliore 
con RCHOP14.
•Petrella Ann Onc 2017 LNH03-6B trial: BCL2 positività e algoritmo di Hans impattano su OS e PFS.



Studi retrospettivi
•Kuhnl 2017 Ann Oncol 2017. COO definita secondo Hans non ha significato prognostico. MYC-R e DH hanno 
OS peggiore indipendentemente da IPI e braccio di trattamento. Riarrangiamento di BCL2 e BCL6 non ha 
significato prognostico.
•McPhail 2018 Haematologica 2018. I casi DH/THL trasformati  hanno una prognosi peggiore  (median OS 
10.8 mesi e  EFS12 10%) e sono tutti con BCL2 ± BCL6 riarrangiati. 
I DH BCL6 riarrangiati sono  sempre solo de novo e sono sia GCB che non CGB. 
Nei DH/THL il fallimento dell’induzione è precoce specie  nei pazienti < 60 aa. 
R-CODOX-M/IVAC sembra preferibile  nei pazienti < 60 aa..  
La bassa espressione di  MYC in IHC non dovrebbe comportare per definizione  l’omissione della FISH: 14% 
dei casi risultava riarrangiato anche se con positività < 40%. Non è noto se questa situazione abbia significato 
prognostico. Nessuna correlazione  tra la prognosi e partner di  riarrangiamento di MYC.



•Concordanza Hans vs. GEP 82% per RICOVER60 e 73% per RMegaCHOEP.
•DE più frequenti nel gruppo  ABC (esclusi unclassified).
•BCL2 o  MYC riarrangiati e DH sono prevalentemente GCB. 
•BCL6 riarrangiati e MYC/BCL6 DH ugualmente rappresentati sia nel tipo ABC (prevalenti) che GCB.
•Nessuna differenza di EFS/OS in funzione di COO in entrambi gli studi (multivariata).
•Espressione di MYC e di BCL2 ha significato prognostico prevalentemente per GCB se inclusi i DH/TH.
•DE status (dopo esclusione di DH) ha impatto prognostico indipendentemente da COO.
•DE nel gruppo ABC: EFS 5-year  34% vs. 65% (p=0.02); PFS 39% vs. 68% (p=0.03); OS  42% vs. 75% (p=0.008) e 
rispetto a GCB non DE.
•I Pazienti non DE hanno  prognosi peggiore nel gruppo ABC: EFS 5-year  65%  vs. 80% (p=0.06); PFS 68% vs. 
85% (p=0.04); OS 75% vs. 88% (p=0.12). 



•2.383 patients; MYC-R was present in 264 (11%). 
•associated with a significantly shorter progression-free and overall survival, 
within the first 24 months after diagnosis.
•The adverse prognostic impact of MYC-R was only evident in patients with a 
concurrent rearrangement of BCL2 and/or BCL6 and an IG partner (p= 0.001).
•Patients with MYC-SH (either IG or non-IG) and those with MYC-DH/TH non-IG had 
an outcome comparable with those with DLBCL without MYC-R. 
•MYC-SH DLBCL in the non-GCB subgroup have an inferior outcome compared 
with MYC-SH DLBCL in the GCB subgroup (P = .076 for OS).
•The survival rate for patients with MYC-DH/TH lymphoma with DLBCL morphology. 
may be significantly better (approximately 60% after 5 years) compared with those
with MYC-DH/TH lymphoma with Burkitt-like or blastoid morphology.

Prognostic Significance of MYC Rearrangement and Translocation Partner in 
Diffuse Large B-Cell Lymphoma: A Study by the Lunenburg Lymphoma
Biomarker Consortium. Andreas Rosenwald. J Clin Oncol 37:3359-3368. 2019



BCL2TL e BCL2GA sono mutualmente esclusivi. 
BCL2TL e MYCTL sono altamente specifici del sottotipo GCB ed associati a 
stadio avanzato.  
I casi con MYCOE presentano MYCTL nel 53% dei casi e concomitano più 
frequentemente alterazioni di TP53 .
MYCTL si associa a varianti strutturali di BCL2  (double alteration B-cell
lymphomas [DA BCL]) e a mutazioni di TP53,  CREBBP e EZH2. 
•Analogamente BCL2GA si associa al sottipo ABC.
BCL6TL sono più frequenti nel gruppo non-GCB DLBCLs.
�Non-GCB DPE possono originare sia da BN2 o MCD-like ABC. 



•DPE è associata a high risk disease più spesso ABC/non-GCB
DLBCLs. 
•Oltre al “classico” DHIT, vi sono casi di DPE GCB con 
combinazione di MYCTL e BCL2GA.  Costituiscono il 58% dei DPE 
GCBs e si associa alterazione di TP53.
•I casi con MYCTL probabilmente identificano un sottotipo 
compreso tra EZB/C3 e C2/A53.
•MYCOE e DPE status (spesso con alterazione di TP53) sono 
fattori predittivi indipendenti nei non-GCB DLBCL.



Obinutuzumab CHOP vs. Rituximab CHOP
Ref. n. age COO 

by
tx FU (m) ORR/CR OS % PFS %

Vitolo Ph2  
GOYA 2017

706 vs. 
16

62 GEP OCHOP 
vs.  
RCHOP

29 77,4/56,7 
vs.77,9/59,5

81,2 vs 
81,4

72,5 vs. 70,6

Sharman Ph2
GATHER 
2019 

100 62 GEP O-CHOP 50,7 GCB 84,4-62,2 vs.
ABC 78,9-42,1

n.a. GCB 75,9 vs.
ABC 66,5



•Lo studio ha evidenziato sia clusters molecolari (Schmitz
and Chapuy), in parte riconducibili a sottotipi di COO come 
GCB (EZB-like, G3), o ABC (MCD- o N1-like, G5), o 
Unclassified (BN2- like), sia cluster indipendenti da COO.

•Prognosi peggiore per i clusters C2, C3 and C5 (according to
Chapuy). 

•Solo alterazioni di BCL2 risultavano significativamente 
associate alla prognosi indipendentemente da COO.



MONOCLONALI BISPECIFICI

BLINATUMUMAB
Dufner Blood Advances 2019. 
Long-term outcome of patients
With relapsed/refractory B-cell
non-Hodgkin lymphoma treated
with blinatumomab. Ph1.
38 patients, 5 (13%) with DLBC
No evidence for long-term
toxicities,  mOS was 4.6 years.
Responding patients who had
received >60 mg/m2/d achieved a
median OS of 7.7 years.
5 DLBCL  only 1 responding

MOSUNETUZUMAB
Schuster. Blood 2019 134 S1:6.
DLBCL R/R after CAR-T. Phase I/Ib.
DLBCL pts (87 +29 trFL), 23 prior
CAR-T. 16 were efficacy evaluable (7
DLBCL, 5 tFL, 4 FL). 
Expansion of previously administered
CAR-Ts after M administration was
detected
ORR /CR: 64.1% (41/64)/42.2%
(27/64) in iNHL pts and 34.7%
(41/119)/18.6%, (22/119) in aNHL pts.



Lenalidomide RCHOP vs. RCHOP

Ref. n. age COO by tx FU 
(m)

ORR/CR OS % PFS %

Vitolo Ph2  
REAL07 2014

49 69 Hans L 15 mg d1-14  RCHOP 28 92/86 92 74

Nowakowski 
Ph2 2019 

64 65 GEP L 25 mg d1-10  RCHOP 23,5 98/80 90 70





ROBUST: First report of phase III randomized  study of lenalidomide/R-CHOP (R2-
CHOP) vs placebo/R-CHOP in previously untreated  ABC-type diffuse large B-cell 
lymphoma. U. Vitolo Lugano 2019.
A total of 570 ABC-DLBCL patients met eligibility criteria andwere enrolled in ROBUST 
(n = 285 per arm)
Overall, the ROBUST study did not meet the primary endpoint of PFS for R 2-CHOP 
vs. placebo/R-CHOP in previously untreated patients with ABC-DLBCL, although a 
positive trend favoring R 2-CHOP has been observed in advanced stage and higher 
risk patients. The safety profile of R2-CHOP was consistent with those of individual 
medicines, and no new safety signals were identified with the combination



ADDITION OF LENALIDOMIDE TO R-CHOP 
(R2CHOP) IMPROVES OUTCOMES IN NEWLY 
DIAGNOSED DIFFUSE LARGE B-CELL LYMPHOMA 
(DLBCL): FIRST REPORT OF ECOG-ACRIN1412 A 
RANDOMIZED PHASE 2 US INTERGROUP STUDY 
OF R2CHOP VS R-CHOP. G.S. Nowakowski Lugano 
2019.
280 patients (145 R2CHOP, 135 RCHOP) were evaluable; 
94 were ABC-DLBCL; 122 GCB-DLBCL and 18 Unclassfied. 
ORR/CR 92%/67% in R-CHOP vs. 97%/72 (p=0.12) in R2-
CHOP arm, median FU 2.4 years; 33% reduction in risk of
progression/ death vs.RCHOP: p =0.03. The 2-year overall
survival was 87% and 80%, respectively. 

The R2CHOP cases that achieved EFS24 were
enriched for genes involved in cell cycle, IL6, 
JAKSTAT, IL2, and STAT3 pathways. Patients who
failed R2CHOP were enriched for genes involved
in PI3K-AKT, RAS, MAPK, WNT, and EGFR 
signaling, pathways recently highlighted as
mechanisms of lenalidomide resistance in 
multiple myeloma.
These data suggest that the C1 and C5 subtypes
were responsive to R2CHOP. This is most likely
due to the fact that C1 is enriched for SPEN 
mutations and C5 is enriched for MYD88 and 
PIM1 mutations.



After a median follow-up of 65 (range 39-124) months, 22 patients remain progression free, with a 5-year PFS of 
48% ± 7%. The duration of response to lenalidomide was longer than response to prior treatment in 30 (65%) 
patients. Benefit was observed both in de novo and transformed DLBCL, germinal center- B-cell and non germinal-
center-B-cell subtypes. Twenty-six patients are alive (5-year OS 62% ± 7%).

Analysis of outcomes on the basis of COO (Hans criteria) only showed a statistically significant difference in 
median PFS in favor of lenalidomide (60.9 months) over placebo (52.7 months) in patients with a GCB profile 
(p=0.04). No significant difference was seen in patients with a non-GCB profile (p=0.75). For OS, there was no 
difference in either the GCB (p=0.92) or the non-GCB (p=0.07) groups. 
Per NanoString, there was no difference in PFS for patients with GCB-like, ABC-like, or unclassified DLBCL (p=0.15, 
p=0.82, and p=0.31, respectively) and no difference in OS. 18 (21%) patients converted from PET-positive to PET-
negative in the lenalidomide arm versus 13 (14%) patients in placebo arm (p=0.20). 









mDOR in the 48 responding was 21,7 m. 
Among the 34 patients with a CR, the mDOR was not reached. 
For the 14 patients with a PR, the mDOR was 4,4 m. 
At a median followup of 17,3 m, median PFS was 12,1 m



Protocolli RCHOP like + bortezomib
Ref. n. age COO tx FU (m) ORR/CR OS % PFS %

Offner Ph2  2015 164 59,5/58,5
Hans-> 

GEP

VrCAP vs 

RCHOP
24,9 

93,4-64,5 

vs.98,6-66,2

80,1 vs. 

79,0

76,2 vs 

77,1

Leonard
PYRAMID Ph2
2017 

206 65/61
Hans-> 
GEP

VrCHOP vs 
RCHOP

34,3
96-56 vs.98-
49

93 
vs.88,4

82 vs.77,6

Davies
REMoDL-B Ph3 
2019

918 63/65 GEP
VrCHOP vs 
RCHOP

29,7 n.a.
83,6 vs. 
82,7

74,3 vs. 
70,1





Paz < 60 ITT ABC

EFS

p 0,0099 0,0233

36-month EFS 75,4 vs.64,6 76,9 vs. 64,5

PFS

p 0,75 0,0043

36-month PFS 77,4 vs.66,3 80,5 vs. 64,5

OS

p 0,0013 0,0099

36-month OS 93,2 vs. 80,9 92,8 vs. 80,9







Ph 1/2 clinical trial: 80 subjects with R/R DLBCL, ibrutinib 560 mg/d until progression/intolerance
produced CR/PR in 37% (14/38) of those with ABC DLBCL, but in only 5% (1/20) of subjects with
GCB DLBCL (p= 0.0106). ABC tumors with BCR mutations responded to ibrutinib frequently (5/9; 
55.5%), especially those with concomitant MYD88 mutations (4/5; 80%), a result that is consistent
with in vitro cooperation between the BCR and MYD88 pathways. 
However, the highest number of responses occurred in ABC tumors that lacked BCR mutations
(9/29; 31%), suggesting that oncogenic BCR signaling in ABC does not require BCR mutations and 
might be initiated by non-genetic mechanisms. 



•Median PFS/OS among all patients was 5.5/9.5 months, and for
responders it was 18.8 months/not reached.
•Among patients with non-GCB DLBCL, median OS/PFS was
10.7/3.9months. 
•Among patients with GCB DLBCL, median OS/PFS was 7.1/5.5 months. 
•Among patients with transformed DLBCL, median OS/PFS was 12/5.9 
months.



ORR among R/R DLBCL was 38% for patients with 
the non-GCB subtype and 13% for those with the 
GCB subtype.
The differential response rates between these 
subtypes is probably explained by chronic active B-
cell receptor signaling, which activates the NF-ĸB 
pathway through BTK in non-GCB tumors but not in 
GCB tumors and by the high PD-L1 expression only 
observed in non-GCB subtypes.



Opzioni trapiantologiche
• Blood 2014, Petrich. Studio retrospettivo. 311 DH PFS/OS 10.9/21.9 m. Intensive  induction was associated
with improved PFS/OS. Role of SCT?
• BCJ 2016, Maura. Studio retrospettivo. 140 paz. di cui 38 DE. Intensive induction followed by ASCT  
5-years EFS 49.4 vs 71.5 (non DE) p=0.06, and not different OS.
•JCO 2017, Landsburg. Studio retrospettivo. 159 DH: “In conclusion, survival of patients with DHL achieving CR1 
is not significantly prolonged by receipt of autoSCT, regardless of front-line therapy received. In addition, patients
receiving R-CHOP experienced inferior 3-year RFS compared with those receiving intensive front-line therapy”.
•JCO 2017 Herrera. Studio retrospettivo. Coorte solo R/R. 52 DE vs. non DE 4 years PFS/OS 48/56 vs. 59/67:  
p=0.049/0.1. 12 DH vs. non DH 4 years PFS/OS 28/25 vs. 57/66: p=0.013/0.001.
•Annals of Hematology 2020 Kim. Studio retrospettivo. ASCT upfront post RCHOP. 23 DEL e 51 non GCB. 
No difference of 5 years PFS and OS between DE vs. non DE (76.1/81.8 vs. 77.8/80.3) and GCB vs. non GCB 
(80.8/80.8 vs. 82.8/78.5).





DA-EPOCH and Rituximab
•Haematologica 2012, Wilson 69 paz. Ph II. FU 62 m; ORR/CR 95%/84%, 5yrs % OS/EFS 100/94 GCB vs 
67/58 non GCB, p=0.008. (1 SAE G5)
•BJH 2014, Purroy (PETHEMA) 85 paz. Ph II : FU64 m, ORR/CR 73/65TTTF 6 m. 10 yrs % OS/EFS/DFS 
63.6/47.8/59. (0 SAE G5) BCL2R hanno prognosi peggiore.
•BJH 2014, Oki. studio retrospettivo 129 paz. solo DH, R-DA-EPOCH hanno EFS/OS migliore rispetto a  
RCHOP.
•BJH 2016, Howlett metanalisi. Solo DH: R-DA-EPOCH conferisce PFS migliore rispetto a  RCHOP, OS 
non migliore
•Lancet Haematol 2018, Dunleavy. Ph II. 53 paz affetti da DLBCL MYC-R di cui 34 HGBL e 18 DLBCL. FU 
55.6 m, 4yrs % EFS/OS 71.8/76. HGBL vs. DLBCL 4yrs % EFS/OS 70.8/77 vs. 69.6/75 (3 SAE G5).
•Leukemia 2019, Dodero: studio retrospettivo 114 paz solo DE, R-DA-EPOCH hanno PFS/OS migliore 
rispetto a  RCHOP.



“We found no differences by treatment arm in the MYC rearranged or patients with the DE 
phenotype, though, again, this subset was of insufficient size for statistical comparison.
On the basis of encouraging phase II results with DA-EPOCH-R in patients with double-hit and 
Burkitt lymphoma compared with historical R-CHOP data, the results of Alliance/CALGB 50303 
should not discourage use of DA-EPOCH-R in these settings”





Best response by intention to treat

Presented By Sarah Rutherford at TBD



Venetoclax Plus Rituximab, Cyclophosphamide, Doxorubicin, Vincristine 
and  Prednisolone (R-CHOP) Improves Outcomes in BCL2-Positive First-
Line Diffuse Large B-Cell Lymphoma (DLBCL): First Safety, Efficacy and 
Biomarker Analyses from the Phase II CAVALLI Study . Franck 
Morschhauser. Blood (2018) 132 (Supplement 1): 782.

Tx: 6 R-CHOP21 + 800 mg Ven daily for 10 days (D1-10, except Cycle 1: D  4-10), followed by two
3-w cycles of 800mg Ven on D1-10 + R on Day 1. 
P.E.: PET-CT response 6-8 weeks after the last R dose (EoT)(Lugano 2014 criteria). 
S.E. PFS and safety.
208 pts evaluable. The EoT CRR in all pts did not differ significantly between CAVALLI and GOYA
(69.2% vs 62.8%, respectively), but was improved in BCL2-positive subgroups, specifically in
BCL2 FISH-positive (70.0% vs 47.5%) and DH (71.4% vs. 25.0%) pts.  With 20 m median follow-up
in CAVALLI, PFS improvement was observed in BCL2 IHC-positive pts, including within both
ABC and GCB. No PFS benefit was observed in BCL2 IHC-negative GCB pts.
The higher rate of AEs in CAVALLI led to dose interruptions/discontinuations of both Ven and R-
CHOP; 61% of pts had >90% relative dose intensity (RDI) of Ven.





Interim Futility Analysis of a Phase 2 Study
of Loncastuximab Tesirine, a Novel
Pyrrolobenzodiazepine-Based Antibody-
Drug Conjugate, in Patients with Relapsed
or Refractory. ASCO 2020 C. Carlo-Stella



Interim Futility Analysis of a Phase 2 Study of
Loncastuximab Tesirine, a Novel Pyrrolobenzodiazepine-
Based Antibody-Drug Conjugate, in Patients with Relapsed
or Refractory.  ASCO 2020 C.Carlo-Stella









In conclusion, single-agent copanlisib demonstrated modest anti-lymphoma activity in 

patients with relapsed/ refractory DLBCL with a numerically higher response rate in 

patients with ABC DLBCL vs. patients with GCB DLBCL, with similar activity in patients with 

and without CD79B mutations. A 16-gene mutation signature associated with improved 

outcomes was identified as a possible approach (with further validation) for selecting 

DLBCL patients for treatment with copanlisib. Copanlisib showed an acceptable safety 

profile, with the most common toxicities of hypertension and hyperglycemia being 

transient and manageable.



PROSPETTIVE
•STUDIO FIL: Copanlisib in combination with Rituximab-Bendamustine in patients with Relapsed
Refractory Diffuse Large B-cell Lymphoma: a multicentric Phase II trial.
•Alisertib (inibitore Aurora kinasi), Kelly CCR 2020, Ph I (A + R + VCR), R/R DLBCL, 90/100 mg/die, 45 paz, 
7 CR, 7 PR.
•Enzastaurina (inibitore PKC), Crump JCO 2016: mantenimento con E post-RCHOP in HR DLBCL: scarsa 
efficacia.
•Selinexor (SADAL), Kalakonda Lancet Haematol. 2020. Ph II 175 R/R DLBCL: ORR/CR 36/15, mDOR 9,3 m.
•Tazemetostat, Sarcozy CCR 2020, Ph Ib: median follow-up 20.6 months, 14.5 months, and 7.5 months in 
the 400, 600, and 800 mg cohort, respectively. mCR rate was 76.5% (13/17). During follow-up, 2 patients 
presented with a relapse. “The RP2D of tazemetostat combined with R-CHOP is 800 mg twice a day. The 
association presents safety and PK comparable with R-CHOP alone. Preliminary efficacy data are 
encouraging and further investigations in phase II trial are warranted”.
•Urelumumab (anti CD137), Timmerman AIH 2020: «Objective response rates/disease control rates were
6%/19% (DLBCL, n = 31), 12%/35% (FL, n = 17); durable remissions in heavily pretreated patients were
achieved; however, many were observed at doses exceeding the MTD.
•Studi preclinici: inibitori IRAK4 (Chen EJMC 2020), inibitori di BCL6 (Cardenas JCI 2016)



CONCLUSIONI



CONCLUSIONI
1.La distinzione in base a COO, DH/THL e DE non discrimina sottotipi con prognosi diverse 
ma soprattutto non identifica meccanismi patogenetici distinti, potenzialmente sensibili 
ad approcci biologici specifici.
2.Le strategie terapeutiche idealmente dovranno essere differenziate sulla base della 
rilevanza predittiva e prognostica dei dati genetici  riconosciuti nell’ambito di trials
prospettici.
3.I centri di riferimento nazionale devono contribuire in modo congiunto alla validazione 
e all’implementazione della diagnostica in modo che ogni paziente riceva una diagnosi 
corretta ed un trattamento il più possibile biologicamente orientato.


