
Medizinische Universität Graz, Auenbruggerplatz 2, A-8036 Graz, www.medunigraz.at

Aggressive Lymphome

Peter Neumeister, MD

Klinische Abteilung für Hämatologie
Research Unit: Lymphoid Malignancies

www.medunigraz.at/lymphomforschung/

Klagenfurt 07062019



Medizinische Universität Graz, Auenbruggerplatz 2, A-8036 Graz, www.medunigraz.at

Periphere T-Zell Lymphome

*ALCL ALK+ with a high-risk profile (e.g. IPI >2) should be considered for autoSCT

consolidation
*ALCL ALK+ with a high-risk profile (e.g. IPI >2) should be considered for autoSCT consolidation
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Brentuximab vedotin with chemotherapy for

CD30-positive peripheral T-cell lymphoma (ECHELON-2): 

a global, double-blind, randomised, phase 3 trial
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ECHELON-2: Remission, SAE

adverse eventsresponse rates



Medizinische Universität Graz, Auenbruggerplatz 2, A-8036 Graz, www.medunigraz.at

ECHELON-2: PFS, OS

Summary

• Front-line treatment with A+CHP is superior to CHOP 

for patients with CD30-positive T NHL

• PFS (3yPFS 57% vs 44%)

and OS with a manageable safety profile

• Approved for aALCL and other CD30 pos PTCL 

• NCCN 2019:

• in ALCL: preferred regimen 

• other CD30 pos. histologies: together with CHOP, 

CHOEP, DA EPOCH 

PFS OS
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2015

Diffuse large B cell lymphoma (DLBCL) 

Gene expression profiling



Pasqualucci and Riccardo Dalla-Favera, Blood 2018

Genetics of diffuse large B-cell lymphoma
Cellular origin and genetic lesions associated with distinct DLBCL subtypes



Pasqualucci and Riccardo Dalla-Favera, Blood 2018

Disrupted signaling pathways in ABC-DLBCL



Schmitz. NEJM 2018

4 genetic subtypes of DLBCL with distinct genotypic, epigenetic, and clinical 
characteristics, providing a potential for precision-medicine strategies 

Genetics and Pathogenesis of Diffuse Large B-Cell Lymphoma
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DLBCL 1.LINE
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DLBCL Onkopedia 2018
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No current standard !

PFS~ 50% with R-CHOP

3y PFS 90%

3y OS 95% 

3y PFS  75%

3y OS   90% 

ESMO 2015 : first line therapy
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Excellent Outcome of Young Patients (18-60 years) 

with Favourable-Prognosis DLBCL Treated with 

4 Cycles CHOP Plus 6 Applications of Rituximab: 

Results of the 592 Patients of the Flyer Trial of the Dshnhl
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Flyer Trial: response rate
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Flyer Trial: Toxicity

Hematological toxicity

Non-hematological toxicity
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Flyer Trial: PFS and OS 
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No Added Benefit of Eight Versus Six Cycles  of 

Rituximab-CHOP in Previously Untreated DLBCL: 

Results from the International Phase III GOYA Study



1,418 patients 8x21-day cycles of G or R 
plus six or eight cycles of CHOP

G-CHOP did not improve PFS compared with R-CHOP in 
pts previously untreated DLBCL

Vitolo, JCO 2017

PFS

PFS by COO

OS

Obinutuzumab or Rituximab Plus CHOP in Previously Untreated 
DLBCL, the GOYA Study 
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GOYA Study: PFS and OS
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GOYA Study: SAE and summary
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(R)-CHOP PLUS

• Novel anti-CD20 antibodies: Obinutuzumab (GOYA)

• Optimising Rituximab

• BCL 2 Inhibitoren- Venetoclax (CAVALLI)

• Brentuximab vedotin

• Ibrutinib (PHOENIX)

• Lenalidomid (ROBUST) preferential ABC type

• Bortezomib (REMoDL)

Beyond R-CHOP
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A Randomized, Placebo-Controlled Phase 3 

Study of Ibrutinib Plus R-CHOP in  Patients with

Previously Untreated Non-Germinal Center B-Cell-like 

(GCB) DLBCL
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Ibrutinib Plus R-CHOP vs Placebo R-

CHOP in Patients with Previously

Untreated Non-GCB DLBCL: EFS
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Ibrutinib Plus R-CHOP vs Placebo R-

CHOP: safety and summary
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Venetoclax Plus R-CHOP Improves Outcomes in 

BCL2-Positive First-Line DLBCL: First Safety, Efficacy

and Biomarker Analyses from the Phase II CAVALLI Study
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CAVALLI Study: design

Biomarker analyses: 

IHC: BCL2 (cutoff 50%), MYC (cutoff 40%) 

iFISH: BCL2 and MYC 

COO: (ABC vs GCB): GEP (nanostring)
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CAVALLI Study: OS and summary
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Relapsed refractory DLBCL



Outcome of patients with DLBCL after R-CHOP 
chemotherapy

Coiffier, ASH Edu 2016
Rebiopsy ! 17% indolent lymphoma in late relapses



Limited benefit of ASCT for relapsed DLBCL

Friedberg, ASH Edu 2011
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Adding Polotuzumab vedotin (Pola) to

Rituximab Bendamustin (BR) improves

survival in relapsed /refractory DLBCL

Polatuzumab vedotin (pola) is an antibody-drug conjugate (ADC) targeting CD79b 

expressed in follicular lymphoma (FL) and diffuse large B-cell lymphoma (DLBCL)

MMA (monomethyl auristatin) : binds to tubulin and inhibits its polymerization
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Pola BR vs BR in relapsed /refractory

DLBCL: design and patient characteristics
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Pola BR vs BR in relapsed /refractory

DLBCL: Response and survival
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Pola BR vs BR in relapsed /refractory

DLBCL

• Adding Polatuzumab to BR significantly improves response rates, PFS and OS

• Polatuzumab received breakthrough designation by FDA and EMA for rr DLBCL
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CAR T cells in relapsed /refractory

DLBCL



CAR T cells
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Tisagenlecleucel (Kymriah®) in Adult 

Relapsed or Refractory DLBCL 

(JULIETstudy)

Schuster SJ et al. NEJM 2019

Best ORR 52%, 40% CR; no differences across 

prognostic subgroups.

At 3 mo: 38% ORR, 32% CR

At 6 mo: 33% ORR, 29% CR
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Tisagenlecleucel (Kymriah®) in Adult 

Relapsed or Refractory DLBCL

Schuster SJ et al. NEJM 2019

12-mo PFS
83% for 

CR/PR at 3 mo

12-mo OS
90% for CR

49% for all

12-mo RFS
79% for CR

65% for all

PFS in 

Responders
83% at 12 mo
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Long-term safety and activity of axicabtagene

ciloleucel (YESCARTA®) in refractory large B-cell 

lymphoma : ZUMA-1

Locke, Lancet Oncol 2019

• 108 pts (DLBCL, PMBCL, tFL) lymphoma—refractory or relapsed after ASCT

• followup of 27·1 months

• 83% had an objective response, and 58% had a complete response

• median PFS 5·9 months

• These 2-year FU data from ZUMA-1 suggest that axicel can induce durable 

responses and a median overall survival of greater than 2 years
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“Real world” data with Axi-cel from US sites

Risk factors for Response: 

• ECOG 0-1 vs. ≥ 2, relapsed vs. primary refractory/refractory, non-bulky vs. bulky (≥ 10cm)

• Met eligibility for ZUMA-1 vs. not
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Axi-Cel in the Real World: PFS and OS

ASH 2018 Abstract 91

6 month OS estimate is 72%

(95% CI 65-80%)

Safety and 30 day response in the real world setting are comparable to the best

response in ZUMA-1 although nearly half the pts failing to meet ZUMA-1 eligibility

criteria
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Comparison of commercially developed 

anti-CD19 CAR T-cells
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44

ZUMA-7: Second-Line R/R DLBCL 

Study Design

1:1R/R DLBCL
(n=~350)

Standard of Care 

Arm 

2-3 cycles of 

investigator’s choice of 

combination 

chemotherapy regimenb

Axi-Cel Treatment 

Arm

Lymphodepleting 

chemotherapy + axi-
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Primary endpoint

• EFSc

Key Secondary endpoints

• ORR

• OS

Secondary endpoints

• PFS

• DOR

• PROs

• Safety

Non-

responders 

→ additional 

treatment off 

protocol

Responders 

→ HDC + 

ASCT
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Inclusion criteria: Relapsed or refractory disease after 1L chemoimmunotherapy
Refractory disease defined as no CR to 1L therapy

PD as best response to 1L therapy

SD as best response after ≥4 cycles of 1L therapy 

PR as best response after ≥6 cycles and biopsy-proven residual disease or PD <12 mo from initiation of therapy

Relapsed disease defined as CR to 1L therapy followed by 



Medizinische Universität Graz, Auenbruggerplatz 2, A-8036 Graz, www.medunigraz.at

DANKE FÜR DIE AUFMERKSAMKEIT
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ZUMA-7: Second-Line R/R DLBCL

Key Eligibility Criteria

• Histologically proven DLBCL, including transformation from FL

• Relapsed or refractory disease after 1L chemoimmunotherapy

- Refractory disease defined as no CR to 1L therapy

• PD as best response to 1L therapy

• SD as best response after ≥4 cycles of 1L therapy 

• PR as best response after ≥6 cycles and biopsy-proven 

residual disease or PD <12 mo from initiation of therapy

- Relapsed disease defined as CR to 1L therapy followed by 

biopsy-proven disease relapse ≤12 mo of initiation of 1L therapy

• Adequate 1L therapy

- Anti-CD20 monoclonal antibody, unless tumor CD20 negative

- An anthracycline containing chemotherapy regimen

• Intent to proceed to HDT and ASCT

• Age ≥18 years at the time of informed consent

• ECOG PS 0-1

• Adequate bone marrow, renal, hepatic, pulmonary, and cardiac 

function

• More than one line of therapy for DLBCL

• Prior CD19-targeted therapy

• Prior CAR or other genetically modified T cell therapy

• History of ASCT or allogeneic SCT

• Clinically significant infection or cardiopulmonary disease

• Indwelling lines or drains (dedicated central venous access catheters 

allowed)

• History or presence of nonmalignant CNS disorder or CSF malignant 

cells or brain metastases

• History of autoimmune disease

• History of DVT or PE within 6 mo of enrollment

Key Inclusion Criteria Key Exclusion Criteria
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Conclusions CAR-T cells

CAR-T cells are promising in relapsed/refractory DLBCL

Further technical improvements

– Improved patient selection

– Criteria for qualification of applying centers

– Costs
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Updated Analysis of Tisagenlecleucel

in Relapsed/Refractory ALL

Grupp SA et al. Blood 2018;

132(Suppl 1):895
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CAVALLI Study: Patient characteristics
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JCARH125, Anti-BCMA CAR T-Cell Therapy for 

Relapsed/Refractory Multiple Myeloma:

EVOLVE: Phase 1/2 Study (NCT03430011)

Study Objectives (Phase 1)

Primary

• To evaluate safety and tolerability (DLTs, adverse events)

• To determine a recommended phase 2 dose

Secondary

• To determine JCARH125 pharmacokinetics (Cmax, Tmax, AUC)

• To evaluate preliminary antitumor activity

• To evaluate MRD

Key Eligibility 

• Relapsed/refractory multiple myeloma

• Failed at least 3 prior therapies 

– Autologous stem cell transplantation

– IMiD, proteasome inhibitor

– Anti-CD38 (combination or monotherapy)

• Refractory to last line of therapy 

• ECOG performance status 0‒1

• No selection based on BCMA expression

Lymphodepletion

FLU 30 mg/m2 and 

CY 300 mg/m2 × 3 days

FOLLOW-UP

Posttreatment: 2–24 Months

Long-term: 24 Months to 

15 Years

JCARH125 manufacturing

Apheresis

Eligibility

reconfirmed

JCARH125

2‒5 days 

after FLU/CY

Bridging 

chemotherapy

optional

Bone marrow

examination
Day 15

Disease

assessment
Day 29

50×106 CAR+ T cells 

150×106 CAR+ T cells 

300×106 CAR+ T cells 

450×106 CAR+ T cells 

Screen

Day 1

Determine

recommended 

phase 2 dose

Dose

expansion

DL1

DL2

DL2A

DL3

. 

Mailankody S et al. Blood 2018;132(Suppl 1):957

JCARH125 CAR: fully human binder, low affinity for sBCMA, optimized manufacturing process that enriches 

for central memory T cell phenotype.
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JCARH125, Anti-BCMA CAR T-Cell 

Therapy for Relapsed/Refractory MM

ORR 82%, 

with 48% ≥VGPR
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79%

86%

50%

82%

CR/sCR VGPR PR

CAR+ T Cell Dose

Median follow-up, weeks:

Best Overall Response

Median of 7 (3-23) prior therapies, 77% high risk cytogenetics. Median FU 11 weeks.

CRS 80%, neurologic tox 25%, ICU admission 3 (7%), cytopenias grade 3-4 >29 days in 67%. 

JCARH125 was active in patients with high baseline levels of sBCMA.

Mailankody S et al. Blood 2018;

132(Suppl 1):957
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CAVALLI Study: OS according to

subgroups



Medizinische Universität Graz, Auenbruggerplatz 2, A-8036 Graz, www.medunigraz.at

Leukapheresed
(N=295)

Axi-cel 
2 × 106 CAR+ cells/kg

(N = 274)

Conditioning 
Cy 500 mg/m2 + 

Flu 30 mg/m2 × 3 d
(N=274)

• Product did not meet 

specifications (N=7), enrolled 

on ZUMA 9

• Died secondary to  lymphoma 

(N=12)

• Non-measurable disease (N=1)

• Infection (N=1)

• N = 295: ITT Population

• N= 274 mITT* Population (93%)

• Median follow-up: 3.9 months

Median time from leukapheresis to start of 

conditioning chemotherapy was 21.5 days

158 (55%) patients received bridging therapy:

– 56% chemotherapy

– 24% steroids

– 13% XRT

– 7% other 

*includes 3 patients treated on ZUMA9 with product that was out of spec

ASH 2018 Abstract 91

Axicabtagene Ciloleucel (Axi-cel, Yescarta®) CD19 CAR 

T-Cells for Relapsed/Refractory DLBCL: Real World 

Experience

Median age 60 (21-83) years, prim. refract. 35%, refract. relapse 42%, relapse after ASCT 

33%. ABC like 40%, DE 38%. 43% did not meet criteria of ZUMA-1 at leukapheresis
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ECHELON-2: Patient characteristics
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Outcomes in refractory diffuse large B-cell lymphoma: 

results from the international SCHOLAR-1 study

• In Pts with refractory DLBCL the objective response rate was 26% (CR 7%) to the next line of 
therapy

• median overall survival was 6.3 months
• 20% of patients were alive at 2 years Crump, Blood 2017
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CAVALLI Study: PET CR Response and

toxicity
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GOYA Study: Patient characteristics
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Suggested algorithm for therapy in 

patients for whom R-CHOP therapy 

failed

Coiffier, ASH Edu 2016


