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Disclosures

Consulting advice: 
Abbvie, Astellas, Astrazeneca, Bayer, Beigene, BMS, Calithera, Constellation, Eisai, Lilly, 
Epizyme, Genmab, Grail, Incyte, Janssen, Karyopharm, Merck, Mustang Bio, Pfizer, 
Roche/Genentech, Second Genome, Sutro, Caribou Biosciences

FDA approved and non-FDA approved 
drugs/indications will be discussed



Learning Objectives

Understand basics of the diagnosis and evaluation of 
various types of lymphoma

 Learn about the range of treatment options patients with 
lymphoma

Become familiar with new therapies in development and 
clinical trials for lymphoma treatment



Diffuse large B cell lymphoma 

 Median age 60, usually with advanced stage disease

- LAN, extranodal disease, symptoms

 Practical objective of treatment – cure (70%)

 Reasonably good clinical prognostic tools

 Most patients treated same (R-CHOP)

 Unmet need – more cures, reduce toxicity 

 Who should we treat differently?

 If refractory to second-line therapy, prognosis is poor



When have I treated patients with DLBCL today 
with something other than R-CHOP x 6? 

Double hit subtype

Data not robust in double protein subtype

Primary mediastinal

HIV associated

Testicular

Limited stage 

CNS

Elderly



Double hit vs Double protein DLBCL
10-25% of DLBCL 

 Double-hit lymphoma:  High-grade B-cell lymphoma with translocations 
of MYC as well as BCL2, BCL6, or both (“triple-hit”)

- Histologically classified as DLBCL or B-cell lymphoma unclassifiable 
with intermediate features between DLBCL and Burkitt Lymphoma 

- Cell of origin: Virtually always germinal center subtype

- Outcome poor with standard therapies

 Double-expressing lymphomas: DLBCL with dual immunohistochemical
expression of MYC (≥40%) and BCL2 (≥70%) in the absence of 
translocations

- Cell of origin: Usually activated B cell subtype 

- Outcome inferior to other DLBCLs, but not as poor as DHL



Double hit vs Double expression in DLBCL

DH (14)
DE (55)

Neither (236)
Double expression 4x more 

common than Double hit 

Double expression 
intermediate in outcome 
between DH and neither

Johnson et al JCO 2012; 30: 3452



DA-EPOCH-R in double hit lymphoma

Petrich et al Blood 2014                                                                     
Oki et al BJH 2014



Electronic health record analysis of R-CHOP vs 
R-EPOCH in double hit lymphoma  

 6809 DLBCL patients (2011-2020), 154 with DHL/THL

 43 received R-CHOP (median age 73)

 111 received R-EPOCH (median age 67)

 Multivariable analysis ECOG 2+ and elevated LDH correlated 
with worse overall survival

Magnusson et al, Abstract #S224, EHA 2021



Electronic health record analysis of R-CHOP vs 
R-EPOCH in double hit lymphoma  

Magnusson et al, Abstract #S224, EHA 2021



FLYER: Study Design
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Poeschel et al, Lancet 2019



Poeschel et al, Lancet 2019

FLYER results 
N=588 patients (ITT)

PFS OS



Polatuzumab vedotin (anti-CD79b antibody drug conjugate)  

https://www.creativebiolabs.net/polatuzumab-vedotin-overview.htm



R-CHOP vs Polatuzumab-R-CHP in DLBCL (IPI 2-5)
Tilly et al, NEJM 2021



R-CHOP vs Polatuzumab-R-CHP in DLBCL
Tilly et al, NEJM 2021



R-CHOP vs Polatuzumab-R-CHP in DLBCL - Toxicity
Tilly et al, NEJM 2021



R-CHOP vs Polatuzumab-R-CHP in DLBCL - PFS
Tilly et al, NEJM 2021

24 mo PFS:
76.7% Pola-R-CHP
70.2% R-CHOP



R-CHOP vs Polatuzumab-R-CHP in DLBCL - OS
Tilly et al, NEJM 2021



Implications of POLARIX study 

Positive trial (6.5% benefit in PFS), no OS benefit in IPI 2-5 
DLBCL patients

Generally comparable toxicity

Older, male patients, higher risk and ABC subtype benefitted 
most

Saves 6.5% (1 of 15 patients) from relapse and more therapy 

6 doses x $15,669/dose/80kg pt x 15 patients 

= $1.4 million/relapse saved



Predicting risk of CNS progression: CNS IPI

4-6 factors

2-3 factors

Schmitz et al., J Clin Oncol 34:3150-6  2016

Kidney/adrenal involvement
vs not



Timing of CNS prophylaxis 

International, retrospective analysis of 1384 patients with 
DLBCL at high risk of CNS relapse

n=749 systemic MTX intercalated with R-CHOP/like, n=635 after 
R-CHOP/like

3 year rate of CNS relapses 5.7%, no difference in timing

In high CNS IPI (n=600), rate 9.1%, no difference in timing

In intercalated group, 19.6% of subjects had delays in R-
CHOP/like

Wilson M et al, Blood 2022



CAR-T cell therapy
Approved for multiply relapsed/refractory 

aggressive lymphoma



CD19-directed CAR T-cell products in DLBCL

Axicabtagene ciloleucel
(Axi-cel)

Tisagenlecleucel 
(Tisa-cel)

Lisocabtagene maraleucel
(Liso-cel)

 CD28 costimulation
 Second generation

 4-1BB costimulation
 Second generation

 4-1BB costimulation
 Second generation

TCR-type 
signal 
CD3ζ

Transduction 
marker huEGFRt

VH VL FMC63

Costimulatory 
signal CD28

TCR-type 
signal 
CD3ζ

TCR ζ

CD28

VH VL FMC63

Costimulatory 
signal 4-1BB

TCR ζ

4-1BB

VH VL FMC63

Costimulatory 
signal 4-1BB

TCR-type 
signal 
CD3ζ

TCR ζ

4-1BB

van der Stegen. Nat Rev Drug Discov. 2015;14:499.



3 approved CAR-T for recurrent DLBCL patients



CAR-T agents for recurrent DLBCL with 
meaningful PFS

Thieblemont et al, EHA 2021



Initial clinical trial data with CAR-T cells

 Studies are generally non-comparative, single arm 

 Time in preparing the T cells creates some biases

 Significant responses have been seen (some extending several years) 
in ALL, CLL and NHL of various types with refractory disease

 Toxicity (cytokine release) involving transient mental status 
changes/encephalopathy and ICU stays can occur

 ORR about 60-70%, CR about 30% (tend to be more durable)

 About 1/3 non-respond, 1/3 short response, 1/3 longer response

 Cytopenias, immunoglobulin depletion occur



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
Locke et al, NEJM 2021



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
Locke et al, NEJM 2021



Axicabtagene Ciloleucel for 2nd line (<12m) relapsed DLBCL 
Locke et al, NEJM 2021



Lisocabtagene maraleucel for 2nd line (<12m) relapsed DLBCL 
Kamdar et al, ASH 2021



Lisocabtagene maraleucel for 2nd line (<12m) relapsed DLBCL 
Kamdar et al, ASH 2021



Lisocabtagene maraleucel for 2nd line (<12m) relapsed DLBCL 
Kamdar et al, ASH 2021



Summary of second line CAR-T studies 

Toby Eyre



Implications of second line CAR-T studies 
In patients with chemoresistant disease (short first remission), 
more chemo (and AutoSCT) is not effective

Why different outcome in BELINDA study with Tisagenlecleucel? 
- chemotherapy bridging (sicker patients), additional chemo 

cycles for standard group, longer time (52d) to get CAR-T (and 
25.9% pre-infusion PD), different agent, less lymphodepletion, 
event definitions

CAR-T will be SOC for those with PD < 1 year

- for practical reasons seems likely there will still be 2nd line 
chemo for many patients

AutoSCT remains SOC for those with later relapses



Sehn L et al JCO 2019

BR ± Polatuzumab Vedotin-piiq in Relapsed 
DLBCL: Randomized Phase 2

CR 40% vs 17.5%

PFS

Pola-BR

BR

OS

Pola-BR

BR

FDA approval 2019: +BR for relapsed/refractory DLBCL, >2 prior therapies



Tafasitamab/Lenalidomide (RE-MIND) compared to matched 
Len alone in recurrent DLBCL pts

ORR 67.1 vs 34.2%

Nowakowski GS, et al. ASCO 2020 (abstr 8020).



Selinexor

 Selective inhibitor of nuclear export (SINE), blocks XPO1

 Phase 2 SADAL study (preprint Lancet 2020)

 DLBCL (including tFL), 2-5 prior therapies (N=127)

 Selinexor oral 60 mg days 1 and 3 weekly 

 ORR 28%, CR 12%

 Responses in both GCB and non-GCB (Hans)

 Common grade 3-4 AE cytopenias, fatigue, hyponatremia, nausea

 Median response duration 9.3 months

Kalakonda et al, Lancet Haematol 2020



Loncastuximab Tesirine-lypl in DLBCL

 Humanized anti-CD19 antibody conjugated to a PBD dimer toxin

 Administered IV every 3 weeks up to 1 year, then q 12 weeks

 N=145 subjects

 ORR 48.3%, CR rate 24.8%, median PFS about 6 months

 Most common toxicities liver enzymes, cytopenias, fatigue

- Edema also noted in 20% of patients

Caimi et al, ASH 2020



Structure of selected BITE and bispecific antibodies



Glofitamab in R/R DLBCL pts with 2+ prior therapies

Dickinson et al,  EHA 2022 # S220



Glofitamab in R/R DLBCL pts with 2+ prior therapies

Dickinson et al,  EHA 2022 # S220



Epcoritamab in R/R DLBCL pts with 2+ prior therapies

Thieblemont et al,  EHA 2022 #LBA 2364



Epcoritamab in R/R DLBCL pts with 2+ prior therapies

Thieblemont et al,  EHA 2022 #LBA 2364



Overall survival in PTCL

Vose et al: J Clin Oncol. 2008;26:4124.



Approach to PTCL
 CHOP vs CHOEP (? Addition of etoposide of value in age <60)

 Unclear value of auto vs allo SCT in first remission vs observation

 Add/use brentuximab vedotin (Anti-CD30 ADC) if CD30+ (>10%)

- Anaplastic large cell lymphoma (ALCL) is the key CD30+ subtype

 In relapse multiple options (HDAC inhibitors, hypomethylating agents)

- HDAC inhibitors - romidepsin, vorinostat, belinostat

- Antimetabolite – pralatrexate

- Angioimmunoblastic (AITL) – azacitidine with activity



ECHELON-2 Study Design: CD30+ PTCL

Key Eligibility Criteria
• Age ≥18 years
• CD30-expression (≥10% cells)
• Previously-untreated PTCL:
o Systemic ALCL (sALCL)* 

including ALK(+) sALCL with IPI 
≥2, ALK(-) sALCL

o PTCL-NOS, AITL, ATLL, EATL, 
HSTCL

Stratification Factors
• IPI score (0-1 vs. 2-3 vs. 4-5)
• Histologic subtype (ALK-positive 

sALCL vs. all other histologies)

R 
(1:1)

N=226

N=226

EOT 
PET

A+CHP
(A) brentuximab vedotin 1.8 mg/kg +
(C) cyclophosphamide 750 mg/m2 +
(H) doxorubicin 50 mg/m2 +
(P) prednisone 100 mg  (Days 1-5) 

+ placebo vincristine

Q3W for 6 to 8 cycles

CHOP
(C) cyclophosphamide 750 mg/m2 +
(H) doxorubicin 50 mg/m2 +
(O) vincristine 1.4 mg/m2 +
(P) prednisone 100 mg (Days 1-5)

+ placebo brentuximab vedotin  

Q3W for 6 to 8 cycles

*targeting 75% (±5%) ALCL per EU
regulatory commitment

Horwitz et al, Lancet 2019



ECHELON-2: Progression-free survival

3-yr PFS
57%
44%

Events HR (95% CI) P
A+CHP 95 (42%) 0.71

(0.54, 0.93) 0.011CHOP 124 (55%)

Median PFS (95% CI)
48.2 mo (35.2, NE)
20.8 mo (12.7, 47.6)

Increased diarrhea, neuropathy Horwitz et al, Lancet 2019



ECHELON-2 Overall Survival

Deaths HR (95% CI) P
A+CHP 51 (23%) 0.66

(0.46, 0.95) 0.0244CHOP 73 (32%)

75th Percentile
Not reached 
17.5 mo

Horwitz et al, Lancet 2019



ASH2017 Abstract154

New Alliance/NCTN upfront T cell lymphoma study



Key take home points for aggressive 
lymphoma  

 DLBCL 

- ? Role of intensive therapy for double hit

- PET adapted therapy for limited stage

- CAR-T clearly have a role (evolving)

- Multiple novel agents including bispecifics

 T cell

- CD30-directed therapy of value upfront and relapse

- Novel combinations under study
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