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Incidence

Hodgkin lymphoma (HL) Non-Hodgkin lymphoma
(NHL)

Classical HL

Non-classical HL

(B-cell origin)

B-cell NHL

T-cell NHL

NK-cell NHL

10%

80%

10%

Sant M, et al. Blood 2010;116:3724-34

Blum KA, et al. Br J Haematol 2018;183:385-99

Flower A, et al. Br J Haematol 2019;185:418-35

Incidence 3.8/100.000/year



– de novo

– Transformation
• Richter transformation (CLL/SLL)

• Transformed FL

• Transformed HL

– Underlying immunodeficiency (viral)

Etiological classification

Etiology



Gruhlich AE et al. Lancet 2007;370:59-67

Carbone A, et al. Nat Rev Clin Oncol 2014;11:223-38

HIV

Etiology



Franceschi S, et al. Br J Cancer 2010;103:416-22

HIV

Etiology



Gruhlich AE et al. Lancet 2007;370:59-67

PTLD

Etiology



Dierickx D, Habermann TM. N Engl J Med 2018;378:549-62

PTLD

Etiology



80-85%

Gifford GK, et al. Pathology 2016;48:5-16

Campo E, et al. Blood 2022;140:1229-53

Alaggio R, et al. Leukemia 2022;36:1720-48

DLBCL

- Large cells (> nuclei 
benign histiocytes)

- Diffuse pattern
- B-cell

Classification

DLBCL, NOS



Natkunam Y, et al. Blood 2018;132:1871-8

Alaggio R, et al. Leukemia 2022;36:1720-48

Inborn Errors 

of Immunity

Classification



Sehn L, Salles G. N Engl J Med 2021;384:842-58

Gordon MJ, Westin JR. Leuk Lymphoma 2022;63:1034-44

Nastoupil LJ, Barlett NL J Clin Oncol 2022;41:903-13

Molecular classification

Favorable-risk ABC DLBCL

Poor-risk GCB DLBCL 



• Nodal masses

• 40%: extranodal involvement

• 1/3: B symptoms

• 50%: stage I-II, 50% stage III-IV

• 10-20%: bone marrow involvement
– Concordant

– Discordant

Brudno J, et al. Blood 2016;127:965-70

Li S, et al. Pathology 2018;50:74-87

Yao Z, et al. Leukemia 2018;32:353-63

Symptoms



Symptoms



A: no B-symptoms

B: B-symptoms

Ann Arbor/Lugano staging

Cheson BD, et al. J Clin Oncol 2014;32:3059-68

Courtesy to Prof Gheysens and Prof Tousseyn

Staging



Weiler-Sagie M, et al. J Nucl Med 2010;51:25-30

Barrington SF, Trotman J. Lancet Hematol 2021;8:e80-e93

Vercellino L, et al. Blood 2020;135:1396-405

Canalez Riuz I, et al. Clin Lymphoma Myeloma Leuk 2022;22:e804-14

Staging



Bone marrow biopsy
• PET-CT has demonstrated better sensitivity and specificity than bone marrow

biopsy for detecting bone marrow involvement. 

• Low volume involvement (< 10%-20%) and discordant lymphoma may be missed
by PET/CT imaging.

• Bone marrow biopsy is no longer required when a PET-CT scan demonstrates
bone or marrow involvement but may be appropriate in case of negative PET. 

Berthet L, et al. J Nucl Med 2013;54:1244-50

Adams HJ, et al. Eur J Nucl Med Molec Imaging 2014;41:565-74

Barrington SF, et al. J Clin Oncol 2014;32:3048-58

Staging



Pasqualucci L, Dalla-Favera R. Blood 2018:131:2307-19

Genetic landscape



Dunleavy K, et al. Clin Cancer Res 2014;20:5182-93

Rituximab

= 

“the great equalizer”

Treatment



Tarella C, et al. PLoS One 2014;9:e106745

<2000 >2000

Treatment



Maurer MJ, et al. J Clin Oncol 2014;32:1066-73

Sehn L, Salles G. N Engl J Med 2021;384:842-58

Treatment



Sehn L, Salles G. N Engl J Med 2021;384:842-58

Hawkes EA, et al. Blood 2022;139:822-34

1L treatment



Phase III LYSA/GOELAMS
n = 334

Non-bulky limited stage 
4-6 x R-CHOP14 +/- RT 40 Gy

Lamy T, et al. Blood 2018;131:174-81

Persky DO. Blood 2018;131:155-6

Poeschel V, et al. Lancet 2019,394:2271-81

Phase III FLYER
n = 592

18 to 60 years, aaIPI = 0, no 
bulky disease

6 x R-CHOP21 vs 4 x R-

CHOP21 + 2 x R

1L treatment



Nordic Lymphoma Group (registry)
n = 1170

6 x R-CHOP21 vs 8 x R-CHOP21

Wasterlid T, et al. Ann Oncol 2018;29:1882-3

GOYA trial
n = 722

6 x R-CHOP21 + 2 x R vs

8 x R-CHOP21

Sehn L, et al. ASH 2018, abstract 783

1L treatment



PETAL trial
n = 544 (DLBCL)

iPET negative patients: 2xR vs no R 

following 6 x R-CHOP

Hüttmann A, et al. Ann Hematol 2019;98:897-907

1L treatment



18–59 years, first line; age-adjusted 

international prognostic index equal = 1 (low 

intermediate)

Récher C, et al. Lancet 2011;378:1858-67

Molina T, et al. J Clin Oncol 2014;32:3996-4003

GCB

non-

GCB

1L treatment: COO?

Phase III: 

LNH 03-2B



Pasqualucci L, Dalla-Favera R. Blood 2018:131:2307-19

Sarkozy C, et al. Clin Cancer Res 2020;26:3145-53

Tailored therapy in 

GCB?

Less focus compared

to ABC:

- Better outcome

- Marked heterogeneity

- Tazemetostat (LYSA 

trial EPZ-6438)

1L treatment: COO?



Pasqualucci L, Dalla-Favera R. Blood 2018:131:2307-19

Targeted treatment 

in ABC?

More focus compared

to ABC:

- Poor outcome

- Less heterogeneity

- Targeting NF-KB 

- Targeting BCR 

signaling

- Immunomodulatory

agents

1L treatment: COO?



Therapy DLBCL Subtype Better compared to R-
CHOP?

Study

R-CHP-bortezomib All No REMoDL-B, 2019

Obinutuzumab-CHOP All No GOYA, 2017

R-CHOP-ibrutinib Non-GCB < 60 year?
MCD and N1 subtypes?

PHOENIX, 2019

R-CHOP-lenalidomide ABC No ROBUST, 2021

R-CHOP-lenalidomide
(Phase 2)

All ? Yes ECOG-ACRIN E1412, 2021

Rituximab maintenance All No US Interstudy Group, 
2006

Lenalidomide
maintenance

All Elderly patients REMARC, 2017

Davies A, et al. Lancet Oncol 2019;20;649-62

Vitolo U, et al. J Clin Oncol 2017;35:3529-37

Younes A, et al. J Clin Oncol 2019;37:1285-95

Nowakowski GS, et al. J Clin Oncol 2021;39:1317-28

Nowakowski GS, et al. J Clin Oncol 2021;39:1329-38

Habermann TM, et al. J Clin Oncol 2006;24:3121-7

Thieblemont C, et al. J Clin Oncol 2017;35:2473-81

Wilson WH, et al. Cancer Cell 2021;39:1643-53

1L treatment



Sawalha Y, Maddocks K. Onco Targets Ther 2020;13:5123-33

Tilly H, et al. N Engl J Med 2022;386:351-63

1L treatment

Polatuzumab vedotin

(CD79b)



Treatment Overall response
rate (CR)

Pennsylvania RIS only 45% (37%)

Baltimore Sequential
therapy (RIS –
IFNα – chemo)

6% (0%)

• No consensus/uniform guidelines on RIS:

• 1-4 weeks ➔ response rates: 0 - >50%

STOP antimetabolites

Reduce CNI dose

Continue or increase steroids

Swinnen LJ, et al. Transplantation 2008;86:215-22

Reshef R, et al. Am J Transplant 2011;11:336-47

Zimmermann H, et al.  Transplantation 2018;102:1914-23

Organ

dependent

Kidney: dialysis rescue

HSC: less efficacy 

Heart: risk sudden death

1L treatment PTLD



Trappe R, et al. Lancet Oncol 2012;13:196-206

Trappe RU, et al. J Clin Oncol 2017,35:536-43

Risk Stratified Sequential

Treatment (RSST)

PTLD1 trial

Sequential Treatment 

(ST)

1L treatment PTLD



n = 152 (SOT)

mOS= 6.6 years

25%: CR at interim staging

Risk factors predictive for OS:

IPI score

Response to rituximab at interim staging

Type of transplant

Trappe RU, et al. Am J Transplant 2015;15;1091-100

Trappe RU, et al. J Clin Oncol 2017,35:536-43

1L treatment



Zimmermann H, Trappe R. Hematology Am Soc Hematol Educ Program 2013;2013:95-102

Trappe RU, et al. J Clin Oncol 2017;35;536-43

Risk Stratified

PTLD

1L treatment PTLD



Johnson NA, et al. J Clin Oncol 2012;30:3452-9

Sarkozy C, et al. Lancet Oncol 2015;16:e555-67

Riedell PA, Smith SM. Cancer 2018;124:4622-32

1L treatment HGBL



1L treatment HGBL

Olzewski AJ, et al. Blood 2022;140:943-54



Dunleavy K, et al. Lancet Hematol 2018;5:e609-17

Chamuleau ME, et al. Haematologica 2020;105;2805-12

Phase II

HOVON 130

R²-CHOPDA-EPOCH-R

Phase II

NCT01092182

1L treatmentMYC



Morschhauser F, et al. Blood 2021;137:600-9

R-CHOP + Venetoclax
Phase II: 

CAVALLI

1L treatmentBCL2



Schmitz N, et al. J Clin Oncol 201;34:3150-6

Chin CK, Cheah CY. Blood 2017;130:867-74

CNS prophylaxis



Chin CK, Cheah CY. Blood 2017;130:867-74

Klanova M, et al. Blood 2019;133:919-26

BCL2/MYC dual-expression status did not 

impact CNS relapse risk

CNS prophylaxis



Prophylactic strategies

• Stand-alone IT chemotherapy (MTX, Ara-C, steroids): not recommended
anymore based on a systematic review

• HD MTX

– 2 cycles of MTX 3 gr/m²

– MTX 3 gr/m² on day 15 (R-CHOP21) 2-4 cycles

Savage KJ. Hematology Am Soc Hematol Educ Program 2017;2017:578-86

Chin CK, Cheah CY. Blood 2017;130:867-74

Eyre TA, et al. Haematologica 2020;105:1914-24

McKay P, et al. Br J Haematol 2020;190:708-14

CNS prophylaxis



Prophylactic strategies

Orellana VM, et al. Blood 2022;139:413-23

Wilson MR, et al. Blood 2022;139:2499-511

Eyre T, et al. Lancet Oncol 2022;23:e416-e426

CNS prophylaxis



Friedberg JW. Hematology Am Soc Hematol Educ Program 2011;2011:498-505

Mounier N, et al. Biol Blood Marrow Transplant 2012;18:788-93

High dose therapy and autologous stem 

cell transplantation in first relapse 

2L treatment



Gisselbrecht C, et al. J Clin Oncol 2010;28:4184-90

Crump M, et al. Blood 2017;130:1800-8

SCHOLAR-1

Treatment



Mounier N, et al. Haematologica 2013;98:1726-31

Cazelles C, et al, Leuk Lymphoma 2021;62:2161-8

2L treatment

Salvage chemotherapy

(transplant ineligible)



Sehn L, Salles G. N Engl J Med 2021;384:842-58

2L/RR treatment



2L/3L/RR treatment: MAbs
Tafasitamab (CD19)

Phase 2 L-Mind
Polatuzumab vedotin

(CD79b)

Loncastixumab tesirin

(CD19)

Salles G, et al. Lancet Oncol 2020;21:978-88

Duell J, et al. Haematologica 2021;106:2417-26

Zinzani PL, et al. Clin Cancer Res 2021;27:6124-34

Sehn L, et al. Blood Adv 2022:6:533-43

Kahl BS, et al. Blood 2021;137:2634-45

McMillan A. Blood 2021;137:2568-60

Caimi PF, et al. Lancet Oncol 2021;22:790-800 



2L/3L/RR treatment: MAbs
Epcoritamab

(CD3/CD20)

Glofitamab

(CD3/CD202)

Hutchings M, et al. Lancet 2021;398:1157-9

Minson A, Dickinson M. Leuk Lymphoma 2021;62:3098-108

Hutchings M, et al. J Clin Oncol 2021;39:1959-70

Bannerji R, et al. Lancet Hematol 2022;9:e327-e339   

Mosunetuzumab

(CD3/CD20)

Odronextamab

(CD3/CD20)



2L/3L/RR treatment: CARTs

Sharma P, Allison JP. Science 2015;348:56-61
Tran E, et al. N Engl J Med 2017;377:2593-6

June CH, Sadelain M. N Engl J Med 2018;379:64-73
Quintas-Cardama A. Mol Cancer Ther 2019;18:498-506



Westin JR, et al. Am J Hematol 2021;96:1295-312

2L/3L/RR treatment: CARTs



JULIET (Tisa-Cel)
(Schuster SJ, et al. Lancet Oncol

2021;22:1403-15)

ZUMA-1 (Axi-Cel)
(Locke FL, et al. Lancet Oncol 2019;20:31-42)

TRANSCEND NHL001 (Liso-Cel)
(Abramson JS, et al. Lancet 2020;396:839-52)

R/R treatment: CARTs



BELINDA (Tisa-Cel)
(Bishop MR, et al. N Engl J Med

2022;386:629-39)

ZUMA-7 (Axi-Cel)
(Locke FL, et al. N Engl J Med 2022;386:640-

54)

TRANSFORM (Liso-Cel)
(Kamdar M, et al. Lancet 2022;399:2294-308)

PILOT (Liso-Cel)
(Sehgal A, et al. Lancet Oncol 2022;23:1066-

77)

2L treatment: CARTs



2L/3L/RR treatment: CARTs

Shadman M, et al. Blood 2022;139:1330-9

Center for International Blood & Marrow Transplant 

Research registry database

PR



Ghafouri S, et al. Clin Lymphoma Myeloma Leuk 2021;21:861-72

Gordon MJ, Westin JR. Leuk Lymphoma 2022;63:1034-44

2L/3L/RR treatment

Novel CART constructs
Maintenance strategies

(immunomodulators,  allogeneic HSCTx)

University of California, Los Angeles



1L treatment

Zuma-12: 
Axicabtagene Ciloleucel

Neelapu SS, et al. Nat Med 2022;28:735-42

HIGH RISK DISEASE
• double- or triple-hit 

lymphoma
• LBCL with IPI ≥3

+
PET2+ (DS 4-5) after two cycles 

of chemoimmunotherapy



Xu P-P, et al. Cancer Cell 2022;40:131-3

Tavares A, Moreira I. Crit Rev Oncol Hematol 2021;160:103294

Lulla PD. Blood 2022;139:1266-7  

Treatment



Treatment

Nuvvula S, et al. Clin Lymphoma Myeloma Leuk 2022;22:362-72



Prockop S, et al. J Clin Invest 2020;130:733-47

ATA129-302 ALLELE Study: Tabelecleucel Phase 3 Clinical Trial

2L treatment PTLD



1. DLBCL is a very heterogeneous lymphoma subtype, even within

the COO subtypes.

2. Underlying immunodeficiency is a very important risk factor.

3. R-CHOP remains the first line treatment in DLBCL, NOS. Phase III

trials with new therapeutic strategies combined with R-CHOP have

been disappointing.

4. New immunotherapeutic options are changing the therapeutic

landscape (in all lines) .

5. HGBL is associated with a poor prognosis and requires more

intensive first line therapy.

6. The role of central nervous system prophylaxis in high risk patients

remains controversial.

Take home messages



DLBCL

• Sehn L, Salles G. N Engl J Med 2021;384:842-58.

• Nastoupil LJ, Barlett NL, J Clin Oncol 2022;41:903-13.

• Nuvvula S, et al. Clin Lymphoma Myeloma Leuk 2022;22:362-72.

CNS prophylaxis

• Eyre T, et al. Lancet Oncol 2022;23:e416-e426.

HGBL

• Olzewski AJ, et al. Blood 2022;140:943-54,

PTLD

• Dierickx D, et al. Curr Opin Oncol 2022;34:413-21,
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