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Aggressive B-NHL

Welche Diagnosen?



Non Hodgkin Lymphoma (WHO classification 2010)

• Aggressive lymphomas/leukemias
– Diffuse large cell lymphomas - Distinguish primary mediastinal large B-cell

lymphoma, follicular large cell lymphoma, anaplastic large cell lymphoma (nodal versus
cutaneous only), extranodal NK-cell/T-cell lymphoma (nasal type), lymphomatoid
granulomatosis (angiocentric pulmonary B-cell lymphoma), angioimmunoblastic T-cell
lymphoma, peripheral T-cell lymphoma (distinguish rare subtypes subcutaneous panniculitic
and hepatosplenic gamma/delta T-cell lymphomas), enteropathy-type intestinal T-cell
lymphoma, intravascular lymphomatosis

• Diffuse mixed cell lymphoma
• Diffuse large cell lymphoma
• Immunoblastic lymphoma7 

– Burkitt lymphoma/diffuse small noncleaved cell lymphoma
– Lymphoblastic lymphoma
– Central nervous system (CNS) lymphoma
– Adult T-cell leukemia/lymphoma (with HTLV-1)
– Mantle cell lymphoma
– Posttransplantation lymphoproliferative disorder
– AIDS-related lymphoma
– True histiocytic lymphoma
– Primary effusion lymphoma
– Aggressive NK-cell leukemia



Diffuses großzelliges B-NHL

• Im Prinzip durch Chemotherapie heilbar
• Therapieansprechen abhängig vom Risiko 

der Erkrankung
• Therapieverbesserung durch monoklonale

Antikörper (Immunochemotherapie)



Therapie des diffusen 
großzelligen B-NHL

Welche Chemotherapie?



PFS after 1st, 2nd and 3rd 
generation chemotherapy
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DSHNHL NHL-B1 Trial (younger patients): 
CHOP vs CHOEP (Young Good-Prognosis DLBCL)

Time to Treatment Failure (TTF)
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CHOEP-14 (n=169)

CHOEP-21 (n=170)

CHOP-21   (n=178)

CHOP-14   (n=172)

Months

56 %
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69 %

49 %

Survival after dose-dense CHOP-14
(NHL-B2) 

CHOP-14 vs. 
CHOP-21

p < 0.001

Pfreundschuh et al., Blood 2004, 104:626–33



Therapie des diffusen 
großzelligen B-NHL

Hinzunahme monoklonaler
Antikörper?

Welche?



Rituximab as a Targeted Therapy

Additional Mechanisms:

· Direct Induction of Apoptosis

· Interference with Ca-Channel Signal Transduction

· Requirement of transition into lipid rafts

Komplement

RituximabRituximab
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Cell
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• Optimization of rituximab
• Dose-dense rituximab1

• Combination with IL-21 2

• 2nd- / 3rd-generation anti-CD20 antibodies

• Lumiliximab (CD23: CLL) 3

• SGN40 (CD40: DLBCL)4

• Galiximab (CD80: FL)

• Radioimmunotherapy
• CD20: 90Y-ibritumomab tiuxetan 5

• CD22: 90Y-epratuzumab
• Epratuzomab (CD22: DLBCL ER-CHOP)6

• Bispecific CD3/CD19 antibodies

Perspectives of anti-B Cell Antibodies

1 ASCO 2008, Abstract # 8508
2 Blood 2010

5 JCO 2008
6 ASCO 2008, Abstract # 8500

3 Lugano2008, Abstract # 256
4 Lugano 2008, Abstract # 097



Hinzunahme monoklonaler
Antikörper

• Antikörpervariationen neben Rituximab
• Antikörperkombinationen mit Rituximab

• Vielversprechend, bislang aber nicht 
eindeutig etabliert und belegt



Therapie des diffusen 
großzelligen B-NHL

Risiko-adaptierte Therapie?



Internationaler Prognoseindex (IPI)

• Alter � 60 Jahre
• Karnofsky <80
• Ann Arbor Stadium >2
• Extranodalbefälle >1
• Serum LDH > UNL

• Low IPI 0/1
• Low intermediate IPI 2
• High intermediate IPI 3
• High IPI 4/5

Shipp et al. NEJM 1993



Alters-adjustierter
Internationaler Prognoseindex (aaIPI)

• Karnofsky <80
• Ann Arbor Stadium >2
• Serum LDH > UNL

• Low IPI 0/1
• High IPI 2/3

Shipp et al. NEJM 1993



Age adjusted IPI for younger patients

Shipp et al. NEJM 1993



RICOVER-60
EFS  according to IPI

without Rituximab with Rituximab
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DSHNHL: 
Risiko-adaptierte Therapie

Supported by Deutsche KrebshilfeSupported by Deutsche Krebshilfe
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CD20+ DLBCL
18-60 years

aaIPI 0,1
Stages II–IV,
I with bulk

6 x CHOP-like
+ 30–40 Gy (Bulk, E)

6 x CHOP-like
+ Rituximab

+ 30–40 Gy (Bulk, E)

Random.

Trial Design



Time to Treatment Failure
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TTF of Prognostic Subgroups

Less Favorable
(IPI=1 and/or bulk)

Very Favorable
(IPI=0, no bulk)
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Therapie des diffusen 
großzelligen B-NHL

Wieviel Kurse Therapie?



Zahl der Chemotherapiekurse

• Gela 98.5: 8x  R-CHOP-21
• MInT: 6x CHOP-like plus 6x R 
• RICOVER: 6x CHOP-14 plus 8x R
• Mega-CHOEP: 8x CHOEP-14 plus 6x R



DSHNHL 1999-1 / RICOVER-60
- Trial  Design -

6 x CHOP-14
+ 36 Gy (Bulk, E)

8 x CHOP-14
+ 36 Gy (Bulk, E)

6 x CHOP-14
+ 36 Gy (Bulk, E)

+ 8 x Rituximab

8 x CHOP-14
+ 36 Gy (Bulk, E)

+ 8 x Rituximab

RANDOMIZATION

CD20+ DLBCL
Stage I-IV
61-80 years
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DSHNHL: 
Treatment of aggressive NHL

Therapeutic groups

Supported by Deutsche KrebshilfeSupported by Deutsche Krebshilfe

		�
�
��
	����������

Very 
favourable

Young
high risk
Mega-CHOEP

Elderly

Ricover-60

���
�����

Less
favourable

		�
�
��
�������

		�
�
�� �



Author Population Rando EFS OS

Haioun et al., 1994 ³³³³ 1 RF, Bulk CR n.s. n.s.

2000 ³³³³ 2 RF CR 0.02* 0.04*

Verdonck et al., 1994 II-IV <CR n.s. n.s.

Gianni et al., 1997 I/IIbulky,III/IV all 0.004 n.s.

Santini et al., 1998 IIbulky,III/IV all n.s. n.s.

³³³³ 2 RF* 0.008* n.s.

Kluin-N. et al., 2001 all CR n.s. n.s.

Kaiser et al., 2002 LDH >UNV CR, PR n.s. n.s.

Gisselbrecht et al., 2002 ³³³³ 2 RF all -0.01 -0.009

Martelli et al., 2003 ³³³³ 2 RF CR, PR n.s. n.s. 

Sertoli et al., 2003 IIbulky,III/IV all n.s. n.s.

Primary HD-Chemotherapy in high risk 
Aggressive NHL

Primary HD-Chemotherapy in high risk 
Aggressive NHL

* retrospective subset analysis

Milpied et al., 2004 < 3 RF all 0.03 n.s









Risiko-adaptierte Therapie (Standard?)
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Therapie des diffusen 
großzelligen B-NHL

Therapie im Rezidiv?



DLBCL 
Therapy for relapse with R-Gem/Ox

El Gnaoui et al. Ann Oncol. 2007



Aggressive NHL relapse
Parma trial

Philip et al. NEJM 1995

EFS OS



Therapy for patients < 60 years with 
relapsed DLBCL: CORAL study

Interim analysis of first 200 patients R1

R-DHAP

Clinical evaluation

R2

Evaluation

Observation

BEAM ASCT

Rituximab 
375 mg/m²
8 w. / 12 m.

OFF

R-ICE

R-DHAP

R-ICER-DHAP

R-ICE

PBPC

PD / SD

CR / PR

Gisselbrecht et al. ASH 2007
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Therapie des diffusen 
großzelligen B-NHL

Allogene Transplantation?
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PFS 2y: 33.5% (CI95%: 20.6% – 47.0%) 

median observation time: 1.8 y

Glass et al. BMT 2009



Therapie des diffusen 
großzelligen B-NHL (Rezidiv)

Im Rezidiv ist die Hochdosistherapie auch 
heute noch Standard

Aber v.a. bei Frührezidiven sind die 
Ergebnisse der HDT unbefriedigend



Therapie des diffusen 
großzelligen B-NHL (Rezidiv)

Alle Patienten, wenn möglich, 
innerhalb von klinischen Studien 

behandeln!





Mantelzell Lymphom

R-CHOP als Standardtherapie?
Rolle von HD Ara-C?

Rolle von HD-Chemotherapie + aPBSCT?



AraC

Khouri et al 1998: 
HyperCVAD/MTX/AraC*
* 3g/m2, 4 infusions

Gianni et al 2003: 
R-HDS Incl. Rituximab + -AraC**
** 2g/m2, 6 infusions.

R-AraC in-vivo purging
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Progression-free survival 

C: Progression-free Survival
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Off study before BEAM/BEAC* 15

Proceeded to high-dose + trspl. 145

* Off Study: 15
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Harvest failure 4
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Therapie der aggressiven B-NHL

Weitere Entwicklung?
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Rituximab Schemata bei DLBCL
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RITUXIMAB  PHARMACOKINETICS:
Trough Serum Levels
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