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NHL Subtypes

Percentages of all NHLs.
DLBCL=diffuse large B-cell lymphoma; MALT=mucosa-associated lymphoid tissue; NHL=non-
Hodgkin’s lymphoma; NK=natural killer.
Lichtman. Williams Hematology. 7th ed. New York, NY: McGraw Hill. 2006;1408.
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Current NCCN Recommendations:
Initial Therapy

Stage I, IIStage I, II

Stage IIStage II**
Stage III, IVStage III, IV

Observation in selected cases
Locoregional RT (preferred) or
ImmunoRx  � Chemo Rx or
ChemoRx � RT 

Observe if treatment not indicated
Clinical trial or
Chemotherapy ���� rituximab [eg, R-CHOP, R-CVP] or
Rituximab monotherapy or
Chemotherapy followed by RIT or

RIT****or
Local RT (palliation)
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NCCN Clinical Practice Guidelines, Follicular Lymphoma, v4.2009. Yellow = category 1 recommendation.
*Bulky, abdominal disease; 
**** It is strongly recommended that patients treated this way be included in a prospective clinical study. 
RT = radiotherapy; RIT = radioimmunnotherapy; R-CHOP = rituximab + cyclophosphamide, doxorubicin, vincristine, 
prednisone; CVP = cyclophosphamide, vincristine, prednisone.

Rituximab maintenance – 1 st-line extended dosing
Only recommended in a prospective clinical study

Current Practice: the LymphoCare Study
2004-2007 Data/n=2728 at 265 US Sites/80% of Sites Nonacademic

Friedberg et al. J Clin Oncol. 2009;27:1202-1208.

Follicular Lymphoma International Prognostic Index (FLIPI)

No nodal regions > 4

L elevated LDH

A age >60

S stage III/IV

H Hemoglobulin < 12 g/dl

Risk Group # Factors % Pt 5 yr OS 10 yr OS

Low 0-1 36% 90.6% 70.7%

Intermed 2 37% 77.8% 50.9%

High 3-5 27% 52.5% 35.5%

Solal-Celigny et al Blood 104:1258, 2004
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Survival of Patients With Indolent Lymphoma: 
The Stanford Experience, 1960–1996

Adapted from Horning. Semin Oncol. 1993;20(suppl 5):75.
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Immunotherapy: Changing the Natural 
History of Follicular Lymphoma?

• M.D. Anderson 1972-2002: 5-year OS in advanced FL improved 
from 64% to 95%; FFS from 29% to 60%1

• SEER US (1983-1989 vs 1990-1999): median survival time in FL 
improved, 84 vs 93 months (P=.004)2

• SWOG Clinical trials: 4-year OS: CHOP+MoAb= 91%, ProMACE-
MOPP = 79%, CHOP = 69%3

ProMACE-MOPP = prednisone, methotrexate, doxorubicin, cyclophosphamide, and etoposide-mechlorethamine, 
vincristine, procarbazine, and prednisone; FFS = failure-free survival, MoAb = rituximab or 131I tositumomab 
1. Liu et al. J Clin Oncol. 2006;24:1582-1589. 2. Swenson et al. J Clin Oncol. 2005;23:5019-5026; 3. Fisher et al. J Clin Oncol. 2005;23:8447-8452.

SWOG: Follicular NHL: OS

Fisher, R. I. et al. J Clin Oncol; 23:8447-8452 2005
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Current Key Un-Answered Questions in FL

• Is “Watch and Wait” obsolete?

• Rituximab single agent therapy?

• What is the best induction regimen for advanced stage 
disease? 
– Rituximab with chemotherapy?

• FCM, FC, CVP, CHOP, MCP, Bendamustine?

– Chemotherapy with consolidative radioimmunotherapy?
• 131-I Tositumomab, 90-Y Ibritumomab tiuxetan

• Should maintenance Rituximab be given following 
Rituximab-chemo induction?

Is “Watch and Wait” for Advanced Stage, 
Asymptomatic Patients Obsolete ?

· Prior randomized studies of initial chemotherapy vs 
observation until treatment when required by symptoms 
have not shown any survival advantage
– Small studies, done with poorly effective treatments
– Done prior to the introduction of immunotherapy with 

anti-CD20 antibodies (rituximab and radiolabeled 
antibodies)

– These treatments had a low CR rate
· Recent demonstration of OS advantages with R-Chemo-

therapy suggests that this should be re-evaluated

ECOG 4402 (RESORT)
· Patients with low-tumor-burden stage III/IV indolent NHL

· Primary end point: time to rituximab failure

· Secondary end point: time to first cytotoxic therapy

Rituximab
re-treatment at

progression
375 mg/m2 qw ´ 4 

Rituximab
maintenance

375 mg/m2

q12w

Rituximab
375 mg/m2 qw ´ 4 CR or PR
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http://www.clinicaltrial.gov/ct/show/NCT00075946?order=2. Accessed May, 2005.
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Recent Frontline Trials of R-Chemo: 
Phase III Studies

Regimen N RR TTF/PFS (months)

CHOP 205 90% 31

Rituximab + CHOP (R-CHOP) 223 96% Not reached (18+)

CVP 159 57% 15

Rituximab + CVP (R-CVP) 162 81% 34

Mitoxantrone, chlorambucil, prednisolone 96 75% 29

Rituximab + mitoxantrone, chlorambucil, 
prednisolone 105 92% Not reached (47+)

CHVP/IFN-� 182 86% 36

Rituximab + CHVP (R-CHVP)/IFN-� 175 94% Not reached (42+)

Hiddemann. Blood. 2005;106:3725; Hiddemann. ASH 2004 (abstr 161); Foussard. ASCO 2006 (abstr 7508); 
Marcus. Blood. 2005;105:1417; Marcus. ASH 2006 (abstr 481); Herold. ASH 2006 (abstr 484). 

Is R-CHOP better than R-CVP?

• Choice of initial therapy is one of the major unanswered 
questions in FL

• By comparison of outcomes of int -int/high FLIPI, R-CHOP 
would seem to be better
– Median TTP 5 years vs ~2.8 years with R-CVP

• However, the comparison is not valid as we do not know 
how many patients in the R-CVP study would have been 
eligible for CHOP (anthracycline)

Bendamustine-Rituximab (B-R)  vs  CHOP-R

BendamustineBendamustine--RituximabRituximab

CHOPCHOP--RituximabRituximab

FollicularFollicular
WaldenströmsWaldenströms
Marginal zoneMarginal zone
Small lymphocyticSmall lymphocytic
Mantle cellMantle cell

RR

StiL  NHL 1StiL  NHL 1--20032003
N=513N=513

Bendamustine 90 mg/mBendamustine 90 mg/m 22 Day 1,2 + R Day 1, max 6 cycles, q 4 wks   Day 1,2 + R Day 1, max 6 cycles, q 4 wks   

CHOPCHOP--R,  max 6 cycles, q 3 wksR,  max 6 cycles, q 3 wks

Adapted from Rummel et al, ASH 2009, #405
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ProgressionProgression--free Survivalfree Survival
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00 1212 2424 3636 4848 6060 72        months72        months

BB--R: 54,9  vs  CHOPR: 54,9  vs  CHOP--R: 34,8  months (median)R: 34,8  months (median)

HR = 0.57 (95% CI: 0.43 HR = 0.57 (95% CI: 0.43 -- 0.76) 0.76) 

p = 0.00012p = 0.00012

Median observation period 34 months            Median observation period 34 months            Adapted from Rummel et al, ASH 2009, #405

ProgressionProgression--free Survival: Subgroupsfree Survival: Subgroups
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FollicularFollicular

p = 0,0281p = 0,0281

Mantle cellMantle cell

p = 0,0146p = 0,0146

Marginal zoneMarginal zone

p = 0.6210p = 0.6210

WaldenströmWaldenström

BB--RR

BB--RR

BB--RRBB--RR

CHOPCHOP--RR

CHOPCHOP--RR

CHOPCHOP--RR

CHOPCHOP--RR

p = 0.0024p = 0.0024

Adapted from Rummel et al, ASH 2009, #405

BendamustineBendamustine--Rituixmab vs RRituixmab vs R--CHOPCHOP

�� BB--R significantly improved PFS and CR rates compared R significantly improved PFS and CR rates compared 

to CHOPto CHOP--R R in patients with FL, MCL and Waldenström`s in patients with FL, MCL and Waldenström`s 

�� BB--R shows a better tolerability profile compared to   RR shows a better tolerability profile compared to   R--CHOPCHOP

�� no alopeciano alopecia

�� less hematologic toxicityless hematologic toxicity

�� less growth factor supportless growth factor support

�� fewer infections fewer infections 

�� less neuropathyless neuropathy

�� A new Standard?A new Standard?

Adapted from Rummel et al, ASH 2009, #405
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Rituximab Consolidation After Initial Chemotherapy
Results From ECOG 1496 — R for 2 Years After CVP*

3-year PFS in 228 FL patients: 
64% with R maintenance vs 33% for observation

*Patients responding or with stable disease followi ng initial therapy with CVP without rituximab.
Hochster et al. J Clin Oncol. 2009;27:1607-1614.

90Y-Ibritumomab Tiuxetan Consolidation of 
First Remission in Advanced Stage FL: Update 

of the Randomized Phase 3 FIT Trial

INDUCTION

First-line therapy : 
CVP, CHOP-like, 
fludarabine 
combination, 
chlorambucil or 
rituximab 
combinations
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ECR/CRu 

or PR

NR/PD

CONSOLIDATION                          
(n=207)

Rituximab                                      
(250 mg/m 2 IV day –7, day 0)

+                                        
Ibritumomab                                

(14.8 MBq/kg up to 0.4 mCi/kg 
day 0

No further treatment

(n=202)

Morshhauser  et. al. ASH 2008, Abstract # 2002

90Y-Ibritumomab Consolidation of First 
Remission in Advanced Stage FL: Update of 

the Phase 3 FIT Trial
Control Ibritumomab P value HR

PFS (all pts) 31% 52% - -

Median PFS (all pts) 14 mos 54 mos .0001 0.45

PR after induction 6.7 mos 29.6 mos <.001 0.36

CR/CRu after first-line therapy 30.8 mos >67 mos .015 0 .61

Morshhauser  et. al. ASH 2008, Abstract # 2002

• No significant difference in OS (P=.593) 

•No significant difference in incidence of secondary malignancies, ( 6 
vs. 5 in control)



8

Consolidative 90-Y Ibritumomab Tiuxetan vs 
Observation

Morschhauser, F JCO 26:5156, 2008

Intermediate

High

PR

CR

All Pts

Morshhauser  et. al. ASH 2008, Abstract # 2002

After Induction:

Prolonged Rituximab or RIT in Follicular Lymphoma

Study Induction and Postinduction Therapy Follow-
up 

(years)

Reported PFS Data

% 
PFS

Median PFS

Hochster  2009 
(E1496)1

CVP, then rituximab X 2 years 3 yrs 68% 4.3 years*

CVP, then observation X 2 years 3 yrs 33% 1.3 years

Press 2006 
(SWOG 9911)2

CHOP, then 131I-T 5 yrs 67% Not reported

Morschhauser
2008 (FIT Trial) 3

Various chemo or R-combinations, 
then 90Y-IT

4 yrs 52% >67 months †

Various chemo or R-combinations, 
then no further Tx

4 yrs 31% 30.8 months

*HR=0.4; 95% CI, 0.3-0.5; P= 4.4 x 10-10; †HR=0.61; 95% CI, 0.41-0.91; P=.015.
1. Hochster et al. J Clin Oncol. 2009;27:1607-1614. 2. Press et al. J Clin Oncol. 2006;24:4143-4149. 3. Morschhauser et al. ASH 2008. Abstract 2002. 

Ongoing Studies: SWOG 0016 CHOP vs 
R-CHOP vs Tositumomab + 

131I-Tositumomab in Untreated FL

• End points: response rates, toxicity, and molecular 
response rates of t(14;18)/bcl-2 rearrangements in BM

Untreated FL
Grade 1-3
Stage III-IV

R-CHOP x 6

CHOP x 6
+ tositumomab + 
131I-tositumomab 

R
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European PRIMA Study for Follicular NHL:
Rituximab Maintenance Therapy following R-

Chemotherapy

R-CHOP R-FCM R-MCP

Rituximab maintenance
375 mg/m2 q 8 wk x 2 years

Observation

CR/PR

R

R-CVP

PRIMA Study

· Majority of patients treated with R-CHOP induction

· “Press release”  that study had met primary endpoint for 
improved PFS at interim analysis
– Hopefully will be presented at ASCO 2010

Considerations in Relapsed and Refractory 
Follicular Lymphoma

· Early vs late relapse—how long ago was last Tx?

· Age and comorbidities of patient

· Long-term patient goals

· Disease status (eg, sites of involvement)

· Stem cell transplant an option?

– Autologous transplant—best results seen in first/second relapse

– Allogeneic transplant: effective but limited by suitable donors/recipients and 
the risk of GVH disease

· Choice of strategy remains open, so individualized

planning is essential

Tilly et al. Leuk Lymphoma. 2008;49(suppl 1):7-17.



10

Induction R-CHOP vs CHOP and Maintenance 
Rituximab vs Observation in Relapsed FL

Rituximab
375 mg/m2

q12w until relapse or 
a maximum of 2 y

Observation

R-CHOP
6 cycles

CHOP
6 cycles

CR or PR
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Relapsed/
refractory 

patients with 
FL

(N=474)

Van Oers, MHJ Blood 108:3295 2006

EORTC 20981: PFS after Maintenance 
Subgroup by Induction

Van Oers, MHJ Blood 108:3295 2006

EORTC 20981: OS after Maintenance

Van Oers, MHJ Blood 108:3295 2006
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Agents to consider for Salvage Therapy

• Radioimmunotherapy – Highly active, limited by BM 
lymphoma involvement, delayed myelosuppression

• New monoclonal antibodies

– Next generation anti-CD20

• Bendamustine +/- rituximab 

• Bcl-2 directed agents

Next Generation Anti-CD20 mAbs
• Ofatumumab (GSK/GenMab, HuMax-CD20)

– Greater complement activity at lower CD20 densitiy

• Veltuzumab (Immunomedics, Immu-106, ha20)
– Humanized mAb, similar activity to Rituximab

• Ocrelizumab, humanized 2H7 (Genentech, Roche)
• AME-133 (Lilly) better binding to low affinity FC
• PRO131921 (Genentech, version 114)

– Engineered, humanized 2H7 with greater ADCC, better binding to 
poor affinity FC receptor phenotype

• GA-101, (Glycart Biotech, Roche) type II antibody, greater 
ADCC and direct effects

• Humanized 1F5 (Favrille)

What is the Role for Stem-Cell Transplantation?

• When should high-dose therapy/ autologous 
transplantation be considered?

– Short remission (< 1-2 years) from aggressive Rx

– First or second relapse

– Transformation to DLBCL

– Aggressive relapse

• If yes, favor treatment similar to aggressive NHL with 
salvage chemotherapy, PBSC collection and auto tx

– Collection of PBSC with Rituximab in vivo purging
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High-dose 131I tositumomab, Cyclophosphamide and 
Etoposide with Autologous PBSCT

Press O, et al Blood 96: 2000

Overall Survival Progression-free Survival

Consider Allogeneic Transplantation

• May provide a curative option when all else has failed

• Usually consider after relapse from Auto transplant

• Use of non-myeloablative conditioning or reduced 
intensity regimens allows transplantation of patients in 
their 70’s

• Greater non-relapse mortality 15-20% (GVHD/ infection)

• Very low risk of relapse for patients transplanted with 
follicular disease

• Similar outcomes for HLA matched related or unrelated 
recipients

Selected Trials of nonmyeloablative or 
reduced intensity HCT for Follicular NHL

Rezvani K, et al. Br J Haematol. 2008 Nov;143(3):395-403. Khouri IF, et al. Blood. 2008 Jun 15;111(12):5530-6. 
Morris E, et al. Blood. 2004 Dec 15;104(13):3865-71. Robinson SP, et al. Haematologica. 2009 Feb;94(2):230-8. 
Kusumi E, et al. Bone Marrow Transplant. 2005;36(3):205-13. Rodríguez J, et al. Hematol Oncol. 2008;26(3):171-8.
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Conclusions: Management of Indolent NHL (1)

• Observation for asymptomatic patients still appropriate
• Maintenance R after single agent R prolongs PFS
• R-Chemo for advanced stage disease improves PFS 

and OS
• Consolidative radioimmunotherapy improves PFS vs 

observation (? After R-Chemo)
• Maintenance R after R-Chemo in relapsed disease 

prolongs PFS

Conclusions: Management of Indolent NHL (2)

• The development of immunotherapy has improved 
outcome for patients with indolent NHL (B cell)

• Recent approval for consolidative RIT following initial 
therapy

• Evolving role of Rituximab maintenance therapy

• Development of many new promising agents are already 
in the clinic

• Autologous or allogeneic stem cell transplantation may 
provide long term benefit in selected patients


