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Aggressive NHL



• >130 centers in 
France, Belgium, 
and Switzerland

• 86 centers entered
patients in this
study

• Central pathology
review on all cases

Groupe d'Etude des 
Lymphomes de l'Adulte



Standard CHOP Cyclophosphamide 750 mg/m² Day 1
Doxorubicin 50 mg/m² Day 1
Vincristine 1.4 mg/m² Day 1
Prednisone 40 mg/m²  x 5 days

R-CHOP CHOP as above Day 1
Rituximab 375 mg/m² Day 1

Every 3 weeks for 8 cycles

LNH-98.5
CHOP compared with CHOP plus 

Rituximab



CHOP vs CHOP-R in Patients over 60:
Event-free survival according to IPI

Patients were stratified on IPI before randomization

IPI = low risk IPI = high risk
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GELA Study Results 
Apply Only to Patients  

>60 Years Old



[157] First Analysis of the Completed Mabthera International 
(MInT) Trial in Young Patients with Low-Risk Diffuse Large B-
Cell Lymphoma (DLBCL): Addition of Rituximab to a CHOP-
Like Regimen Significantly Improves Outcome of All Patients 
with the Identification of a Very Favorable Subgroup with 
IPI=O and No Bulky Disease. Session Type: Oral Session
Michael Pfreundschuh, Lorenz Truemper, Devinder Gill, Anders Osterborg, Ruth Pettengell, Marek Trneny, Kevin Imrie, Jan Walewski, Pier-
Luigi Zinzani, Markus Loeffler . Med. Klinik I, Saarland University Medical School, Homburg, Germany; Universitaet Goettingen, Goettingen, Germany; Princess 
Alexandra Hospital, Brisbane, Australia; Karolinska Hospital, Stockholm, Sweden; St. George Hospital, London, United Kingdom; Charles University, Prague, Czech
Republic; Sunnybrook Cancer Center, Toronto, Canada; Sklodowska-Curie Institute, Warsaw, Poland; Istituto di Ematologia, Bologna, Italy; Leipzig University, 
Leipzig, Germany



157] First Analysis of the Completed Mabthera International 
(MInT) Trial in Young Patients with Low-Risk Diffuse Large B-
Cell Lymphoma (DLBCL)

• Background: Rituximab has been shown to improve outcome in 
elderly patients with DLBCL (Coiffier et al., NEJM, 2002), but there 
is only limited data for young low-risk patients

• Patients: 823 cases with CD20+ DLBCL with IPI 0 or 1, stages II-IV 
and bulky stage I.

• Therapy: Randomized to either 6 cycles of a CHOP-like regime or 
the same chemotherapy plus rituximab 375 mg/m2 given on days 
1, 22, 43, 64, 85, and 106. 



CD20+ DLBCL
18–60 years

IPI 0,1
Stages II–IV,
I with bulk

(n=823)

6 x CHOP-like
+ 30–40 Gy (Bulk, E)

6 x CHOP-like
+ rituximab

+ 30–40 Gy (Bulk, E)

Randomisation

Chemotherapy ± rituximab in younger 
patients with DLBCL (MInT): trial design

Pfreundschuh M, et al. Proc Am Soc Clin Oncol 2005;23:567s (Abstract 6529)



Lymphoma-associated deaths
Chemo: 42
R-Chemo: 13

Median observation time: 23 months

p=0.0002

MInT: overall survival
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R-CHOP vs CHOP R-CHOEP vs CHOEP
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Tumors with high proliferative 
fraction (i.e. high Ki-67) tend to 

grow in between courses of 
chemotherapy



Principle:
Intervals Between Courses of 

Chemotherapy Should be 
as Short as Possible.



The importance of dose density
in management of aggressive

lymphoma was proven in a study
that tested accelerated CHOP

given every 14 days with G-CSF



Two-weekly vs 3-weekly CHOP chemotherapy
Pfreundschuh, et al. Blood. 2002;100:774a (abstr 3060).

• 689 patients ages 61 to 75 years randomized
to:
– 6 cycles of either

• CHOP-21 no G-CSF
• CHOP-14 + G-CSF
• CHOEP-21 (CHOP plus etoposide) no G-CSF
• CHOEP-14 (CHOP plus etoposide) + G-CSF

• Patients in the 2-weekly regimens received
G-CSF.

• Radiotherapy (36 Gy) to sites of initial bulky
disease and extranodal disease.



CHOP-14, CHOP-21, CHOEP-14,
and CHOEP-21 for DLBCL

Complete Response Rates

Regimen PT ALL LDH-NL LDH>NL
Patients 728 728 392 336
CHOP-14 179 77 85 68
CHOEP-14 180 74 79 68
CHOP-21 189 63 79 45
CHOEP-21 180 72 82 60

Reproduced with permission from Pfreundschuh, et al. Blood. 2002;100:774a (abstr 3060).

0.005 NS <0.01



• Time to Treatment Failure (4-year) 
– CHOP-14= 47% vs. CHOP-21=39%

• Overall Survival (4-year) 
– CHOP-14= 59% vs. CHOP-21= 45%

CHOP-14, CHOP-21, CHOEP-14,
and CHOEP-21 for DLBCL



CHOP-14, CHOP-21, CHOEP-14,
and CHOEP-21 for DLBCL

• Toxicity of CHOP-14 and CHOP-21 was similar
– Less neutropenia with CHOP-14

• CHOEP-21 and in particular CHOEP-14 were
more toxic. 

• Due to its favorable efficacy and toxicity profile, 
CHOP-14 should be considered the new
standard chemotherapy regimen for patients
ages 60 or older with aggressive lymphoma.



Is Dose Dense CHOP as 
Good as Dose Dense R-

CHOP?

OR

Do We Still Need Rituximab 
If We Use Dose Dense 

CHOP?



Another Question

• What is the ideal number of CHOP 
chemotherapy courses: 6 or 8?



Dose-intensified chemotherapy ±
Rituximab (RICOVER 60): trial 

design
CD20+ DLBCL

61–80 years
IPI I-V
(n=828)

RANDOMISATION
2 x 2 factorial 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
Pfreundschuh M, et al. Blood 2005;106 (Abstract 13) 



• Eligibility: stage I-IV pts with DLCL-B > 60 y/o 
• Median age 68 y/o
• Median follow-up 26 mos.
• 1,330 randomized to 4 arms

German High Grade NHL Group Study 
Abstract #13 (Oral)
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78%**70%*CHOP-R x6

72%53%CHOP x6

n.a.70%CHOP-R x8

n.a.58%CHOP x8

OSTTFTreatment Arm

German High Grade NHL Group CHOP q. 14 days 
with or without Rituximab (RICOVER-60 Trial)

Abstract #13

P<.05

** P= N.S.



What is the Role of
Rituximab Maintenance in 
Diffuse Large Cell NHL?



Phase III Trial of Rituximab-CHOP vs CHOP with a 
Second Randomization to Maintenance Rituximab vs. 

Observation in Patients 60 Years or Older with 
DLBCL (Haberman et al, ASH Abstract # 8, 2003)

Randomized
632 pts

R-CHOP
318 pts

CHOP
314 pts

Maintenance
Rituximab

Maintenance
RituximabObservation Observation



Phase III Trial of Rituximab-CHOP vs CHOP with 
a Second Randomization to Maintenance 

Rituximab vs. Observation in Patients > 60 Years 
with DLBCL (Abstract #8 ASH 2003)

• On the R-CHOP arm, the second randomization to 
Rituximab maintenance vs observation was not 
associated with an improved outcome.

• Study was not designed to compare CHOP vs R-
CHOP

• Weighted (non-planned) analysis showed CHOP-R vs. 
CHOP better TTF (p=0.02) and OS (p=0.03)

• Addition of Rituximab either to induction or 
maintenance arms increased TTF



New Salvage Regimen:
GROC



Gemcitabine, Oxaliplatin, Rituximab 
Salvage Regimen for Aggressive NHL:

Comparison of Two Studies

53% (at 2 yrs)

34% (at 1 yr)

FFS

47%37%42%19Puerto Rico 

33%

PR

50%

CR

46

N

13%France 

% 10 

Refractory
Institution



Indolent NHL



Blood, 1 September 2004, Vol. 104, No. 5, pp. 1258-1265.



FLIPI Indolent NHL score

• "No LASH"
– nodal areas >4
– LDH high
– Age >60
– Stage 3-4
– Hgb<12



Copyright ©2004 American Society of Hematology.  Copyright restrictions may apply.

Solal-Celigny, P. et al. Blood 2004;104:1258-1265

Mannikin used for counting the number of involved areas



Copyright ©2004 American Society of Hematology.  Copyright restrictions may apply.
Solal-Celigny, P. et al. Blood 2004;104:1258-1265

Survival according to risk group as defined by FLIPI

0-1 Factors

2 Factors

>3 Factors



Rituxan Has Been Shown 
To Synergize With

Fludarabine



MD ANDERSON FRONT LINE STUDY 
FOR INDOLENT STAGE IV LYMPHOMAS

R
A
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D
O
M
I
Z
E

FND + Concurrent
Rituxan Antibody

ARM  1

ARM  2 

FND + Delayed 
Rituxan Antibody

STOP CHEMO
after course #8
START Interferon
MAINT. x 1 year

PCR test after
every 4th course



60%
68%

89% (P < 0.01)
89% (P = 0.01)

Molecular response (%)
with follicular lymphoma 
at 6 months
at 12 months

60%
59%

76%
84% (P = 0.01)

FFS (% at 3 years)
All Pts
Follicular only

94%96%Survival at 3 years

96%
(85%)

100%
(88%)

ORR %
(CR %)

69%
30%

70%
30%

NHL subsets (%)
Follicular lymphoma
SLL

FND ? R
(sequential)

N = 78

R + FND 
(concurrent)

N = 82Regimen

McLaughlin P et al. Proc Am Soc Clin Oncol. 2003;22:564. Abstract 2269.

C
R-FND vs FND → R: Role of 
Chemo-Immunotherapy Sequence



New Treatments Have Altered 
the Unfavorable Natural History 

of Indolent Lymphomas





25 Years Experience Indolent NHL at MD Anderson
Overall survival according to treatment regimen

Liu, Q. et al. J Clin Oncol; 24:1582-1589 2006



Overall survival according to treatment regimen by FLIPI score

FLIPI 3

FLIPI 1-2

FLIPI 4-5



25 Years Experience Indolent NHL at MD Anderson
Failure-free survival according to treatment regimen

Liu, Q. et al. J Clin Oncol; 24:1582-1589 2006

Plateau



Failure-free survival according to treatment regimen by FLIPI score

FLIPI 3

FLIPI 1-2

FLIPI 4-5



Other Studies that Support the 
Concept of an Improvement in the  

Natural History of Indolent NHL



CHOP-Rituximab CHOP

Overal Survival According to FLIPI Score and Therapy with or without Rituximab

0-2 Risk Factors
3 Risk Factors
4-5 Risk Factors

Buske, C. et al. Blood 2006;108:1504-1508



[583] New Treatment Options Have Changed the Natural 
History of Follicular Lymphoma. 

Session Type: Oral Session

Richard I. Fisher et al

SWOG



[583] New Treatment Options Have Changed the Natural History of 
Follicular Lymphoma. 

79%189425ProMACE

69%226356CHOP

91%18179CHOP + 
Rituxan

4-YR OSDEATHNTREATMENT

Overall Survival by Treatment Strategy



[583] New Treatment Options Have Changed the Natural 
History of Follicular Lymphoma. 

46%257356CHOP

61%75179CHOP + 
Rituxan

48%290425ProMACE

4-YR PFSDEATH/PRO-
GRESSION

NTREATMENT

Progression-Free Survival by Treatment Strategy



Rituxan Maintenance



Background
• There is no scientific rationale for using Rituximab 375 

mg/M2 weekly x 4.  
• A steady state serum concentration is not reached after

the 4th dose
– After the 4th dose, the maximum concentration is higher than in 

previous doses
– In a study by Piro et al using 8 weekly doses, a steady state was

reached after the 6th dose and the duration of response was
longer than on the 4 weekly doses study.

• Responders to Rituximab show a higher serum
concentration of the drug than non-responders
– This suggests that some patients might require either a higher

dose or a more prolonged exposure
• The half-life of Rituximab after the 4th dose is very long: 

206 hours
– Some patients can have delayed response which suggests that

prolonged exposure might be advantageous



Strategies to Maximize
Rituximab Effectiveness



Randomize
Rituximab
375 
mg/M2 
weekly x4

CR, PR, SD

No further
therapy

Rituximab 375 
mg/M2 every 6 
months x4 until
progression

At progression:
Re-treat with
Rituximab 
weekly x4

Randomized Study of Maintenance Therapy
Versus Re-Treatment at Progression

in Patients With Indolent NHL

Hainsworth et al: JCO Vol 23, No 6 (February 20), 2005: pp. 1088-1095



Hainsworth, J. D. et al. J Clin Oncol; 23:1088-1095 2005

Randomized Study of Maintenance Therapy
Versus Re-Treatment at Progression

in Patients With Indolent NHL
Hainsworth et al: JCO Vol 23, No 6 (February 20), 2005: pp. 1088-1095



Hainsworth, J. D. et al. J Clin Oncol; 23:1088-1095 2005

Overall Survival
Randomized Study of Maintenance Therapy

Versus Re-Treatment …
Hainsworth et al: JCO Vol 23, No 6 (February 20), 2005: pp. 1088-1095



Hainsworth, J. D. et al. J Clin Oncol; 23:1088-1095 2005

Actuarial duration of rituximab benefit

Randomized Study of Maintenance Therapy
Versus Re-Treatment …

Hainsworth et al: JCO Vol 23, No 6 (February 20), 2005: pp. 1088-1095



Study design

Observation Rituxan maintenance:    
(4 weekly 375/m2 doses
at 3 and 9 mos)

R-FCM (Rituximab, Fludara, CTX, Mitoxantrone) x 4

CR, PR

Randomize

Rituximab maintenance improves
progression free and overall survival after combined

immunochemotherapy (R-FCM)…
Dreyling et al Abstr #7502 ASCO 2006



• Eligibility: Relapsed/refractory follicular and
mantle cell NHL

• N=138
• PFS: Maintenance arm=not reached yet vs 17 

months for observation (P=.001)
• 3 yr survival: Maintenance arm=82% vs

observation 55% (P=.056)
• Differences seen both in follicular and MCL

Rituximab maintenance improves
progression free and overall survival after
combined immunochemotherapy (R-FCM)…
Dreyling et al Abstr#7502 ASCO 2006



The New Paradigm:
Indolent NHL is a slowIndolent NHL is a slow--growinggrowing disease which is disease which is 

as curable as diffuse large cell lymphoma. as curable as diffuse large cell lymphoma. 
It is characterized by a continuous relapse rate It is characterized by a continuous relapse rate 

for the first 8 years with a subsequent plateau in for the first 8 years with a subsequent plateau in 
the Failure Free Survival Curve at 40%.the Failure Free Survival Curve at 40%.



New Drugs for Indolent NHL



• Novel DNA alkylator active against several 
alkylator resistant cell lines.
– Lacks cross resistance with many other drugs, 

suggesting unique mechanism of action
– Induces durable DNA damage, different from other 

alkylators
– Causes apoptosis independent “mitotic catastrophe” 

in cancer cells resistant to apoptosis
• European and USA studies show activity against 

indolent NHL, CLL, myeloma

Abstract 932 
Bendamustine (Treanda)Plus Rituximab ….

Robinson et al 
Background 



Abstract 932 
Bendamustine (Treanda)Plus Rituximab ….

Robinson et al
Results

• 67 pts entered, 57 currently evaluable:
– 60% follicular, 16% Mantle, 15% SLL, 3% LPL, 3% 

MZL
– Median age 60 y/o
– Median # of relapses=1

• Treatment with Rituxan 375 mg/M2 day 1 
Bendamustine 90 mg/M2 days 2 and 3 q. 28 days

• Demographics:
– 37% had received Rituxan



Abstract 932 
Bendamustine (Treanda)Plus Rituximab ….

Robinson et al
Response Rate

87%Overall (CR+PR)

54%PR

33%CR, CRu

Response RateType of Response



Abstract 932 
Bendamustine (Treanda)Plus Rituximab ….

Robinson et al 
Hematologic Toxicity

0Alopecia

16%Anemia

16%Thrombopenia

29%Neutropenia

0Neutropenic Fever

Grade 3-4Event



Abstract #7556 ASCO 2006 
Patterson et al

Dana Farber Cancer Center
Sildenafil (Viagra) suppresses 
disease progression in patients 

with Waldenstrom’s
Macroglobulinemia…

With Some Nice Side Effects!
BUT……..



VIAGRA

WARNING:

This product can 

produce unexpected 

effects in  animals





Rituximab Toxicity



Abstract #2445
High Incidence of Non-Neutropenic Infections
Induced by Rituximab Plus Chemotherapy and

Associated with Hypogammaglobulinemia: 
A Frequently Unrecognized and Easily

Treatable Complication.
Fernando Cabanillas, MD, Orestes Pavia, MD and Ezequiel 

Rivera, MD. Cancer Center, Auxilio Mutuo Hospital,       
San Juan, Puerto Rico, 00918



Background
• Rituximab as a single agent not associated with 
high incidence of infections or 
hypogammaglobulinemia.

• Clinical experience with combination 
chemotherapy plus Rituximab suggested a high 
incidence of upper respiratory tract infections 
associated with hypogammaglobulinemia.

•This prompted us to explore further the 
incidence, clinical features and types of drugs 
associated with this problem





What is the Role of 
PET Scan in 
Lymphoma?



Weber, W. A. J Clin Oncol; 24:3282-3292 2006

Comparison of Indium-111 (111In) -labeled octreotide and positron emission tomography 
(PET) with the octreotide analog fluorine-18 (18F) -labeled FP-Gluc-TOCA

Indium Scan PET Scan



What clinical 
implications do 

Standardized Uptake 
Value (SUV) results 

have?



What is the Meaning of FDG PET 
Scan SUV Measurements in NHL?

• The amount of uptake in 18F FDG-PET scan
can be measured by SUV (Standard Uptake Value)

• High SUVs (>6) in PET scan correlate with a higher
histological grade

– NHLs with high Ki-67 proliferative index or with  
high S phase show high SUVs

• The few false negatives with PET are usually
with very low-grade NHL such as MALT



Correlation of SUVmax 
with Histologic Grade NHL

N=69

70% with 
SUV <6.0 
have 
Indolent
Histology

40% with 
SUV 6.0-9.9 
have  
Aggressive 
Histology

100% with 
SUV >13.0 
have 
Aggressive 
Histology

81% with 
SUV >10.0 
have 
Aggressive 
Histology

Schoder et al. J Clin Oncol 2005; 23: 4643-4651 



Widely Divergent 
SUVs in a Patient 
with NHL Could 

Indicate Divergent 
Histologies



PET Scan Post Therapy as a 
Prognostic Factor



PET Predicts Prognosis After 1 Cycle of Chemotherapy 
in Aggressive Lymphoma and Hodgkin’s Disease

Lale Kostakoglu, MD1, Morton Coleman, MD2, John P. Leonard, MD2

Journal of Nuclear Medicine Vol. 43 No. 8 1018-1027



Puerto Rico Chemotherapy 
Consortium

Evaluation of the Prognostic Value 
of PET Using 18 F-FDG

Uptake 7 Days after the Initiation of 
Chemotherapy for Malignant 

Lymphomas



PET Scan Project CCAM
• Objectives

– To determine if results of an early PET scan correlate well with
the PET results after the 3rd  course of chemotherapy.

– To define quantitavely what is a negative PET scan.
– To determine if PET scans done very early during treatment 

(i.e. 1 week after 1st chemotherapy) already show 
improvement

– To generate pilot data which can provide some correlation 
with early negativization of PET and duration of response to 
chemotherapy

• Eligibility
– Aggressive histology NHL
– Previously treated and untreated

• Design
– Baseline pre-treatment PET scan
– Follow up PET scans at:

• 1 week post course 1
• Post course 3



PET Scan Project CCAM

• Entered: 35
• Evaluable: 33
• Diagnosis

– 28 DLCL-B 
– 4 Follicular grade 3
– 1 High grade B cell NHL

• Prognostic Features
– 10 Previously treated
– 18 MD Anderson Tumor Score >3
– 23 IPI > 1



Baseline PET PET: One week 
post-chemo #1

Baseline PET Scan and 1 Week After   
First Course of Chemotherapy

Bladder



PET Scan Project CCAM

• Parameters analyzed
– Average baseline SUV
– Average SUV post 1 week course 1
– Average SUV post course 3
– Maximum baseline SUV
– Maximum SUV post 1 week course 1
– Maximum SUV post course 3



3811 (42%)>4.0

01515 (58%)<4.0

C3 PET 
SUVmax>4.0

C3 PET 
SUVmax <4.0NW1PET SUVmax

Correlation of Week 1 PET with Course 3 PET



P=.008

Failure Free Survival According to PET After Week 1 Course #1
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Failure Free Survival According to PET Results After Course #3
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Conclusions

• Striking improvements in PET are seen as early as 1 week 
after chemotherapy. 

• The result of the W1 PET anticipates correctly 18/26 (69%) 
of C3 PET results. 

• An SUVmax <4.0 on the W1 PET correlates well with relapse 
rate and is associated with a significantly superior FFS. 
– Thus an SUV cut-off of <4.0 at W1 PET can be used to define 

mCR and should be confirmed in an independent set of patients.

• W1 PET appears superior to C3 PET  in predicting clinical 
outcome (more sensitive and specific).



Rituximab
Other Uses





CR (N=18)

PR (N=13)

Duration of Response to Rituximab 
According to Quality of Response



Results of Rituximab in 
Chronic ITP

732 
(4%)

16 
(28%)

13 
(23%)

18 
(32%)

57Total

6 
(19%)

9 
(29%)

31Yes

7 
(27%)

9 
(35%)

26No

Resp. 
duration 
(weeks)

Long 
Term 
PR

Long 
Term 
CR

Initial 
PR

Initial 
CR

NPrior 
Splenectomy

Cooper: Br J Haematol 125 232, 2004





Example of a Quick Response to Rituximab



Example of a Gradual  Response to Rituximab



Example of a Slow Response to Rituximab





Thrombotic
Thrombocytopenic Purpura



POORLY RESPONSIVE OR 
RESISTANT TTP

• 10- 20% of patients will have a transient, incomplete, 
or no response to plasma therapy.
– It is not possible to identify these patients in advance. 

• Those who either do not respond to plasma exchange, 
develop worsening disease in spite of continuing 
plasma exchange plus steroids, or have relapsing 
disease, may benefit from more intensive 
immunosuppressive treatment. 

• A number of case reports have indicated success 
employing rituximab, with or without 
cyclophosphamide, with decrease or disappearance of 
the inhibitor to the VWf-cleaving protease.



The End


