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10-yrs OS: 54% 

10-yrs OS: 54% 

10-yrs OS: 68% 

10-yrs OS: 73% 

Improvements in survival in FL during 4 decades: the 
Stanford University experience on 1334 pts 
Era 1 (1960-1975): pre-anthracycline (median FU 11.1 yrs) 
Era 2 (1976-1986): anthracycline  (median FU 8.6 yrs)    
Era 3 (1987-1996): aggressive chemotherapy/purine analogs (median FU 11.3 yrs) 
Era 4 (1997-2003): Rituximab  (median FU 6.1 yrs) 

No plateau in any era  

Tan D, et al: Blood 2013 



Age and comorbidities: CGA  
 

Relapsed Follicular lymphoma 

Time of relapse 

Previous treatment 

Quality of response: PET, MRD 

Prognostic factors: FLIPI, M7FLIPI 

•  HDT +ASCT 

•  RIT 

•  New MoAb 

•  New Biologic agents 



Integration of gene mutations in risk prognostication for patients receiving  
first-line immunochemotherapy for follicular lymphoma: a retrospective analysis of 

a prospective clinical trial and validation in a population-based registry 

151 follicular lymphoma biopsy specimens 
within 1 year before beginning (R-CHOP) 

Pastore et al, Lancet Oncol 2015; 16: 1111–22 



Prognostic value of PET-CT after first-line therapy in patients with 
follicular lymphoma: a pooled analysis of central scan review in three 

multicentre studies 246 patients centrally reviewed  

Trotman	  J,	  S	  Luminari	  et	  al,	  Lancet	  Hematol	  2014	  
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predictor of both progression-free survival and overall 
survival (fi gure 2A and 2B). Fewer patients who had a 
positive post-induction PET scan were progression free at 
4 years than were those who had a negative PET scan 
(23·2% [95% CI 11·1–37·9] vs 63·4% [55·9–70·0], 
p<0·0001; HR 3·9 [95% CI 2·5 –5·9], p<0·0001). Median 
progression-free survival was 16·9 months (95% CI 
10·8–31·4) for patients with a positive PET scan versus 
74·0 months (54·7–not reached) for those with a negative 
PET scan. At the time of analysis, 15 patients had died: 
eight (20%) of 41 patients with a positive PET scan (four 
[10%] from lymphoma, two [5%] from toxicity of additional 

therapy, one [2%] from hepatic cirrhosis, and one [2%] 
from lung carcinoma); and seven (4%) of 205 patients 
with a negative PET scan (six [3%] from lymphoma and 
one [<1%] from sepsis). 4-year overall survival in patients 
with a positive PET scan was 87·2% (95% CI 71·9–94·5) 
versus 97·1% (93·2–98·8) in those with a negative PET 
scan (p<0·0001; HR 6·7 [95% CI 2·4–18·5], p=0·0002).

In the 180 patients assigned to R-CHOP (the largest 
treatment subgroup), 4-year progression-free survival in 
the 34 PET-positive patients and 146 PET-negative 
patients was 24·6% (95% CI 11·3–40·6) versus 66·1% 
(56·8–73·8), respectively (HR 4·3 [95% CI 2·7–7·0]; 

Figure 2: Progression-free and overall survival according to post-induction PET scan status (cutoff  ≥4), in all patients and in the subgroup of IWC responders
Prognostic eff ect of post-induction PET-CT status, according to a cutoff  score of 4 or higher on the fi ve-point Deauville scale (negative score is <4 and positive score is ≥4), on progression-free survival 
(A) and overall survival (B) in all patients with centrally reviewed post-induction PET scans, and progression-free survival (C) and overall survival (D) in the subgroup of patients who had a complete, 
unconfi rmed complete, or partial response to treatment according to the IWC criteria. IWC=International Workshop Criteria to standardise response for non-Hodgkin lymphoma. NA=not applicable.
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predictor of both progression-free survival and overall 
survival (fi gure 2A and 2B). Fewer patients who had a 
positive post-induction PET scan were progression free at 
4 years than were those who had a negative PET scan 
(23·2% [95% CI 11·1–37·9] vs 63·4% [55·9–70·0], 
p<0·0001; HR 3·9 [95% CI 2·5 –5·9], p<0·0001). Median 
progression-free survival was 16·9 months (95% CI 
10·8–31·4) for patients with a positive PET scan versus 
74·0 months (54·7–not reached) for those with a negative 
PET scan. At the time of analysis, 15 patients had died: 
eight (20%) of 41 patients with a positive PET scan (four 
[10%] from lymphoma, two [5%] from toxicity of additional 

therapy, one [2%] from hepatic cirrhosis, and one [2%] 
from lung carcinoma); and seven (4%) of 205 patients 
with a negative PET scan (six [3%] from lymphoma and 
one [<1%] from sepsis). 4-year overall survival in patients 
with a positive PET scan was 87·2% (95% CI 71·9–94·5) 
versus 97·1% (93·2–98·8) in those with a negative PET 
scan (p<0·0001; HR 6·7 [95% CI 2·4–18·5], p=0·0002).

In the 180 patients assigned to R-CHOP (the largest 
treatment subgroup), 4-year progression-free survival in 
the 34 PET-positive patients and 146 PET-negative 
patients was 24·6% (95% CI 11·3–40·6) versus 66·1% 
(56·8–73·8), respectively (HR 4·3 [95% CI 2·7–7·0]; 

Figure 2: Progression-free and overall survival according to post-induction PET scan status (cutoff  ≥4), in all patients and in the subgroup of IWC responders
Prognostic eff ect of post-induction PET-CT status, according to a cutoff  score of 4 or higher on the fi ve-point Deauville scale (negative score is <4 and positive score is ≥4), on progression-free survival 
(A) and overall survival (B) in all patients with centrally reviewed post-induction PET scans, and progression-free survival (C) and overall survival (D) in the subgroup of patients who had a complete, 
unconfi rmed complete, or partial response to treatment according to the IWC criteria. IWC=International Workshop Criteria to standardise response for non-Hodgkin lymphoma. NA=not applicable.
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p<0·0001). 4-year overall survival was 84·8% (95% CI 
67·4–93·4) versus 97·6% (92·8–99·2), respectively 
(HR 6·7 [95% CI 2·1–21·1]; p=0·0012; appendix).

IWC was prognostic of progression-free survival 
principally because patients with stable disease or 
progressive disease were signifi cantly less likely to be 
progression-free than were those with a complete 
response (HR 7·8 [95% CI 3·6–16·9]; p<0·0001), those 
with an unconfi rmed complete response (HR 5·6 
[2·5–12·6]), and those with a partial response (HR 4·2 
[1·9–9·1]; p<0·0001; fi gure 3). Obtaining an unconfi rmed 
complete response or partial response was weakly 
predictive of inferior progression-free survival compared 
with achieving a complete response (partial response vs 
complete response or unconfi rmed complete response, 
HR 1·7 [95% CI 1·1–2·5], p=0·017; and unconfi rmed 
complete response or partial response vs complete 
response, HR 1·6 [1·1–2·4]; p=0·019). Similar results 
(data not shown) showed the poor prognostic eff ect of a 
categorisation of stable or progressive disease alone on 
overall survival. Obtaining a complete response versus an 
unconfi rmed complete response versus a partial response 
was not predictive of overall survival (data not shown).

When we restricted the analysis of the eff ect of PET 
assessment to the 230 patients who had a conventional 
response (complete, unconfi rmed complete, or partial 
response), a positive PET status remained a signifi cant 
predictor of inferior 4-year progression-free survival 
(HR 3·6 [95% CI 2·3–5·8]; p<0·0001) and overall survival 
(HR 7·1 [2·3–22·0]; p=0·0007; fi gure 2C and 2D).

We did multivariate Cox analyses with PET status 
according to a 5PS cutoff  score of 4 of higher, IWC, and 
the FLIPI and FLIPI2 scores separately. In the fi rst 
model, positive post-induction PET scan (HR 3·1 [95% CI 
1·9–4·9]; p<0·0001), stable disease or progressive disease 
(HR 3·7 [1·7–8·1]; p=0·0013), and obtaining a partial 
response (HR 1·6 [1·0–2·4]; p=0·037) were signifi cant 
predictors of progression, whereas a FLIPI score of 3–5 
was not (HR 1·1 [0·7–1·6]; p=0·85). A positive post-
induction PET scan (HR 4·1 [95% CI 1·2–14·1; p=0·023) 
and an IWC classifi cation of stable disease or progressive 
disease (HR 5·3 [1·0–28·0]; p=0·048) were the only 
signifi cant predictors of inferior overall survival (table 4). 
In the model fi tted with FLIPI2, a FLIPI2 score of 3–5 
was predictive of progression-free survival (HR 1·8 
[95% CI 1·2–2·9]; p=0·011), but not overall survival 
(HR 2·8 [0·7–11·8]; p=0·16; table 4, appendix).

When we did a complementary analysis of PET 
response with a 5PS cutoff  score of 3 or higher, 68 (28%) 
of 246 patients had positive post-induction PET scans. 
The kappa coeffi  cient for PET physician reporting 
concordance showed a reduced, but fair to moderate level 
of agreement, with values of 0·55 in PRIMA, 0·57 in 
PET-FL, and 0·30 in FOLL05. Post-induction PET status 
was a signifi cant predictor of both progression-free and 
overall survival, but with inferior HRs compared with a 
cutoff  of 4 or higher (fi gure 4A and 4B). Similarly, when 

we did a complementary analysis of PET response 
according to local post-induction PET interpretation for 
all 439 patients with local PET assessment, PET status 
remained a signifi cant predictor of both progression-free 
and overall survival (fi gure 4C and 4D).

Discussion
Increasingly eff ective therapy for follicular lymphoma 
now challenges assumptions of the incurable nature of 
this indolent lymphoma,20 because most patients can now 
expect extended survival after fi rst-line immuno-
chemotherapy. However, the poor discriminatory capacity 
of the 1999 IWC contrast-enhanced CT-based response 
assessment consigns most responding patients (with an 
unconfi rmed complete response or partial response) to an 
uncertain remission in which only close clinical follow-up 
identifi es those with early relapse. Our pooled analysis of 
centrally reviewed scans of a large cohort with long 

Figure 3: Progression-free survival according to post-induction IWC response, in all patients with centrally 
reviewed post-induction PET scans
The overall log-rank p value (CR or CRu vs PR vs SD or PD) was <0·0001. CR=complete response. CRu=unconfi rmed 
complete response. IWC=International Workshop Criteria to standardise response for non-Hodgkin lymphoma. 
PR=partial response. SD=stable disease. PD=progressive disease.
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FLIPI FLIPI2

HR (95% CI) p value HR (95% CI) p value

FLIPI score of 3–5 1·056 (0·703–1·585) 0·7934 1·837 (1·153–2·926) 0·0105

Positive postinduction PET scan* 3·045 (1·888–4·939) <0·0001 3·492 (1·977–6·166) <0·0001

Response 0·0020† 0·0679†

PR 1·564 (1·027–2·381) 0·0370 1·754 (1·085–2·835) 0·0220

SD or PD 3·677 (1·660–8·145) 0·0013 1·573 (0·450–5·496) 0·4778

*According to fi ve-point Deauville scale using a cutoff  score of 4 or higher to defi ne a positive scan, assess by central 
review. †Global p-value. FLIPI=Follicular Lymphoma International Prognostic Index. HR=hazard ratio. PR=partial 
response. SD=stable disease. PD=progressive disease. 

Table 4: Multivariate analysis of prognostic factors in all patients with centrally reviewed postinduction 
PET scans, according to FLIPI and FLIPI2



Baseline Metabolic Tumor Volume Predicts Outcome in High–Tumor-Burden 
Follicular Lymphoma: A Pooled Analysis of Three Multicenter Studies  

 185 patients centrally reviewed  

Meignan	  M	  et	  al,	  J	  Clin	  Oncol	  2016	  

When originally defining these indices, the total tumor burden was
not as easy to assess as it is now with the combination of functional
PET and anatomic CT data. This study aimed to determine the
prognostic value of TMTV on baseline PET in patients with high-
tumor-burden FL and its added value to existing clinical prognostic
models.

PATIENTS AND METHODS

Study Design and Participants
In this pooled analysis, we used data from three multicenter pro-

spective studies: two Lymphoma Study Association (LYSA) studies, the
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Fig 1. (A) Progression-free survival (PFS) and (B)
overall survival (OS) according to baseline total met-
abolic tumor volume with a cutoff of 510 cm3. NR, not
reached.
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When originally defining these indices, the total tumor burden was
not as easy to assess as it is now with the combination of functional
PET and anatomic CT data. This study aimed to determine the
prognostic value of TMTV on baseline PET in patients with high-
tumor-burden FL and its added value to existing clinical prognostic
models.

PATIENTS AND METHODS

Study Design and Participants
In this pooled analysis, we used data from three multicenter pro-

spective studies: two Lymphoma Study Association (LYSA) studies, the
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Treatment regimens included rituximab plus cyclophospha-
mide, doxorubicin, vincristine and prednisolone (R-CHOP) in
82% of patients, rituximab plus cyclophosphamide, vincristine and
prednisolone (R-CVP) in 14%, or rituximab plus fludarabine and
mitoxantrone (R-FM) in 4%. Patients assigned to six cycles of
R-CHOP or R-FM received an additional two rituximab infusions
21 days apart to standardize the duration of induction therapy with
those assigned to eight cycles of R-CVP. Sixteen patients received
rituximab maintenance for 2 years. Baseline characteristics of the
FOLLCOLL population (Table 1) did not differ significantly from
the population of 1,634 patients not included in this study except
for b2-microglobulin (44.5% with b2-microglobulin above the
upper limit of normal v 35.9%; P = .038). PFS and OS data were
available for 181 patients. With a median follow-up of 63.5 months
from registration, there were 78 PFS events and 16 deaths. The
5-year PFS was 55% and 5-year OS was 92%, and they did not differ
significantly from those of the group not included in this study.
Only two patients had disease transformation during follow-up. In
all, 159 of 181 patients had a post-induction PET for response
assessment reported with Deauville criteria.13

Baseline TMTV
Median TMTVwas 297 cm3 (interquartile range [IQR], 135 to

567 cm3). From the results of the three approaches used to de-
termine the best TMTV cutoff, a TMTV threshold of 510 cm3 was
selected and validated as the optimal cutoff for PFS and OS
(Appendix, online only). Sensitivity, specificity, positive predictive
value, and negative predictive value of this cutoff for PFS were 0.46,
0.83, 0.67, and 0.67, respectively. The restricted cubic spline
function showed a nonlinear relationship between TMTVand PFS
risk (Appendix).

TMTV calculation was highly reproducible. Within each
group, the Lin concordance correlation coefficient was 0.96 (LYSA)
and 0.92 (FIL), and between two reviewers, using their own group’s
software, concordance (r) was 0.93 (95% CI, 0.88 to 0.96). The
overall agreement using dichotomization was very good (k, 0.87).

The presence of a high TMTV (. 510 cm3) was significantly
associated with stage III to IV disease; greater nodal, extranodal,
and bone marrow involvement; higher FLIPI and FLIPI2 scores;
and increased LDH and b2-microglobulin but not with base-
line SUVmax (Table 1). The 53 patients (29%) with a high TMTV

(. 510 cm3) had a significantly worse outcome with a 5-year PFS
and OS of 32.7% and 84.8% versus 65.1% and 94.7% for patients
with a lower TMTV (hazard ratio [HR], 2.90 and P, .001 for PFS;
HR, 3.45 and P = .013 for OS; Fig 1 and Table 2). High TMTV
remained significantly associated with worse outcome after
adjusting for induction treatment (HR, 2.73 and P, .001 for PFS;
HR, 3.98 and P = .0141 for OS).

Although 102 (64%) of 159 patients had both a low TMTV
and negative post-induction PET (complete metabolic response),
and 13 (8%) had a high TMTVand positive PET, 31 patients (19%)
had a high TMTV and obtained complete metabolic response and
13 (8%) had a low TMTV and positive PET. High TMTV and
positive post-induction PET were equally independent prognostic
factors of PFS (HR, 2.35 and P = .001 and HR, 2.34 and P = .0035,
respectively).

Baseline TMTV Compared With Clinical and Biologic
Parameters

In univariate analysis (Table 2), age, performance status,
Ann Arbor stage, and LDH level were not associated with either
PFS or OS, whereas bone marrow involvement on biopsy and
b2-microglobulin level were prognostic of PFS but not OS.
Intermediate-to-high FLIPI score (3 to 5) was significantly associ-
ated with an inferior OS (HR, 2.72; P = .047) but not PFS (P = .065),
whereas intermediate-to-high FLIPI2 score was significantly as-
sociated with both inferior PFS and OS (Fig 2). Interestingly,
baseline TMTV better identified patients with earlier treatment
failure. TMTV discriminated PFS in the first and second year of
follow-up, whereas FLIPI2 needed the third year to be discriminant
without overlap of the 95% CIs (Figs 1A and 2A). One-year PFS
was 79.2% (95% CI, 65.7% to 87.9%) for patients with TMTV .
510 cm3 versus 96.1% (95% CI, 90.9% to 98.4%) for those with
TMTV # 510 cm3; 2-year PFS was 58.5% (95% CI, 79.3% to
91.5%) versus 86.6% (95% CI, 44.1% to 70.4%). Among the 39
patients who relapsed or progressed within 2 years, 56.4% had
a high TMTV. 510 cm3 compared with only 22% of the 142 patients
who remained progression free over this time (P, .001). Themedian
TMTV of these 39 patients was 554 cm3 (IQR, 240 to 1,066 cm3)
compared with 259 cm3 (IQR, 123 to 482 cm3) for patients who did
not progress (P , .001). The specificity of a high TMTV for pro-
gression within 2 years was 78%; the sensitivity was 56%.

Table 3. TMTV Association With PFS or OS

PFS OS

HR 95% CI P HR 95% CI P

TMTV > 510 cm3 2.32 1.374 to 4.04 .002 NS
b2-microglobulin greater than ULN 1.68 1.01 to 3.04 .045 NS
TMTV > 510 cm3 2.46 1.49 to 4.70 .001 3.53 1.14 to 10.9 .029
BMB positive 1.46 0.86 to 2.49 NS 2.04 0.55 to 7.55 NS
TMTV > 510 cm3 2.83 1.71 to 4.69 < .001 2.71 0.89 to 8.22 .079
FLIPI score in two groups 1.05 0.64 to 1.73 NS 1.93 0.65 to 5.74 NS
TMTV > 510 cm3 2.25 1.34 to 3.78 .0021 NS
FLIPI2 score in two groups 2.17 1.32 to 3.58 .0024 NS

NOTE. Bold indicates variable with P , .05; not significant (NS) corresponds to variables with P . 0.1. Data were adjusted for b2-microglobulin, bone marrow
involvement on biopsy (BMB), Follicular Lymphoma International Prognostic Index (FLIPI), or FLIPI2 and stratified by the factor “study.”
Abbreviations: HR, hazard ratio; OS, overall survival; PFS, progression-free survival; TMTV, total metabolic tumor volume; ULN, upper limit of normal.

6 © 2016 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY
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Prognostic relevance of MRD response after induction 

Multivariate Coxregression 

MR HR 5,5    (95%CI 1.6-18.7) p=0,0067 

Rituximab HR 1,4    (95% CI 0.45-4.4) p=0,5524 

ASCT HR 0,08  (95% CI 0.01-0.62) p=0,0158 

FLIPI HR HR 2       (95% CI 0.7-5.6) P=0,1740 

MRD neg. 
MRD pos. median=38 

p=0,0002 

PFS according to MRD response PFS according to MRD status and clinical response 

By	  courtesi	  of	  ChrisAane	  PoC	  



R-FND Elderly FL: Predictive value of MRD at the 
end of induction therapy  

 N-PCR 
72% vs 39% 

3-year PFS with a median follow-up of 34 months 

 RQ-PCR 
74% vs NA 

0.00

0.25

0.50

0.75

1.00

15 15 11 10 8 6 0Positive
83 78 74 68 64 61 0Negative

At risk:

0 6 12 18 24 30 36
Months

Negative
Positive

0.00

0.25

0.50

0.75

1.00

6 6 4 3 2 1 0Positive
80 75 70 66 62 59 0Negative

At risk:

0 6 12 18 24 30 36
Months

Negative
Positive

p=0.007 p<0.001 

LadeCo	  M,	  Blood	  2014	  



PET	  RESPONSE	  AND	  MINIMAL	  RESIDUAL	  DISEASE	  IMPACT	  ON	  
PROGRESSION-‐FREE	  SURVIVAL	  IN	  PATIENTS	  WITH	  FOLLICULAR	  

LYMPHOMA	  

MRD - MRD+ 

piPET- 28 (68%) 8 (20%) 

piPET+ 2 (5%) 3 (7%) 
P	  =	  0.110	  K=.249(FAIR)	  

Table	  1.	  DistribuAon	  of	  cases	  	  
according	  to	  piPET	  and	  MRD	  	  

•  Pts	  with	  centrally	  reviewed	  PET(5PS	  x3	  
with	  liver	  cutoff)	  (FOLL05;	  N=79)	  

•  Baseline	  search	  for	  t(14;18)*(N=68)	  
•  MRD	  analysis*	  on	  posAnducAon	  BM	  

sample	  (N=41)	  	  

(*)	  nested	  PCR	  for	  t(14;18)	  ch.	  translocaAon.	  All	  testS	  were	  performed	  within	  the	  FIL	  MRD	  network	  (GalimberA	  et	  al.	  SubmiCed)	  

Luminari	  et	  al.	  Haematologica	  2016	  



PET	  RESPONSE	  AND	  MINIMAL	  RESIDUAL	  DISEASE	  IMPACT	  ON	  PROGRESSION-‐
FREE	  SURVIVAL	  IN	  PATIENTS	  WITH	  FOLLICULAR	  LYMPHOMA	  

Luminari	  et	  al.	  Haematologica	  2016	  



Preemptive R  

MRD 

Observation Neg 

Pos 

Principal	  Inves.gator:	  Massimo	  Federico	  

FOLL12 study: A phase III multicenter, randomized study 
comparing standard treatment with rituximab maintenance 

versus response adapted post-induction treatment as first line 
treatment in advanced follicular lymphoma. 



Casulo	  C	  et	  al,	  JCO	  2015	  
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A B S T R A C T

Purpose
Twenty percent of patients with follicular lymphoma (FL) experience progression of disease (POD)
within 2 years of initial chemoimmunotherapy. We analyzed data from the National LymphoCare
Study to identify whether prognostic FL factors are associated with early POD and whether
patients with early POD are at high risk for death.
Patients and Methods
In total, 588 patients with stage 2 to 4 FL received first-line rituximab plus cyclophosphamide, doxorubicin,
vincristine, and prednisone (R-CHOP). Two groups were defined: patients with early POD 2 years or less
after diagnosis and those without POD within 2 years, the reference group. An independent validation set,
147 patients with FL who received first-line R-CHOP, was analyzed for reproducibility.
Results
Of 588 patients, 19% (n ! 110) had early POD, 71% (n ! 420) were in the reference group, 8%
(n ! 46) were lost to follow-up, and 2% (n ! 12) died without POD less than 2 years after
diagnosis. Five-year overall survival was lower in the early-POD group than in the reference group
(50% v 90%). This trend was maintained after we adjusted for FL International Prognostic Index
(hazard ratio, 6.44; 95% CI, 4.33 to 9.58). Results were similar for the validation set (FL
International Prognostic Index–adjusted hazard ratio, 19.8).
Conclusion
In patients with FL who received first-line R-CHOP, POD within 2 years after diagnosis was
associated with poor outcomes and should be further validated as a standard end point of
chemoimmunotherapy trials of untreated FL. This high-risk FL population warrants further study in
directed prospective clinical trials.

J Clin Oncol 33:2516-2522. © 2015 by American Society of Clinical Oncology

INTRODUCTION

Follicular lymphoma (FL) is the second most com-
mon non-Hodgkin lymphoma in the United States
and Europe, with approximately 15,000 cases diag-
nosed in the United States per year.1 Over the past
several decades, substantial advances have been
made in the event-free survival, progression-free
survival (PFS), and overall survival (OS) of patients
with FL.2-5 These survival improvements are mostly
attributed to progress in the delivery of effective
antilymphoma therapies and improvements in sup-
portive care.2,3,5

Despite the improved effectiveness of chemo-
immunotherapy regimens, including rituximab

with cyclophosphamide, vincristine, and predni-
sone (R-CVP)6; rituximab with mitoxantrone,
chlorambucil, and prednisolone (R-MCP)7; ritux-
imab with fludarabine and mitoxantrone (R-FM)8;
bendamustine and rituximab (BR)9,10; and ritux-
imab with cyclophosphamide, doxorubicin, vincris-
tine, and prednisone (R-CHOP)11; approximately
20% of patients with FL experience progression of
disease (POD) within 2 years of first-line
therapy.8,10-12 This remains the case despite the ben-
efit of additional rituximab in the form of mainte-
nance, as shown in the PRIMA (Primary Rituximab
and Maintenance) study.12 The remarkably consis-
tent frequency of early relapse across studies is sug-
gestive of a group of patients with different disease

JOURNAL OF CLINICAL ONCOLOGY O R I G I N A L R E P O R T
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OS 

420 pts 2-yr 97%, 5-yr 90% 

110 pts 2-yr 68%, 5-yr 50% 

OS validation set 



Progression-‐Free	  Survival	  at	  24	  Months	  (PFS24)	  and	  Complete	  Response	  at	  30	  Months	  
(CR30)	  from	  Autologous	  Stem	  Cell	  TransplantaAon	  (ASCT)	  Should	  be	  Used	  As	  Surrogates	  for	  

OS	  in	  Follicular	  Lymphoma	  (FL)	  PaAents	  	  

PFS24	  
626	  FL	  paAents	  
intensified	  with	  auto	  
(either	  1st	  CR,	  PR	  or	  
second	  line)	  

Objec5ve:	  To	  assess	  if	  2-‐year	  PFS	  (PFS24)	  is	  a	  feasible	  surrogate	  of	  OS	  in	  the	  seeng	  
of	  a	  very	  long	  follow-‐up	  series	  of	  FL	  paAents	  treated	  with	  ASCT	  

Ubieto	  AJ	  et	  al	  ASH	  2015,	  ABSTR	  521	  



The use of anthracycline at first-line compared to alkylating agents or 
nucleoside analogs improves the outcome of salvage treatments after 

relapse in follicular lymphoma 
The REFOLL study by the Fondazione Italiana Linfomi 

Time	  to	  next	  treatment	  
duraAon	  afer	  second-‐line	  

therapy	  according	  to	  the	  type	  
of	  treatment	  received	  and	  to	  
the	  sequence	  of	  treatments	  

Time	  to	  next	  treatment	  
duraAon	  afer	  second-‐line	  
therapy	  according	  to	  the	  

type	  of	  first	  line	  
chemotherapy	  received	  and	  
to	  the	  use	  of	  Rituximab	  

Rossi et al,  Am J of Hematology, Vol. 90, No. 1, January 2015 

582 R/R FL in FIL centers 



Le	  Gouill	  S	  et	  al.	  Haematologica	  2011	  

3 yrs EFS 3 yrs OS 

transplanted	  
pts	  non-‐
transplanted	  pts	  

transplanted	  
pts	  non-‐
transplanted	  pts	  

73% 

39% 

92% 

63% 

73% 

39% 

92% 

63% 

transplanted	  pts	  
non-‐transplanted	  pts	  

transplanted	  pts	  
non-‐transplanted	  pts	  

Impact	  of	  the	  use	  of	  autologous	  stem	  cell	  transplantaAon	  at	  first	  relapse	  both	  
in	  naive	  and	  previously	  rituximab	  exposed	  follicular	  lymphoma	  paAents	  

treated	  in	  the	  GELA/GOELAMS	  FL2000	  study	  



Le	  Gouill	  S	  et	  al.	  Haematologica	  2011	  

Patient outcome (EFS) according to rituximab up front or not  

Rituximab naive pts 

transplanted pts 
non-transplanted pts 

transplanted pts 
non-transplanted pts 

72% 

31% 

75% 

49% 

Rituximab treated pts 

Impact	  of	  the	  use	  of	  autologous	  stem	  cell	  transplantaAon	  at	  first	  relapse	  both	  
in	  naive	  and	  previously	  rituximab	  exposed	  follicular	  lymphoma	  paAents	  

treated	  in	  the	  GELA/GOELAMS	  FL2000	  study	  



Le	  Gouill	  S	  et	  al.	  Haematologica	  2011	  

Patient outcome (OS) according to rituximab up front or not  

Rituximab naive pts 

transplanted pts 
non-transplanted pts 

transplanted pts 
non-transplanted pts 

92% 

60% 

92% 

65% 

Rituximab treated pts 

Impact	  of	  the	  use	  of	  autologous	  stem	  cell	  transplantaAon	  at	  first	  relapse	  both	  
in	  naive	  and	  previously	  rituximab	  exposed	  follicular	  lymphoma	  paAents	  

treated	  in	  the	  GELA/GOELAMS	  FL2000	  study	  



Le	  Gouill	  S	  et	  al.	  Haematologica	  2011	  

Patient outcome according to progression period                                  
and use of ASCT 

primary refractory pts 

transplanted	  pts	  
non-‐transplanted	  pts	  

transplanted	  pts	  

non-‐transplanted	  pts	  

progressed/relapsed pts  

Impact	  of	  the	  use	  of	  autologous	  stem	  cell	  transplantaAon	  at	  first	  relapse	  both	  
in	  naive	  and	  previously	  rituximab	  exposed	  follicular	  lymphoma	  paAents	  

treated	  in	  the	  GELA/GOELAMS	  FL2000	  study	  



Kothari	  J,	  et	  al.	  BJH	  2014	  

Single-centre experience on 70 FL pts (1988-2009)                                                       
Median follow-up: 6.8 yrs 

7-yr OS: 76% 
7-yr PFS: 60% 

Significant difference in OS comparing pts transplanted in 1st or 2nd 
remission vs later remission 

Plateau on PFS curves for pts transplanted in 1st or 2nd remission 
after 9.3 yrs and 6.4 yrs, respectively 



Kothari	  J,	  Ardeshna	  KM	  et	  al:	  BJH	  2014	  

Single-centre experience on 70 FL pts (1988-2009 - London)                                                       
Median follow-up: 6.8 yrs 

No differences in OS and PFS in those treated with Rituximab before 
ASCT vs those were not 

OS PFS 



5 yrs PFS 54% 5 yrs OS 83% 

•  112 relapsed/refractory FL treated with 4 CHOP/6 VACOP + 2 R-COP+ HD Ara-C+ ASCT 

•  CR 85%, PR 10%, PG/NR 5% 

•  Median FU 6.7 yrs, 54% still in CR 

•  52/112 bcl2+  at enrollment, 29 bcl2- after ASCT 

L	  Arcaini,	  Am	  J	  of	  Hematology,	  Vol.	  90,	  No.	  3,	  2015	  

In univariate analysis, PFS influenced by FLIPI at relapse and by CR 
before ASCT  
In multivariate analysis only FLIPI  

Autologous	  stem	  cell	  transplantaAon	  with	  in	  vivo	  
purged	  progenitor	  cells	  shows	  long-‐term	  efficacy	  

in	  relapsed/refractory	  follicular	  lymphoma	  
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Zevalin®: 73 patients 

Rituximab: 70 patients 
Gordon	  LI,	  et	  al:	  Clin	  Lymphoma	  2004	  

Zevalin® vs Rituximab nei pazienti recidivati o refrattari 
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Emmanouilides	  C,	  	  et	  al:	  Leukemia	  Lymphoma	  2006	  
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Short duration immunochemotherapy followed by radioimmunotherapy 
consolidation is effective and well tolerated in relapsed follicular lymphoma: 5-year 

results from a UK National Cancer Research Institute Lymphoma Group study 

52 relapsed/refractory FL: 
 

•  3 R-CHOP/R-CVP 
•  RIT standard dose 
•  ORR 98% CR 30% 
•  Median FU 5 years 

Illidge	  T,	  BJ	  Haematol,	  2016,	  173,	  274–282	  

5 yrs OS 75% 
Median PFS 23 months 



High	  risk	  relapsed	  FL:	  FLAZ-‐12	  STUDY	  DESIGN	  

Any salvage 
treatment 

At relapse 

MRD 

SD-PD  

BLIND RANDOMIZATION 
Pts stratified based on Center characteristics and response 

CR-PR  
MRD 

Arm A 
consolidation  with 

RIT 

3 R-CHEMO REGIMENS 
(R-CHOP, R-DHAP, R-FM, R-ICE, R-IEV, R-B) 

Arm B:  
consolidation with  

ASCT 

Rituximab maintenance  
every three months for 8 courses  

(starting three months after consolidation)  

Rituximab maintenance 
every three months for 8 courses  

(starting three months after consolidation) 

At relapse 

ASCT With  
Previously collected PBSC  

MRD 

PBSC  
harvest MRD ARA-C 2g/sqm b.i.d. 2 days 

 with Rituximab in vivo purging 

Randomization unblinding 

MRD 

Principal	  Inves.gator:	  Marco	  Lade8o	  



Obinotuzumab	  
GAUDI	  Phase	  Ib	  in	  R/R	  FL	  

	  
Radford	  J,	  et	  al;	  Blood	  2013	   



Phase	  III	  Obinotuzumab	  GADOLIN	  

Sehn	  L,	  Lancet	  Oncol.	  2016	  Aug;17(8):1081-‐93	  



Is it possible to abrogate the 

chemoimmunotherapy? 

Rituximab-Lenalidomide? 

Anti-PD1? 

PI3K-inhibitors? 

Anti-BCL2? 

Drug-coniugated antibodies? 

BTK inhibitors? 



Clinical studies of lenalidomide or lenalidomide + 
rituximab in patients with relapsed/refractory FL 

Regimen Reference Patient  
population n ORR (%) CR (%) 

Lenalidomide 
monotherapy 

Witzig et al1 Relapsed/refractory FL 22 27  9 

Witzig et al2 Relapsed/refractory FL 
grade III 19 42 11 

Lenalidomide 
+ 
rituximab 
combination 

Dutia et al3 
Relapsed FL 

(33% rituximab 
refractory) 

16 86 50 

Ahmadi et al4 
Rituximab refractory  

FL + MCL 15 53 33 

1.	  Witzig	  TE,	  et	  al.	  J	  Clin	  Oncol.	  2009;27(32):5404-‐5409;	  2.	  Witzig	  TE,	  et	  al.	  Ann	  Oncol.	  2011;22(7):1622-‐1627;	  
3.	  DuAa	  M,	  et	  al.	  Ann	  Oncol.	  2011;22(suppl	  4):	  Abstract	  306);	  4.	  Ahmadi	  T,	  et	  al.	  Blood.	  2009;114:	  Abstract	  1700.	  



Frontline	  Combina5on	  of	  Lenalidomide	  and	  Rituximab	  (R2)	  for	  FL:	  
Clinical	  Response	  

*7	  paAents	  inevaluable	  for	  response:	  
•  5	  due	  to	  adverse	  event	  in	  cycle	  1	  
•  1	  due	  to	  non-‐compliance	  
•  1	  due	  to	  withdrawal	  of	  consent	  

Fowler	  N,	  et	  al.	  Lancet	  Oncol	  2014	  

SLL	  	  
(N	  =	  24)	  

Marginal	  	  	  
(N	  =	  24)*	  

Follicular	  
(N	  =	  45)*	  

All	  pa5ents	  

Eval	  
(N	  =	  93)	  

ITT	  
(N	  =	  100)	  

ORR,	  n	  (%)	   20	  (83)	   21	  (88)	   44	  (98)	   85	  (91)	   85	  (85)	  

CR/Cru	   6	  (25)	   16	  (67)	   38	  (85)	   60	  (65)	   60	  (60)	  

PR	   14	  (59)	   5	  (21)	   6	  (13)	   25	  (27)	   25	  (25)	  

SD,	  n	  (%)	   2	  (8)	   3	  (13)	   1	  (2)	   6	  (6)	   6	  (6)	  

PD,	  n	  (%)	   2	  (8)	   0	   0	   2	  (2)	   2	  (2)	  



	  R	  

•  R-‐Chemo	  
─  invesAgator	  choice	  of	  R-‐CHOP,	  R-‐CVP,	  R-‐B	  

•  Lenalidomide	  20	  mg	  x	  6	  cycles,	  if	  CR	  then	  10	  mg	  	  

•  Co-‐primary	  end-‐points	  
─  surrogate	  end-‐point:	  CR/CRu	  rate	  at	  1.5	  years	  
─  PFS	  

Interna5onal,	  mul5-‐centre,	  randomized	  study	  (Frank	  Morchhauser,	  Nathan	  Fowler)	  

RELEVANCE:	  Phase	  3	  Study	  Design	  
(Rituximab	  and	  LEnalidomide	  Versus	  	  

ANy	  ChEmotherapy,	  FL-‐001)	  

1st-‐line	  
	  FL	  

n	  =	  1,000	  

	  R2	  maintenance	  

Rituximab	  maintenance	  	  

	  R2	  

	  R-‐Chemo	  	  	  	  	  	  	  	  

CR,	  CRu,	  PR	  

CR,	  CRu,	  PR	  

NCT01476787.	  Available	  from:	  h8p://clinicaltrials.gov.	  Accessed	  March	  2012.	  



Relapsed FL not elegible for ASCT: Renoir study 

Rituximab 375 mg/m2 day 0 or 1 (day 8 on cycle 1) 
Bendamustine 90 mg/m2 iv days 1-2  

R-Bendamustine x 4 once a month!

Clinical and!
 molecular follow-up !

months 12, 18, 24 and 30 (end of study)!

REALPSED/REFRACTORY !
FOLLICULAR LYMPHOMA!

NEED TO THERAPY!

PCR analysis for Bcl-2 
rearrangement on PB/

BM 

Restaging and                    
PCR analysis for Bcl-2 
rearrangement on  PB/

BM 

CR/PR NR OFF 

Random 

Rituximab 375 mg/m2 day 1 q 90 days (8 cycles for 2 years) 
Lenalidomide (10 mg dd 1-21 q 28)  (24 cycles for 2 years) 

R2 

Rituximab 375 mg/m2 day 1 q 90 days (8 cycles for 2 years) 

R alone 



N=125
Continuous therapy

Idelalisib 150 mg BID

Week 0 48

Long-term Follow-upStudy 101-09

Therapy maintained until progression

35 

Phase 2 Study of PI3K-Delta Inhibitor Idelalisib in Patients With  Double 
(Rituximab and Alkylating Agent)–Refractory Indolent B-Cell Non-Hodgkin 

Lymphoma: 125 patients 

Gopal	  A,	  et	  al.	  N	  Eng	  J	  Med	  2014	  

Baseline Patient Characteristics N=125 

Male/female, n (%) 80/45 (64/36) 

Median age, y (range) 64 (33–87) 

Disease type, n (%) 

     FL 72 (58) 

     SLL 28 (22) 

     MZL 15 (12) 

     LPL/WM 10 (8) 

Lactate dehydrogenase >ULN, n (%) 38 (30) 

Bulky disease [>7 cm], n (%) 33 (26) 

Neutropenia [ANC <1500 cells/µL], n (%) 17 (14) 

Anemia [Hb <10 g/dL], n (%) 19 (15) 

Thrombocytopenia [platelets <75,000/µL], n 
(%) 

10 (8) 

Refractory to > 2 regimens 99 (79) 
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FL
n=72 56% (43–67)

ORR, % (95% CI)

14%
n=10

42%
n=30

32%
n=23

8%
n=11

SLL
n=28

MZL
n=15

LPL/WM
n=10

61% (41–79)

47% (21–73)

80% (44–98)

57%
n=16

40%
n=6

70%
n=7

10%
n=1

36%
n=10

47%
n=7

10%
n=1

10%
n=1

4%
n=1

1%
n=1

4%
n=1

7%
n=1

7%
n=1

Complete
Response

Stable
Disease

Progressive
Disease

Not
evaluable

Partial
Response

Minor
Response

Overall Response Rate By Disease Subgroups: 2014 

‡Phase 2 Study of PI3K-Delta Inhibitor Idelalisib in Patients With  Double 
(Rituximab and Alkylating Agent)–Refractory Indolent B-Cell Non-Hodgkin 

Lymphoma: 125 patients 

Gopal	  A,	  et	  al.	  N	  Eng	  J	  Med	  2014	  



Phase 2 Study of PI3K-Delta Inhibitor Idelalisib in Patients With  Double 
(Rituximab and Alkylating Agent)–Refractory Indolent B-Cell Non-Hodgkin 

Lymphoma: 125 patients 
PI3Kδ Inhibition by Idelalisib in Relapsed Indolent Lymphoma

n engl j med 370;11 nejm.org march 13, 2014 1013

pendent review committee, the response rate was 
57% (95% confidence interval, 48 to 66), with 71 
responses in 125 patients. A total of 7 patients 
(6%) had a complete response, 63 patients (50%) 
had a partial response, and 1 patient (1%) with 
Waldenström’s macroglobulinemia had a minor 
response. There was a high degree of concordance 
between the assessments of response by the in-
dependent review committee and the assess-
ments by the investigators, with 85% agreement 
with respect to overall response (Table S1 in the 
Supplementary Appendix, available at NEJM.org). 
The rates of response were consistent across sub-
groups, with favorable response rates observed 
regardless of the number of prior regimens, re-
fractoriness of the disease to the most recent 
prior therapy, refractoriness to bendamustine, dis-
ease subtype, bulky disease status, age, and sex 
(Fig. 2). The response rates ranged from 47 to 
80% in various subgroups. There was no correla-
tion of efficacy with pharmacokinetic measures 
(Fig. S2 in the Supplementary Appendix).

Responses were rapid and durable with con-
tinued administration of idelalisib. The median 
time to a response was 1.9 months (range, 1.6 to 
8.3) (Fig. 3A). The median duration of response 
was 12.5 months (range, 0.03 to 14.8) (Fig. 3B), 

exceeding the median duration of response (5.9 
months) in the group of 28 patients who had 
had a response to the most recent therapy before 
idelalisib. The median progression-free survival 
was 11.0 months (range, 0.03 to 16.6) (Fig. 3C), 
with 47% of the patients remaining progression-
free at 48 weeks. At the time of data cutoff, the 
median overall survival was 20.3 months (range, 
0.7 to 22.0) (Fig. 3D), and overall survival at 1 year 
was estimated to be 80%. The median follow-up 
time was 9.7 months.

Safety Profile
The median duration of treatment with idelalisib 
was 6.6 months (range, 0.6 to 23.9), and the mean 
(±SD) duration was 8.1±5.7 months. At the time 
of the data cutoff, 108 patients (86%) had received 
idelalisib at a dose of 150 mg twice daily for at 
least 2 months, and 68 patients (54%) had re-
ceived the drug for at least 6 months; treatment 
was ongoing for 40 patients (32%). The incidence 
rates of adverse events occurring during treatment 
in 10% or more of the patients are listed in Table 
2. The following events (all grades) occurred in 
more than 20% of patients: diarrhea (in 43%), 
fatigue (in 30%), nausea (in 30%), cough (in 29%), 
and pyrexia (in 28%). The most frequently re-
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Figure 1. Best Overall Response.

The best response with respect to tumor size during idelalisib treatment, according to assessment by an indepen-
dent review committee, is shown for the 125 patients in the study. Among the 122 patients with measurable lesions 
both at baseline and after baseline, 110 patients (90%) had improvements in lymphadenopathy, as assessed by 
changes in the sums of the products of the perpendicular dimensions (SPD) of index lesions. The dashed line shows 
the percentage change that represents the criterion for lymphadenopathy response, according to Cheson et al.25 
FL denotes follicular lymphoma, LPL/WM lymphoplasmacytic lymphoma with or without Waldenström’s macro-
globulinemia, MZL marginal-zone lymphoma, and SLL small lymphocytic lymphoma.
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1 to 13); of these, 6 cases resolved spontaneously 
or after dose reduction, 6 cases (2 in patients 
with progressive disease) led to permanent dis-
continuation of idelalisib, and 8 cases resolved 
with a temporary interruption of the drug. Of 
the 8 patients in whom the drug was temporar-
ily interrupted, 5 were able to resume therapy 
without a recurrence of toxic effects.

In all patients with grade 1 or 2 elevations in 
levels of serum alanine or aspartate aminotrans-
ferase, the levels returned to values within normal 
ranges despite the fact that the patients contin-
ued taking the drug. Grade 3 or higher elevations 
of serum aminotransferase levels developed in 
16 patients (13%), at a median of 6.3 weeks after 
the initiation of treatment (range, 4 to 11). These 
cases were asymptomatic and after interruption 

of idelalisib therapy, all resolved to grade 1 or less 
within a median of 3.9 weeks (range, 1 to 6). 
Fourteen patients were rechallenged, 10 of whom 
(71%) were successfully able to continue therapy 
with a temporary dose reduction and subsequent 
reescalation.

A total of 28 deaths (22%) were reported. 
Eleven deaths occurred while the patient was re-
ceiving the study drug or within 30 days after 
the last dose. The causes of death were progres-
sive disease (3 patients), pneumonia (3 patients), 
and cardiac arrest, cardiac failure, splenic infarc-
tion, septic shock, and pneumonitis (1 patient 
each). The remaining 17 deaths, due predomi-
nantly to progressive disease, occurred during 
long-term follow-up. No evidence of cumulative 
toxic effects was documented.
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Figure 3. Kaplan–Meier Curves for Secondary End Points.

Kaplan–Meier curves are shown for the secondary end points of the time to response (Panel A), the duration of response (Panel B), pro-
gression-free survival (Panel C), and overall survival (Panel D) among patients with refractory indolent non-Hodgkin’s lymphoma who 
were treated with idelalisib (intention-to-treat population). The end points were assessed by an independent review committee. 
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By Disease Group 



Adverse Events Occurring in >20% of Patients 

*12/13 patients with Grade ≥3 ALT/AST elevations were rechallenged; 8 had no recurrence. 

Patients, n (%) 
All Patients, N=79 

All Grades Grade ≥3 

Pyrexia 43 (54) 2 (3) 

Nausea  35 (44) 0 

Fatigue 34 (43) 3 (4) 

Diarrhea/colitis 31 (39) 12 (15) 

Rash 30 (38) 7 (9) 

Cough 28 (35) 0 

Insomnia 18 (23) 0 

Pneumonia 17 (22) 15 (19) 

Upper respiratory infection 16 (20) 1 (1) 

Laboratory Abnormalities 
ALT/AST elevation 44 (56) 13 (16)* 

Neutropenia 44 (56) 32 (41) 

Anemia 37 (47) 8 (10) 

Thrombocytopenia 33 (42) 6 (8) 

‡

Gopal	  A,	  et	  al.	  N	  Eng	  J	  Med	  2014	  



Idelalisib
100 or 150 mg BID

Rituximab
375 mg/m2/wk

8 weeks

Bendamustine
90 mg/m2

Idelalisib
100 or 150 mg BID

Idelalisib
150 mg BID

Bendamustine
90 mg/m2

Rituximab
375 mg/m2/wk

Days 1, 2 x 6 cycles

Continuous therapy

Days 1, 2 x 6 cycles

Continuous therapy

Continuous therapy

Week 0 488 24

Extension Study 101-99Study 101-07

x 6 cycles

Idelalisib 150 mg BID; continuous therapy

Patient Characteristics 
All 

Patients 
N=79 

Idelalisib + 

Rituximab 
n=32 

Bendamustine 
n=33 

Bendamustine/ 
Rituximab, n=14 

Median age, y (range) 61 (37–84) 65 (40–84) 59 (37–80) 56 (48–76) 

Bulky adenopathy, %* 48 50 52 36 

Refractory disease, %† 42 34 39 64 

Median prior therapies, n 
(range) 3 (1–11) 4 (1–11) 3 (1–10) 3 (1–7) 

    Rituximab 98 94 100 100 

    Alkylating agent 86 91 82 86 

    Anthracycline 53 56 49 57 

    Bendamustine 32 44 21 29 

    Purine analog 25 22 33 14 

•  3 non-randomized treatment 
groups; treatment regimen based 
on investigator’s discretion 

•  Patients enrolled from April 2010 
to May 2012 (US only) 

Idelalisib in Combination With Rituximab, Bendamustine, or Both, in Recurrent 
Indolent Non-Hodgkin Lymphoma: Phase 1/2 Results: 79 patients 

Sven	  De	  Vos	  et	  al	  ASH	  2015	  
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Patients, n (%) 
All 

Patients 
N=79 

Idelalisib + 

Rituximab 
n=32 

Bendamustine 
n=33 

Bendamustine /
Rituximab 

n=14 

ORR, n (% [95% CI])* 64 (81 [71–89]) 24 (75 [57–89]) 29 (88 [72–97]) 11 (79 [49–95]) 

    Complete response 25 (32) 7 (22) 12 (36) 6 (43) 

    Partial response 39 (49) 17 (53) 17 (52) 5 (36) 

Stable disease 7 (9) 4 (13) 3 (9) 0 

Progressive disease 4 (5) 2 (6) 1 (3) 1 (7) 

Not evaluable 4 (5) 2 (6) 0 2 (14) 

Best Overall Response Rate by Treatment Group 

‡Idelalisib in Combination With Rituximab, Bendamustine, or Both, in Recurrent 
Indolent Non-Hodgkin Lymphoma: Phase 1/2 Results: 79 patients 

DOR by Treatment Group PFS by Treatment Group 

Sven	  De	  Vos	  et	  al	  ASH	  2015	  



•  PD-‐1	  is	  expressed	  on	  the	  surface	  
of	  acAvated	  T	  cells	  

•  Its	  ligands,	  PD-‐L1	  and	  PD-‐L2,	  are	  
overexpressed	  in	  certain	  tumor	  
cells	  

•  Binding	  of	  PD-‐1	  to	  its	  ligands	  	  
inhibits	  T-‐cell	  acAvaAon,	  allowing	  
tumors	  to	  evade	  the	  immune	  
response	  

PD-1 Pathway and Immune Surveillance 



  Single	  arm	  phase	  2	  study:	  32	  paAents	  

  Pidilizumab	  (3.0	  mg/kg)	  every	  4	  weeks	  x	  4	  doses	  +	  rituximab	  administered	  weekly	  x	  4	  doses	  	  
  Rituximab	  was	  started	  2	  weeks	  afer	  1st	  dose	  of	  pidlizumab	  

  Up	   to	   8	   addiAonal	   doses	   of	   pidilizumab	   every	   4	   weeks	   could	   be	   administered	   to	   paAents	   whose	  
disease	  did	  not	  progress	  on	  above	  

  Median	  number	  infusion:	  10	  

  ORR	  66%	  ,	  CR	  52%	  

Safety and Activity of PD1 Blockade by Pidilizumab in Combination with 
Rituximab in Patients with Relapsed Follicular Lymphoma: a Single Group, 

Open-label, Phase 2 Trial 

	  WesAn	  J,	  Lancet	  Oncol.	  2014	  January	  ;	  15(1):	  69–77	  

Median	  PFS	  19	  months	  



Preliminary	  Results	  of	  a	  Phase	  II	  Randomized	  Study	  (ROMULUS)	  
of	  anACD22	  ADC	  DCDT2980S	  or	  anACD79	  ADC	  DCDS4501A	  Plus	  

Rituximab	  in	  PaAents	  with	  Relapsed/Refractory	  NHL	  

R	  +	  CD22	  ADC	  

R	  +	  CD79b	  ADC	  

Randomize	  
	  1:1	  

PD	  

PD	  

	  Biopsy	  at	  Progression	  	  

R	  +	  CD79b	  ADC	  

R	  +	  CD22	  ADC	  

ARM	  A	  

ARM	  B	  

Rituximab	  (R)	  (375	  mg/m2)	  +	  ADC	  (2.4	  mg/kg)	  administered	  in	  every-‐21-‐day	  cycles	  up	  to	  one	  year	  

•  r/r	  FL	  =	  41	  
•  r/r	  DLBCL	  =	  81	  

	  Archival	  Tumor	  Biopsy	  

An5-‐CD79b	  An5body-‐Drug	  Conjugate	  (ADC):	  DCDS4501A	  
Polatuzumab	  Vedo5n	  	  

Morschhauser	  F,	  et	  al.	  EHA	  2014	  



Preliminary	  Results	  of	  a	  Phase	  II	  Randomized	  Study	  (ROMULUS)	  of	  anACD22	  ADC	  
DCDT2980S	  or	  anACD79	  ADC	  DCDS4501A	  Plus	  Rituximab	  in	  PaAents	  with	  Relapsed/

Refractory	  NHL	  

An5-‐CD79b	  An5body-‐Drug	  Conjugate	  (ADC):	  DCDS4501A	  
Polatuzumab	  Vedo5n	  	  

Morschhauser	  F,	  et	  al.	  EHA	  2014	  

RESPONSE ANALYSIS 

DLBCL FL 
R+CD22 

ADC 
(N=42) 

R+CD79b 
ADC 

(N=39) 

R+CD22 
ADC 

(N=21) 

R+CD79b 
ADC 

(N=20) 

ORR, n (%) 

CR 
PR 

24 (57%) 
10 (24%) 
14 (33%) 

22 (56%) 
6 (15%) 

16 (41%) 

13 (62%) 
2 (10%) 
11 (52%) 

14 (70%) 
8 (40%) 
6 (30%) 

SD 3 (7%) 4 (10%) 6 (29%) 6 (30%) 

PD 7 (21%) 11 (30%) 1 (5%) 0 

Not evaluable 8 (19%) 2 (5%) 1 (5%) 0 

Median DOR, mo (95%CI) 
6.0  

(2.9-12.2) 
NR  

(2.6-NR) 
5.8  

(2.6-10.1) 
NR  

(5.7-NR) 



A	  Phase	  1	  Study	  of	  Venetoclax	  (ABT-‐199	  /	  GDC-‐0199)	  Monotherapy	  in	  PaAents	  with	  
Relapsed/Refractory	  Non-‐Hodgkin	  Lymphoma	  	  

Venetoclax	  is	  a	  selecAve,	  potent,	  orally	  bioavailable	  BCL-‐2	  inhibitor	  
	  
Venetoclax	  was	  administered	  once-‐daily.	  Stepwise,	  intrapaAent	  dose	  ramp-‐
up	  to	  miAgate	  the	  risk	  of	  tumor	  lysis	  syndrome	  (200	  to	  1200	  mg	  in	  3	  
weeks)	  

Gerecitano	  JF	  et	  al	  ASH	  2015,	  ABSTR	  254	  



A	  Phase	  1	  Study	  of	  Venetoclax	  (ABT-‐199	  /	  GDC-‐0199)	  Monotherapy	  in	  PaAents	  with	  
Relapsed/Refractory	  Non-‐Hodgkin	  Lymphoma	  	  

Median	  DOR	  10	  months	  (1-‐30)	  
	  
5%	  disconAnued	  due	  to	  AE.	  
	  
Treatment	  emergent-‐AEs	  of	  any	  grade:	  
diarrhea	  and	  faAgue	  (each	  44%),	  nausea	  
(33%)	  and	  vomiAng	  (23%),	  anemia	  (14%).	  	  	  
	  
SAE	  in	  ≥2	  pts	  were	  hyponatremia	  (4%),	  
and	  dehydraAon,	  diarrhea,	  and	  febrile	  
neutropenia	  (each	  3%).	  	  	  
	  
No	   new	   events	   of	   laboratory	   TLS	   and	   no	  
pts	  had	  clinical	  TLS.	  	  

Gerecitano	  JF	  et	  al	  ASH	  2015,	  ABSTR	  254	  



A	  Dose-‐EscalaAon	  Study	  of	  Venetoclax	  (ABT-‐199/GDC-‐0199)	  in	  Combina5on	  with	  
Bendamus5ne	  and	  Rituximab	  in	  PaAents	  with	  Relapsed	  or	  Refractory	  Non-‐Hodgkin's	  

Lymphoma.	  	  

•  Ongoing	  phase	  1,	  open-‐label,	  dose-‐escalaAon	  study,	  with	  BR	  standard	  dose	  
•  PaAents	  had	  a	  median	  of	  3	  (range:	  1–8)	  prior	  therapies.	  
•  Most	  common	  grade	  3/4	  AEs	  (≥10%)	  during	  combinaAon	  therapy	  were	  

neutropenia	  (32%,	  FN	  9%),	  lymphocyte	  count	  decrease	  (26%),	  thrombocytopenia	  
(21%),	  anemia	  (15%),	  and	  leukopenia	  (13%).	  G-‐CSF	  encouraged	  (febrile	  
neutropenia	  9%).	  

•  MTD	  not	  reached	  (1200	  ongoing).	  ORR	  78%	  (CR	  30%)	  in	  27	  FL.	  

3,	  7,	  or	  28	  consecuAve	  days	  of	  each	  28-‐day	  cycle	  

De	  Vos	  S	  et	  al	  ASH	  2015,	  ABSTR	  255	  



Long-‐Term	  Follow-‐up	  and	  Analysis	  of	  Dose	  Groups	  with	  Ibru5nib	  in	  Relapsed	  
Follicular	  Lymphoma	  	  

Pa5ent	  Characteris5cs	  and	  Efficacy	  (8+8)	  
	  	  	   Low	  dose	  

(MAX420mg)	  
Higher	  dose	  
(>420mg*)	  

Median	  age,	  yrs	  (range)	   57	  (48-‐70)	   62.5	  (41-‐71)	  

Median	  no.	  of	  prior	  therapies	   3	  (1-‐4)	  	   2	  (1-‐5)	  	  

FLIPI	  score,	  %	  (low	  /	  interm/	  high)	  	   25	  /	  38	  /	  38	  	   13	  /	  38	  /	  50	  	  

Median	  treatment	  dura5on,	  
months	  (range)	  	  

3.8	  (0.5-‐11.1)	  	   12.4	  (0.2-‐61.5)	  	  

ORR,	  n	  (%)	  
	  	  	  CR,	  n	  (%)	  	  

2	  (25)	  
0	  (0)	  	  

5	  (63)	  
3	  (38)	  	  

Median	  DOR,	  months	  (range)	  	   3.4	  (1.8-‐4.9)	  	   12.3	  (4.8-‐51.3)	  	  

10-‐month	  PFS,	  %	  	   35.7	  	   70	  	  
Median	  OS,	  months	  (95%	  CI)	  	   NR	  	   NR	  	  

Single-‐agent	  ibruAnib	  at	  560	  mg/day	  in	  
pts	  with	  R/R	  FL	  is	  ongoing	  (BartleC	  
Blood	  2014),	  and	  in	  
chemoimmunotherapy	  refractory	  FL.	  	  

Higher	  doses	  associated	  with	  increased	  
response	  rates	  and	  prolonged	  PFS.	  	  
No	  increase	  of	  AEs	  or	  cumulaAve	  
toxicity.	  	  

*≥8.3	  mg/kg/day	   Fowler	  N	  et	  al,	  ASH	  2015,	  ABSTR	  2706	  



Conclusions 

  A	  personalized	   treatment	   is	  now	  feasible	  and	   it	   is	  worthy	   to	  be	   tested	   	  with	  different	  
tools	  such	  as:	  

  PET	  and	  MRD	  analysis	  allow	  a	  beCer	  assessement	  of	  the	  quality	  of	  response	  	  

  DuraAon	  of	  response	  	  

  No	  impact	  of	  prior	  Rituximab	  treatment	  

  Chemo-‐free	   regimens	   are	   available	   with	   promising	   results	   however	   require	   a	   more	  
prolonged	  treatment	  (for	  all	  life?),	  higher	  cost	  and	  may	  have	  unexpected	  toxiciAes	  

  UnAl	  now,	  no	  novel	  drugs	  or	  combinaAons	  have	  shown	  superior	  or	  non	  inferior	  clinical	  
outcome	  compared	  to	  the	  results	  of	  ASCT	  

  Transplant	  based	   treatments	   are	   affected	  by	   signficant	   toxiciAes	   and	   require	   carefully	  
and	  mulAdisciplinar	  evaluaAon.	  



Conclusions 



High tumor burden 
Outside clinical studies < 65 yrs > 65 yrs 

•  High-dose chemotherapy with ASCT prolongs PFS and OS and should be considered, 
especially in patients who experience short-lived first remissions 

•  New approaches, including lenalidomide–rituximab and additional inhibitors of the B-cell 
signalling pathway, have proved active in phase II studies, but to date their benefit has yet to 
be confirmed in randomised phase III studies. 

•  The PI3K inhibitor idelalisib has been registered in double-refractory FL 
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