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FL is a heterogeneous disease
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Prolonged survival in the absence of
disease-recurrence in advanced-stage
follicular lymphoma following
chemo-immunotherapy: 13-year update

of the prospective, multicenter randomized
GITMO-IIL trial

Riccardo Bruna,** Fabio Benedetti,” Carola Boccomini,* Caterina Patti,*
Anna Maria Barbui,® Alessandro Pulsoni,® Maurizio Musso,” Anna Marina Liberati,®
Guido Gini,® Claudia Castellino,* Fausto Rossini,** Fabio Ciceri,*
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Sustained Progression-Free Survival Benefit of

Rituximab Maintenance in Patients With
Follicular Lymphoma: Long-Term Results of the
PRIMA Study
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TR R ST pet S uenete bt |l Early Relapse of Follicular Lymphoma After Rituximab Plus

malignancies: from benchside to clinical practicg Cyclophosphamide, Doxorubicin, Vincristine, and
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Prednisone Defines Patients at High Risk for Death: An
VOLUME 33 - NUMBER 23 - AucusT 10 2015 Apalysis From the National LymphoCare Study

Carla Casulo, Michelle Byrtek, Keith L. Dawson, Xiaolei Zhou, Charles M. Farber, Christopher R. Flowers,
JOURNAL OF CLINICAL ONCOLOGY John D. Hainsworth, Matthew ]J. Maurer, James R. Cerhan, Brian K. Link, Andrew D. Zelenetz,
and Jonathan W. Friedberg
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Fig 3. (A) Overall survival (OS) from a risk-defining event after diagnosis in patients who received rituximab with cyclophosphamide, doxorubicin, vincristine, and

prednisone (R-CHOP) chemotherapy in the National LymphoCare Study group. Patients with early progression of disease (POD) had poor survival. Two-year OS was

| 68% (95% CI, 58.2% to 76.3%). Five-year OS was 50% (95% CI, 39.4% to 59.2%). OS in the reference group was 97% (95% CI, 94.6% to 98.1%) at 2 years and
90% (95% Cl 86.2% to 92.4%) at 5 years. (B) Patients in the validation set who received R-CHOP with early POD also had inferior OS.
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Follicular lymphoma in 2021

Excellent outcome of advFL with available therapies (10-yrs OS 82%)
70-80% of patients have manageable FL

. Consider the less toxic approach
. Avoid late events

. Some pt are cured (old, low risk)

20-30% have high risk disease
. Early identification (How?)
. Consider experimental tx
. Reduce the rate of high risk patients

. Overcome bad features of high risk patients

Risk adapted strategy seems appropriate
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Outcome prediction in FL
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fgr b el;gchsi T algpra ce Predicting early progression in follicular lymphoma

malignancies:

Qin Liu', Anjali Silva'?, Robert Kridel'**

Ann Lymphoma 2021 | http://dx doi.org/10.21037/a0l-20-46
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Figure 1 Number of follicular lymphoma patients experiencing POD24 in risk categories defined by the FLIPI, the m7-FLIPI, the
POD24-PI, the PRIMA-PI or the FLEX scores. As the reported studies had varying sample sizes, the numbers shown here were normalized
to represent numbers of patients out of 100. For each study, only the results from the training cohorts are shown. In Jurinovic et 4.,
POD?24 was defined as progression or relapse within 24 months of first-line treatment (15). Bachy ez al. reported EFS24, defined as event-
free survival within 24 months of diagnosis (26). Mir et al. defined POD24 as progression or disease-related death within 24 months of

randomization (29).
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Baseline Metabolic Tumor Volume Predicts Outcome in
High—Tumor-Burden Follicular Lymphoma: A Pooled
Analysis of Three Multicenter Studies

Michel Meignan, Anne Ségoléne Cottereau, Annibale Versari, Loic Chartier, Jehan Dupuis, Sami Boussetta,
Ilaria Grassi, René-Olivier Casasnovas, Corinne Haioun, Hervé Tilly, Vittoria Tarantino, Julien Dubreuil,
Massimo Federico, Gilles Salles, Stefano Luminari, and Judith Trotman
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CLINICAL TRIALS AND OBSERVATIONS

Baseline SUVmax did not predict histological
transformation in follicular lymphoma in the phase 3
GALLIUM study

Farheen Mir,' Sally F. Barrington,? Helen Brown? Tina Nielsen,* Deniz Sahin,* Michel Meignan,® and Judith Trotman®

@ blood® 9 APRIL 2020 | VOLUME 135, NUMBER 15
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Intratumoral T cells have a differential impact on FDG-PET parameters
in follicular lymphoma

Karthik Nath,' Soi-Cheng Law,' Muhammed B. Sabdia,' Jay Gunawardana,' Lilia M. de Long," David Sester,2 Mohamed Shanavas,’

Hennes Tsang,' Joshua W. D. Tobin," Sarah-Jane Halliday, Annette Hernandez,® Donna Cross,® Robert J. Bird,® Sanjiv Jain,* D
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Biomarkers impacting survival or transformation in follicular lymphoma (FL).

Poor prognosis
or early transformation

IR1, “Resting” T cells and FDC
CD3 IF and content, CD4 IF and
content, CD8 content, FOXP3 Tregs

IF and content, PD1 content
IR2, “Activated” T cells and FDC

Macrophages IF and content
“pctivated” FDC CD3 content, CD4 F and content, CD8
content, CD57 content, FOXP3 Tregs F and
Reduced MVD content, PD1 F and content

Macrophage content, “Immature” FDC
Mast cell content, increased MVD,

PU.1, CCNB1, BCL6, CD10 VEGF, FGF, Endostatin, TNF
Non-t{14:18), +8, +der(18)

MCL1, BCLXL, BCL2/BAK or BAX,
SOCS3, YY1, TP53, TP15and TP16
P38MAPK, MUM1

-6q, +7, +X, +21, +12, +12q13-14, del6q25-q27,
del1p36, del6q21-q24.3, del9p21, -17p

Good prognosis aUPD 1p36 and 16p

or diminished
risk of transformation

MYC translocations

Relander T et al. JCO 2010;28:2902-2913

JOURNAL OF CLINICAL ONCOLOGY
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Biomarkers impacting survival or transformation in follicular lymphoma (FL).

IR1, “Resting” T cells and FD

CD3 IF and content, CD4 IF and
content, CD8 content, FOXP3 Tregs
IF and content, PD1 content
Macrophages IF and content
“Activated” FP~

Raoh? e‘a

aUPD 1p36 and 16p

MYC translocations

Host Immunity
SNPs: FcR3a, IL8, IL2, IL12B, ILIRN

Treatment Regimen

Relander T et al. JCO 2010;28:2902-2913
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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
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d ibed in FL
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Randy D Gascoyne*, David M Weinstock*, Ofiver Weigert*
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Gain or ¢cnLOH of 2p is correlated with 2-
year progression; CDKN2A/B deletion with
worse PFS; CREBBP and TP53 deletions
predict worse OS
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Genomic alterations important for the prognosis in
patients with follicular lymphoma treated in SWOG
study S0016

Xiaoyu Qu," Hongli Li,? Rita M. Braziel,* Verena Passerini,%* Lisa M. Rimsza,® Eric D. Hsi,” John P. Leonard,® Sonali M. Smith,? Robert Kridel,'®
Oliver Press," Oliver Weigert,** Michael LeBlanc,? Jonathan W. Friedberg,'’ and Min Fang'
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A study using whole-genome
lymphoma samples found that the clonal
underlying early progression was limited, at least when
compared to clonal changes underlying transformation

sequencing of paired
evolution

Histological Transformation and Progression
in Follicular Lymphoma: A Clonal Evolution
Study

Robert Kridel'“**, Fong Chun Chan"?, Anja Mottok'?, Merrill Boyle', Pedro Farinha',
King Tan', Barbara Meissner', Ali Bashashati®, Andrew McPherson*, Andrew Roth®*,
Karey Shumansky*, Damian Yap*, Susana Ben-Neriah', Jamie Rosner®, Maia A. Smith®*,

early progression
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Thomas Tousseyn®®, Ahmet Dogan'®'", Joseph M. Connors', David W. Scott’,
Christian Steidl', Marco A. Marra®, Randy D. Gascoyne'®, Sohrab P. Shah®**
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Genetics of Follicular Lymphoma Transformation

Laura Pasqualucci,’->%* Hossein Khiabanian,* Marco Fangazio,' MansiVasishtha,’ Monica Messina,! Antony B. Holmes,’
Peter Ouillette,5 Vladimir Trifonov,* Davide Rossi,® Fabrizio Tabbo,” Maurilio Ponzoni,® Amy Chadburn,®
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Figure 3. Recurrently Mutated Genes in tFL
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malignancies: from benchside to clinical practice

Can histologic transformation of follicular lymphoma be predicted and
prevented?

Robert Kridel, Laurie H. Sehn and Randy D. Gascoyne
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This observation may suggest that the determinants of early progression are potentially present in
the diagnostic tissue specimen, whereas transformation to aggressive histology may be much more

difficult to predict

Follicular lymphoma Transformed lymphoma Predictability
Predicting transformation remains a challenge, with no robust A a%ﬂf“g::d .
biomarker currently available in routine clinical practice. Indeed, alterations that ’

several genetic alterations, gene signatures, or immunohisto-
chemical markers have been reported in the literature to be associated
with transformation, but have not been sufficiently validated to warrant
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Single-cell analysis can define distinct evolution of tumor

sites in follicular lymphoma
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Clinicogenetic risk model: m7-FLIPI

Integration of gene mutations in risk prognostication for
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Gene mutations

- Mutation status of seven genes

(EZHZ2, ARID1A, MEF2B, EP300, FOXO1, CREBBP, CARD11)

+

- Follicular Lymphoma International Prognostic Index (FLIPI)

+

- Eastern Cooperative Oncology Group (ECOG) performance status
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Integration of gene mutations in risk prognostication for .
patients receiving first-line immunochemotherapy for the m7-FLIPI was found to have the highest
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EVALUATION OF CLINICOGENETIC RISK
MODELS FOR OUTCOME OF FOLLICULAR
LYMPHOMA PATIENTS IN THE

PRIMA TRIAL
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Conclusions: We confirmed in a large cohort, using a clinically vali-
dated assay, the applicability of composite scores m7-FLIPI and
POD24-Pl. Nevertheless, these scores showed some limitations, and

need further evaluation to better discriminate risk group categories
identified with FLIPI-1 or -2 in larger cohorts and in patients treated
with other approaches.
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Whereas the m7-FLIPI  predicted
outcome in patients treated with
rituximab-based regimens, it was not
prognostic for patients treated with
obinutuzumab. Furthermore, it was
prognostic in patients who were treated
with CHOP/CVP, but not in patients
receiving bendamustine

m7-FLIPI appeared to be driven
mainly by EZH2 mutation status
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Given the emerging signal that outcome correlations are tightly related to the specific treatments
received, it is not surprising that these and other immune signatures have not been universally validated.
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A gene-expression profiling score for prediction of outcome
in patients with follicular ymphoma: a retrospective training
and validation analysis in three international cohorts
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PRIMA TRIAL

Conclusion: Using the largest study evaluating molecular prognostic
biomarkers in FL patients, we developed a robust 23-gene expres-

sion-based predictor of PFS, applicable to routinely available FFPE

biopsies from FL patients at diagnosis. In patients treated initially with

rituximab-chemotherapy, this model identifies patients with a high risk
of early progression.
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using an adapted gene expression predictor, Silva et al. validated the prognostic relevance of a modified
“23” gene predictor in 137 patients treated with R-CVP, with or without maintenance
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FOXP1 expression is a prognostic biomarker in follicular
lymphoma treated with rituximab and chemotherapy
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TO THE EDITOR:

Treatment dependence of prognostic gene expression
signatures in de novo follicular lymphoma
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2" edition
Unmet challenfges in high risk hematological
malignancies: from benchside to clinical practice
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Progression of Disease Within 24 Months in

Follicular Lymphoma Is Associated With Reduced
Intratumoral Immune Infiltration
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2" edition
Unmet challenfges in high risk hematological
malignancies:

rom benchside to clinical practice

Outcome prediction in FL
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Positron Emission Tomography—Computed Tomography
(PET-CT) After Induction Therapy Is Highly Predictive of
Patient Outcome in Follicular Lymphoma: Analysis of
PET-CT in a Subset of PRIMA Trial Participants

Judith Trotman, Marion Fournier, Thierry Lamy, Jokn Francis Seymour, Anne Sonet, Andrea Janikova,
Ofer Shpilberg, Emmanuel Gyan, Hervé Tilly, Jane Estell, Cecily Forsyth, Didier Decaudin, Bettina Fabiani,
Jean Gabarre, Bruno Salles, Eric Van Den Neste, Danielle Canioni, Etienne Garin, Michael Fulham,
Thierry Vander Borght, and Gilles Salles

PRIMA TRIAL
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Time Since Registration (months) Time Since Registration (months)
No. of Patients Events Censored Median Survival (95% Cl) No. of Patients Events Censored Median Survival (95% Cl)
PET negative 90 28(31%) 62 (69%) NA (51.75 to NA) PET negative 90 3(3%) 87(97%) NA (NA to NA)
PET positive 32 21(66%) 11 (34%) 20.45 (12.29 to 35.09) PET positive 32 7(22%) 25 (78%) NA (50.69 to NA)
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Prognostic value of end-of-induction PET response after
first-line immunochemotherapy for follicular lymphoma

(GALLIUM): secondary analysis of a randomised, phase 3 trial

JudithTrotman, Sally F Barrington, David Belada, Michel Meignan, Robert MacEwan, Carolyn Owen, Vddav Ptdcnik, Andrds Rosta,
Guinter RFingerie-Rowson, Jiawen Zhu, Tina Nielsen, Deniz Sahin, Wolfgang Hiddemann, Robert E Marcus, Andrew Davies, for the PET

investigators from the GALLIUM study

GALLIUM TRIAL
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No completeresponse 60 (0) 39(5) 32(9) 31(9) 26 (10) 20(16) 9(22) 4(27) 1(29) 0(29) 0(29)
Turin, September 13-14, 2021

Starhotels Majestic

Lancet Oncol 2018



In vitro purging of Bone Marrow Grafts:

the MDR- value in Follicular Lymphoma
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Figure 3. Actuarial Probability of Disease-free Survival after Au-
tologous Bone Marrow Transplantation in 114 Patients with
B-Cell Non-Hodgkin's Lymphoma.

“Negative” denotes the patients in whom PCR did not detect re-
sidual lymphoma cells after purging, and “positive” the patients in

whom PCR did detect residual disease.

Gribben et a@g/ J Med, 1991




2013 122: 3759-3766
Prepublished online October 1, 2013;
doi:10.1182/blood-2013-06-507319

blO()d M8: Predictive value for PFS

Persistence of minimal residual disease in bone marrow predicts

outcome in follicular lymphomas treated with a rituximab-intensive -
' ymenomes fesed i e et Median follow-up of 34 months

program

Marco Ladetto, Chiara Lobetti-Bodoni, Barbara Mantoan, Manuela Ceccarelli, Carola Boccomini,
Elisa Genuardi, Annalisa Chiappella, Luca Baldini, Giuseppe Rossi, Alessandro Pulsoni, Francesco ‘

Di Raimondo, Luigi Rigacci, Antonello Pinto, Sara Galimberti, Alessia Bari, Delia Rota-Scalabrini,
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MRD response in relapsed/refractory FL after obinutuzumab plus
bendamustine or bendamustine alone in the GADOLIN trial

GADOLIN TRIAL

Christiane Pott' - Laurie H. Sehn? - David Belada® - John Gribben* - Eva Hoster® - Brad Kahl® - Britta Kehden' -
Emmanuelle Nicolas-Virelizier” - Nathalie Spielewoy® - Guenter Fingerle-Rowson® - Chris Harbron® - Kirsten Mundt® «
Elisabeth Wassner-Fritsch® - Bruce D. Cheson'®
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613 Minimal Residual Disease in Patients with Follicular Lymphoma Treated with
Obinutuzumab or Rituximab As First-Line Induction Immunochemotherapy and
Maintenance in the Phase 3 GALLIUM Study

GALLIUM TRIAL

Mantle Cell, Follicular, and Other Indolent B-Cell Lymphoma—Clinical Studies

Program: Oral and Poster Abstracts

Type: Oral

Session: 623. Mantle Cell, Follicular, and Other Indolent B-Cell Lymphoma—Clinical Studies: Chemoimmunotherapy
in Follicular Lymphoma

Monday, December 5, 2016: 7:00 AM
Room 6DE (San Diego Convention Center)
Christiane Pott'", Eva Hoster, PhD?", Britta Kehden'", Michael Unterhalt, Ph.D.%", Michael Herold®, Richard H van der

Jagt?, Ann Janssens, MD*", Michael Kneba®, Jiri Mayer, MD’, Chris Pocock, PhD FRCPath FRCP®, Nathalie Danesi,
PhD?", Giinter Fingerle-Rowson®, Chris Harbron®", Kirsten Mundt'%", Robert E Marcus''" and Wolfgang Hiddemann?
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E 0.6 Table 1. MRD status by treatment arm at EOl in PB and/or BM
_g R-chemo G-chemo
.8 MRD status at EOl in PB and/or BM, n (%) (n=345) (n=351)
a 047 HR, 0.35; 95% ClI, 0.22, 0.56; p<0.0001 MRD positive 52(15.1) 28(8.0)
MRD negative 293 (84.9) 323(32.0)
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— MRD Positive, n=69
0 Y T T 1 Table 2. MRD status by treatment arm at Ml in PB
0 12 24 36 48 R-chemo G-chemo
. . MRD status at Ml in PB, n (%) (n=342) (n=348)
Time since EOI (mo)
Pts atrisk, n MRD positive 38 (11.1) 20(5.7)
— 562 535 503 408 287 170 72 9 MRD negative 304 (88.9) 328 (94.3)
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P-value 0.013




PET response and Minimal Residual Disease impact on
Progression-Free Survival in Patients with Follicular Lymphoma

(N=41)
Figure 4.
PFS according to piPET and MRD (2 subgroups)
1.00+
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234 Congress of EHA, 14-17 June 2018, Stockholm, Sweden Abstr PF436
Metabolic (PET) and MRD response confer reduced risk of progression or death

in patients treated within the phase Ill GALLIUM study

Christiane Pott," Andrew Davies,? Wolfgang Hiddemann,® Eva Hoster,? Robert Marcus,* Christian Schmidt,® Chris Harbron,® Kirsten Mundt,® Tina Nielsen,? Judith Trotman’

223rd Congress i EHA
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MRD: minimal residual disease assessed by PCR for t(14;18) on bone marrow and peripheral blood sample (central lab) o
CMR: Complete Metabolic Response defined as c Deauville score 1-3 (central review) Luminari et al. ICML16th 2021
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PFS by metabolic and molecular response at
the end of induction therapy
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MRD: minimal residual disease assessed by PCR for t(14;18) on bone marrow and peripheral blood sample (central lab)
CMR: Complete Metabolic Response defined as c Deauville score 1-3 (central review)
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PFS: Non CMR by Arm (N=65) www.filinf.it
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ITT: RIT + Rituximab maintenance

ITT: Standard Rituximab maintenance
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28/34 actually treated with RIT in arm B Luminari et al. ICML16th 2021




Biology of high-risk follicular lymphoma in 2021:
CONCLUSIONS

. Lack of effective tools to identify high-risk patients (20-30%)
. POD24 is a validated predictors of poor OS
. The deepness of response at the end of treatment (MRD/PET) is predictive of poor PFS and OS

. Many promising biomarkers at baseline have been described, both based on mutations, GEP,
microenviroment .... but none has been validated for clinical use in FL, so far

. Most of these biomarkers are tightly dependent on specific treatment schedules (R-CHOP vs BR

vs novel drugs...???)
. Pre-emptive and treatment tailoring strategies are currently under evaluation in clinical trials

. A risk-adapted strategy seems appropriate but a deeper biological knowledge of the tumor is
needed to identify and validate predictive biomarkers for successful clinical use
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