
Dalla terapia standard alla 
«target therapy» del linfoma

La via verso la guarigione
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For older patients with NHL 
survival has, in general, been 
increasing at least as fast as for 
younger patients

Cancer, July 2016

The age-related disparity in survival 
has actually been decreasing



CHOP becomes the 
standard of care 
with 54% long-
term survival in 

aggressive 
lymphomas



Coiffier B et al. N Engl J Med 2002;346:235-242 Sehn, L. H. et al. J Clin Oncol; 23:5027-5033 2005

Pfreundschuh M et al. Lancet Oncology 2008;9(2):105-116 Habermann TM et al. J Clin Oncol; 24:3121-3127 2006



“Old” new drugs in DLBCL: 
BORTEZOMIB

Median Survival 10.8 mo.

Median Survival  3.4 mo. 

OS

Dunleavy et al. Blood 2009



Bortezomib 1.3 mg/m2 IV Days 1, 4 +
R-CHOP* 21 days x 6 cycles

(n = 92)

RCHOP +/- BORTEZOMIB
PYRAMID: Prospective randomized, open-label phase II study, non-GCB DLBCL

Treatment-naive, 
non-GCB DLBCL 

by Hans IHC with 
measurable disease, 

ECOG PS 0-2
(N = 183)

R-CHOP* 21 days x 6 cycles
(n = 91)

Limits:
- a probable patient selection in the 

PYRAMID trial à R-CHOP alone better 
outcomes than expected

- IHC based on Hans algorithm

Leonard JCO 2017 



“Old” new drugs in DLBCL: IBRUTINIB  

Wilson WH, et al. Nat Med. 2015;21:922-6. 

Efficacy Evaluable 
PaQents(N=22)

91 %  CR

9 %  PR

Younes A, Lancet Oncol 2014 



RCHOP +/- IBRUTINIB

DLBCL

Select by 
IHC – real 

time

Non-GCB

GCB
Ineligible

6 to 8 x R-CHOP21* + ibrutinib 560 mg daily
N=400

6 to 8 x R-CHOP21 + placebo daily 
N=400

*Option for 2 additional cycles if considered standard 
of care per local practice

R

• Newly diagnosed DLBCL of non-GCB type
• Stage  II to IV
• IPI ≥ 2; ECOG PS ≤ 2; Age >18
• Primary Endpoint = EFS
• N = 838

IHC

Primary end point
• EFS in ITT for non- GCB and ABCsubgroup

Secondary end points
• PFS, CR rate, OS, safety
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Hazard ratio (95% CI): 0.949 (0.704-1.279)
p value: 0.7311
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Younes A, JCO 2019



DLC-002 (ROBUST): Phase III Randomized Efficacy and Safety Study of Lenalidomide Plus R-
CHOP vs. Placebo Plus R-CHOP in Patients With Untreated ABC-type Diffuse Large B-cell 

Lymphoma 

o Newly diagnosed ABC DLBCL; IPI ≥ 2; ECOG PS ≤ 2; age > 18 years
o Primary endpoint = PFS; N = 560
o 90% power to detect 60% difference in PFS (control median PFS estimate = 24 months)

Sponsor: Celgene Corpora.on. Team leader: FIL and Mayo Clinic. PIs: U. Vitolo, T. Witzig. Wri.ng 
commiAee: U. Vitolo, A. Chiappella, M. Spina, T. Witzig, G. Nowakowski.

Nanostring

RCHOP +/- lenalidomide

15- ICML



• At a median follow-up of 27.1 mo (range, 0-47), THE primary endpoint of PFS was not met (medians not reached)
• ORR and CR rates were high in both arms
• Median time from diagnosis to treatment was 31 days for each arm

• Data cut-off 15Mar2019. 
Complete response (CR) was assessed by 2014 IWG criteria with CT-PET (Cheson 2014)).

PFS Rates R2-CHOP
(n = 285)

Placebo/R-CHOP
(n = 285)

1-y 77% 75%

2-y 67% 64%
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Primary Endpoint: Progression-Free Survival 
(ITT, IRAC)



FOREVER RCHOP ?

N
o 
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S 
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No PFS 
benefit



PFS 24 MONTHS: Pola-R-CHP 76,7 vs R-CHOP 70,2 %
….6,5%....



THE LIVING DRUGS



JULIET1

Median follow-up
14 months (range 0.1–26.0)

Ssa-cel in
adult R/R DLBCL or TrFL or HGBCL

ZUMA-12

Median follow-up
27.1 months (IQR 25.7–28.8)

axi-cel in
adult R/R DLBCL or PMBCL or trFL or HGBCL

TRANSCEND-0013

Median follow-up
18.8 months (95% CI 15.0–19.3)

liso-cel in
R/R DLBCL or PMBCL or Tr. Indolent L or HGBCL

83%ORR52%
95% CI 41–62%

ORR

n/N=48/93

73%ORR

n/N=84/101 n/N=186/256

95% CI 66.8–78.0%

PR

CR 40%

12%
Patients (%)

PR

CR

PaFents (%)

58%

25% PR

CR

PaFents (%)

53%

20%

Response rate

Durable response

24-month 
PFS 33%

N=115
36% Estimated

24-month PFS 42%Ongoing response 
at 24 months n/N=36/101

Cure for some paAents?

Pivotal Anti-CD19 CAR T-Cell Therapy Trials: DLBCL

Locke. Lancet Oncol. 2019;20:31. Jacobson. ASH 2020. Abstr 1187. Jaeger. ASH 2020. Abstr 1194. Abramson. Lancet. 2020;396:839.



PFS

OS

ZUMA-1[3]

ORR: 82%
CR: 64%

ORR: 70%
CR: 50%

ORR: 83%
CR: 58%

Time, mo Time, mo Time, mo

PFS

OS

US Lymphoma
CAR T Consortium[1]

7 US Academic 
Centers[2]

ZUMA-1[3]

ORR: 82%
CR: 64%

ORR: 70%
CR: 50%

ORR: 83%
CR: 58%

Time, mo Time, mo Time, mo
1. Nastoupil LJ, et al. J Clin Oncol. 2020; 2. Jacobson CA, et al. J Clin Oncol. 2020; 3. Locke FL, et al. Lancet Oncol. 2019.

CAR-T in R/R LBCL – Real-Word Studies vs ZUMA 1: outcomes



2-years OS
(95% CI)

54% (30-80)
20% (16-25)

73%
Risk reduction

Retrospective
and comparative 

analysis of 
confounder-adjusted
OS between ZUMA1 

(axi-cel) vs 
SCHOLAR-1 (SOC)

How has CAR-T therapy improved survival for patients with R/R-DLBCL

Crump et al. Blood 2017
Neelapu et al. N Eng J Med 2017

•SCHOLAR-1 

•N = 636

• ORR = 26%;  CR rate = 7%

•Median OS = 6.3 months

• ZUMA-1

•N = 108

• ORR = 83%;  CR rate = 58%

•Median OS = >18 months



Neelapu SS, et al. Abstract #739, ASH 2021.

Primary Analysis of ZUMA-12: A Phase 2 Study of Axicabtagene Ciloleucel as First-Line Therapy in 
Patients With High-Risk Large B-Cell Lymphoma



CD79b CD19

New targets 

CD20 
revised



Overview of select CD3xCD20 bsAb   

• Simultaneous binding to tumor antigen and CD3e
chain of TCR independent of peptide-MHC complex
• T cell engagement, activation and killing of tumor

cells by cytotoxic granules

• T cell proliferation (expansion) at site of activation
(blood? Lymph nodes): 4 x 1011 in the circulation

• Serial killing of tumor cells, activity at low effector-
to-target (E:T) ratio

• T cell killing independent of specificity, activation
and differentiation

Schuster SJ Hematological Oncology 2021; You G et al, Vaccines 2021, Engelberts PJ et al, EBioMedicine 2020



Tafasitamab

Zinzani PL, Minotti G. J Cancer Res Clin Oncol. 



1. Horton HM, et al. Cancer Res. 2008;68:8049–57; 2. Woyach JA, et al. Blood. 2014;124:3553–60; 3. Jurczak W, et al. Ann Oncol. 2018;29:1266–72; 
4. Witzig TE, et al. Ann Oncol. 2015;26:1667–77; 5. Czuczman MS, et al. Clin Cancer Res. 2017;23:4127–37; 6. Zinzani PL, Minotti G. J Cancer Res Clin Oncol. 
2021;148:177–90.

Tafasitamab (Fc-enhanced, anti-CD19 mAb)1–3

• ADCC #
• ADCP #
• Direct cell death
• Encouraging single-agent activity in patients with 

R/R DLBCL and iNHL

Affinity-matured
CD19 binding site

Enhanced Fc portion

CD19

Direct cytotoxicity
(CD19 binding site)1

Malignant
B cell 

MacrophageNK cell

Enhanced ADCP
(Fc portion)1

Enhanced ADCC
(Fc portion)1

LEN
NH2

N

O
NH

O

O

The L-MIND trial provided clinical evidence supporting the efficacy and synergy of the combination of tafasitamab and 
lenalidomide in which the affinity of tafasitamab for both effector and target cells is magnified by the 
immunomodulating effects of lenalidomide (such as stimulation of NK cell proliferation, as well as activation 
and enhancement of NK-mediated ADCC)6

• T-cell and NK-cell activation/expansion
• Direct cell death
• Well-studied as an antilymphoma agent, alone 

or in combination

LEN4,5

Tafasitamab & lenalidomide : rationale for a sinergistic activity 



L-MIND outcome: Overall Survival

• Survival rate at 36 months 
was 47.3% in the overall L-
MIND population

• Higher survival rates were 
observed at each timepoint 
in patients who received 1 
versus 2 or more prior lines
of treatment

.
Duell J, et al. Oral presentation at Virtual ICML 2021; Abstract 28; Duell et al Haematologica 2021



LINFOMA DI HODGKIN



a successful history

Radiotherapy (1950)



Mortality Has Fallen Over 30 Years



Survival up to Ten Years after Diagnosis



Overall Therapeutic Results

• Cured with first line therapy, >90%
• 90-95% in early stages, 80% in advanced stages

• Alive at 10 years, 80-85% of patients

• Deaths from causes other than HL
• Disease control may not mean survival



LONG TERM CONSEQUENCES/TOXICITIES

RELAPSE RISK AND ADDITIONAL TOXIC THERAPY

1) Reduction of therapy in the most favourable subset

2) New approaches for those who have a high risk of failure

The optimal treatment for HL remains controversial: 

Present Open Questions



Interim PET as a tool to distinguish good vs bad disease
PET response-adapted strategies

Prognostic Relevance of Positive iPET 

63, 67, and 76-77), while 3 patients had good PR on CTend but
later relapsed (nos. 28, 66, and 75).

SUV analyses

An overview of the SUVmax data is presented in Table 2 and Figure
4. SUVmax was significantly higher among patients who progressed
compared with patients who entered and stayed in remission. Since
20% to 25% of all patients are expected to experience short-term
treatment failure, it is reasonable to choose a cut-off point around
the 75th to 80th percentiles for prediction of PFS. The 75th
percentile SUVmax value was 3.8 g/mL and the 80th percentile
SUVmax value was 4.3 g/mL. Additional ROC curves confirmed a
cut-off point of 4 g/mL as the optimal balancing point between
sensitivity and specificity for the prediction of progression. Further-
more, the ROC tables showed 100% specificity for SUVmax more
than 5 g/mL and 100% sensitivity for SUVmax less than 3 g/mL

(data not shown). In Figure 5, we present the PFS with SUVmax

values stratified into two groups by a cut-off point of 4 g/mL
(panel A), and three groups by cut-off points of 3 g/mL and 5 g/mL
(panel B). The upper half of Table 2 shows that one patient with
SUVmax less than 4 g/mL was regarded as PET2 positive and 4
patients with SUVmax more than 4 g/mL were regarded as PET2
negative. None of those 5 patients have experienced progression.

Univariate analyses

Univariate survival analyses showed significant predictive value of
PET2, SUVmax, clinical stage, number of involved regions, extra-
nodal involvement, B symptoms, leukocyte count, and the IPS.
They failed to show a predictive value of age, sex, bulky disease,
histologic subtype, sedimentation rate, hemoglobin, and lympho-
cyte count (Table 3). PET2 and SUVmax were tested in bivariate
analyses against all of the other prognostic factors listed in Table 3.
These analyses showed that PET2 as well as SUVmax were
independent of and stronger than all the other factors, when
assessed one on one (data not shown).

Multivariate analyses

Due to the high PFS in HL, a proper multivariate analysis of PFS
including all known prognostic factors is made impossible by the
relatively low number of events. However, trivariate analyses were
possible. Apart from the PET variables, the 2 strongest predictors
from the univariate analyses, clinical stage and extranodal involve-
ment, were chosen. These analyses are displayed in Table 4,
showing very strong independent values of PET2 and SUVmax for

Figure 3. Kaplan-Meier survival curves depicting the progression-free survival
of HL patients according to FDG-PET and CT results after 2 and 4 cycles of
chemotherapy, and after completion of chemotherapy. Total number of patients,
number of patients with progression, and progression-free survival rate after 2 years
are given for all groups.

Table 2. Distributions of SUVmax

Qualitative evaluation of PET2 Outcome at latest follow-up

Negative Positive
No

progression Progression

SUVmax, g/mL, median (range) 3.00 (1.5-4.7) 6.30 (3.0-26.8) 2.95 (1.5-4.7) 5.90 (3.1-26.8)

SUVmax less than 3, no. of patients 21 0 21 0

3 ! SUVmax less than 4, no. of patients 17 1 16 2

4 ! SUVmax less than 5, no. of patients 4 1 4 1

SUVmax greater than or equal to 5, no. of patients 0 6 0 6

Figure 4. Box plots showing the distributions of SUVmax. Black bars represent the
median value, gray boxes represent the interquartile range (IQR), and whiskers
represent the range. *Extreme outliers, defined as values more than 3 ! IQR away
from the box.

56 HUTCHINGS et al BLOOD, 1 JANUARY 2006 ! VOLUME 107, NUMBER 1

For personal use only.on August 13, 2019. by guest  www.bloodjournal.orgFrom 

independent prognostic value, although age greater than 45 years
seemed borderline significant when included in the model. The results
are provided in Table 3. Identical models were fitted after removal of
stage IIA patients from the analysis. This resulted in no change in the
overall picture and only slight adjustments to the hazard ratios of
PET-2 and stage IV disease.

No significant difference was found between the prognostic ac-
curacy of the different PET modalities. Among the 187 PET-2 studies
performed with dedicated PET, eight were falsely negative and seven
were falsely positive; among the 73 PET-2 studies performed with
C-PET, two were falsely negative and none were falsely positive.

DISCUSSION

Unlike the International Prognostic Index (IPI) for aggressive B-cell
lymphoma, IPS and other prognostic models retrospectively con-
structed for advanced HL have proved of limited clinical value, and
their predictive power has been questioned.20,21 More recently, to
avoid an indiscriminate overtreatment for a substantial fraction of the
patients, a risk-adapted therapy tailored to the individual patient has
been proposed. This strategy uses the tumor chemosensitivity assess-

ment by FDG-PET early during therapy to predict the probability of
achieving disease control.

The best results obtained in terms of long-term disease control in
advanced HL have been reported by the German Hodgkin Study
Group in a large, multicenter, randomized clinical trial comparing
standard chemotherapy with ABVD-COPP with escalated BEA-
COPP: the 5-year freedom from treatment failure rates were 69%
versus 87% (P ! .001).5 However, major toxicities reported after eight
courses of escalated BEACOPP were febrile neutropenia, increased
risk of secondary leukemia and early menopause.5,6,22

It is well accepted that an interim FDG-PET scan performed very
early during treatment in advanced HL is an important prognostic
factor.9-11,14,23-26 So far, the published literature has shown that (a) the
negative predictive value for treatment outcome ranged between
100% and 97%, (b) the positive predictive value ranged between 87%
and 90%, (c) qualitative reading is superior or equal to quantitative
evaluation, and (e) the patients with a negative early FDG-PET had a
2-year PFS of 96% versus 0% to 6% for PET-positive patients. How-
ever, the clinical impact of these results, compared to standard clinical
prognostic models such as IPS, is still unknown.

The aforementioned studies of early interim FDG-PET in HL
were based on patient cohorts too small to reliably answer these
questions. Hence, we decided to gather data from the Italian and
Danish groups in a joint study, and 260 patients were enrolled. This
cohort of patients is noteworthy because (a) the patients were enrolled
in a prospective manner, (b) the treatment was standard and homo-
geneous for all the patients, (c) no treatment change was made de-
pending on the PET-2 results, and (d) the median follow-up was
longer than 2 years. It is well known that up to 90% of the treatment
failures are recorded within the first 2 years after diagnosis.27 The goal
of the joint study was to define a simple, reproducible model to
prospectively identify a small subset of advanced HL patients requir-
ing more intensive treatment and, conversely, a larger fraction of
patients for which a conventional ABVD treatment was preferable.
Stage IIA patients with adverse prognostic were included as in the
original IPS study. In the final analyses, the inclusion of stage IIA
patients did not influence the results.

In the present study, apart from PET-2, the only prognostic
factors contained in the IPS that proved to influence treatment out-
come was the presence of stage IV disease. As demonstrated in Figure
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Fig 3. Kaplan-Meier plot showing the progression-free survival according to
International Prognostic Score (IPS) group and positron emission tomography
results after two cycles of ABVD (doxorubicin, bleomycin, vinblastine, and
dacarbazine).

Table 2. Multivariate Analysis of Progression-Free Survival.

Variable P HR
95% CI for

HR

Step 1
PET after 2 cycles ! .0001 35.8 17.3 to 74.0
IPS (continuous variable) .445 1.08 0.88 to 1.32

Step 2
PET after 2 cycles ! .0001 38.3 18.9 to 77.5

NOTE. Variables in the equation at step 1 are PET after two cycles and IPS
(continuous variable).
Abbreviations: HR, hazard ratio; IPS, International Prognostic Score; PET,

positron emission tomography.

Table 3. Multivariate Analysis of Progression-Free Survival

Last Step P HR
95% CI for

HR

Equation a!

PET after 2 cycles ! .0001 43.0 20.2 to 91.3
Age " 45 years .046 0.49 0.25 to 0.99
Stage IV disease ! .001 2.52 1.35 to 4.68

Equation b†
PET after 2 cycles ! .0001 35.3 17.3 to 72.1
Stage IV disease .026 1.93 1.08 to 3.43

Abbreviations: HR, hazard ratio; IPS, International Prognostic Score; PET,
positron emission tomography.

!PET after two cycles, the individual factors of the IPS (with or without the
presence of B-symptoms, extranodal disease, and bulky disease).
†PET after two cycles, WBC count, lymphocyte count, stage IV disease (with

or without extranodal disease and bulky disease).

Gallamini et al
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Advanced Stage:PET-driven studies

• HD0801 (FIL) Zinzani PL et al, JCO 2016

• HD0607 (GITIL/FIL) Gallamini A, JCO 2018

• RATHL (UK) Johnson P et al, NEJM 2016

• S0816 (SWOG) Stephens D. et al, ASH 2018

• HD18 (GHSG) Borchmann P et al, Lancet 2017

• AHL2011 (Lysa) Casasnovas et al, Lancet Oncol 2019
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Johnson P et al, NEJM 2016

DEIN

RATHL Study

Primary outcome: 3-yrs PFS between randomized groups (non inferiority comparison)



RATHL Study: outcome

DE

IN

median follow-up of 41 months

3-yrs PFS

ABVD 85.7% (95% CI 82.1 to 88.6) 
AVD 84.4% (95% CI, 80.7 to 87.5) 

3-yrs OS

ABVD 97.2% (95% CI, 95.1 to 98.4) 
AVD 97.6% (95% CI, 95.6 to 98.7)

• nonrandomized comparison did not show a significant difference in outcomes between 
regimens

• toxic effects were broadly similar, except for higher rates of thrombocytopenia and febrile 
neutropenia with escalated BEACOPP 

Johnson P et al, NEJM 2016

AVD: lower incidence of pulmonary toxic effects 



Connors JM et al, NEJM 2018

• A+AVD (brentuximab vedotin 1.2 mg/kg, doxorubicin 25 mg/m2, vinblastine 6 mg/m2, dacarbazine 375 mg/m2)
• ABVD

IV on Days 1 and 15 of each 28-day cycle for up to 6 cycles

Primary endpoint: modified PFS per IRC
Defined as first of: progression, death from any cause, PET6 with Deauville score 3-5 after 
frontline tx and subsequent anticancer tx

Secondary endpoints: response, OS, PET negativity per IRC, safety

ECHELON-1



ECHELON-1: Primary Endpoint
Median follow-up: 37.1 mos

2-yrs modified PFS:

• A+AVD 83,1% (95%CI 79.9-85.9)

• ABVD 76.0% (95%CI 72.4-79.2)





Conclusions

ü In less than 10 years the treatment landscape of Non Hodgkin and Hodgkin
lymphoma has drama;cally changed

üNew treatment targets have emerged

üWe are progressively moving towards a chemo –free approach

üDespite a rapidly increasing of knowledge on the results of the new 
approaches, we have to minimize therapies in order to avoid side effects

ü These will probably represent the object of both clinical and transla;onal
research in the next future


