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Immunotherapy: Definition and Goals

• It is a form of biological therapy that uses certain parts of the immune 
system to fight diseases, such as cancer, autoimmune disorders, 
degenerative diseases, and other pathological conditions.

• It includes a wide variety of treatments that:
- boost the immune system in a general way

- train immune system to attack cancer cells specifically
- use man-made (transfected, engineered, etc) immune components

• Promise: to treat cancer without serious side effects of chemotherapy, 
radiotherapy and surgery and with an effect longer than those of other
biologics (cure?) 



Immunotherapy: 1, 100, 1.000



Monoclonal Antibodies



• CD19 is broadly and homogeneously expressed across different B-cell malignancies 

• CD19 enhances tumor cell survival and proliferation via B-cell receptor (BCR) survival signaling

• CD19 expression is thought to be preserved during treatment of B-cell malignancies

è Therefore, CD19 may be an ideal target antigen in B-cell 

malignancies

CD19
BCR

CD19: from marker to target

CLL, chronic lymphocytic leukemia

Olejniczak et al., 2006; Fujimoto et al., 1998; Fujimoto et al., 2000; Carter et al. 1991; Poe et al. 2012;
Kamburova et al. 2013; Hiraga et al., 2009; Lapalombella et al. 2011, Bojarczuk et al. 2014, Maude et al. 2014.



Fc-enhanced, anti-CD19 mAb Lenalidomide+

Tafasitamab (MOR208) & Lenalidomide (L-MIND)



ADC: Brenduximab Vedotin

58 relapsed or refractory ALCL

• ORR  86%
• CR     53%
• median DoR 13 mos 

102 post-auto transplant HL

• ORR 75%
• CR    34%

• 7 mos (20 mos in CRs)



Brentuximab vedotin 1.8 mg/kg IV 
outpatient every 3 wks

For up to 16 cycles (approx. 12 mos)
+ 

Best Supportive Care
(n = 165)

Placebo 
+ 

Best Supportive Care
For up to 16 cycles (approx. 12 mos)

(n = 164) 

Moskowitz CH, et al. Lancet Oncol 2014

Key eligibility:
§ Pts with HL and a CR, PR, or SD to salvage 

therapy prior to ASCT
Refractory to frontline therapy
Relapse <12 months
Relapse ≥12 months after frontline therapy 
with extranodal disease

(N = 329)

Brentuximab in cHL at Risk of Progression After ASCT 

AETHERA



Waiting EHA/ASCO 
to know OS benefit 
….

ECHELON-1



Brentuximab Vedotin as 1L for CD30+ Peripheral T-Cell Lymphomas

Horwitz S, et al. Ann Oncol 2022

ECHELON-2



Polatuzumab Vedotin: an anti-CD79b ADC for RR-DLBCL

Sehn L, JCO 2020, Blood Adv 2021



Polatuzumab Vedotin: an anti-CD79b ADC as 1L for DLBCL

Tilly H, et al. NEJM 2021



Triggering T lymphocytes against tumor cells

CTL Tumor

CTLs identify and eliminate cancer cells.

CTLs are activated when TCRs bind tumor Ags.

Perforins

Granzymes

Fas ligand engagement 

Tumor cells evasion:

Impaired Ag presentation (genetic alterations)

Blockade TCR

Loss of costimulatory signals

Immunosuppressive factors: TGF-β, IL-10, PGE2

Bispecific T-cell Engager

Chimeric Antigen Receptors (CAR-T)

Immune Checkpoint Blockade



1. Sun LL, et al. Sci Transl Med 2015;7:287ra70; 2. Dieckmann NM, et al. J Cell Science 2016;129:2:2881–6
3. Bacac M, et al. Clin Cancer Res 2018;24:4785–97

Adapted from Aldoss I, et al. Leukemia 2017;31:777–87

Mode of action of anti-CD20/CD3 bispecific antibodies

Tumour 
cell

CD20

6. T cell–mediated
tumour killing

2. T cells undergo proliferation 
and expansion at the tumour site

3. T-cell activation occurs via downstream 
signalling events leading to the secretion of 

cytotoxic granules

Cytotoxic
T cell

5. Apoptosis

4. Potent lysis of 
tumour cells

Bispecific

CD3ε

Anti-CD20

Anti-CD3

1. Local secretion of chemokines 
leading to the recruitment of 

T cells from the periphery

Anti-CD20/CD3 bispecifics redirect 
endogenous non-specific T cells to 

engage and eliminate malignant
B cells in NHL1–3



Anti-CD20 / anti-CD3 Bispecific Antibodies



PD-1/PD-L: Role in T-Cell Activation

What is PD-1?
• Member of CD28 family involved in T-cell regulation
• Expressed by activated T-cells, memory T-cells, and regulatory T-cells
• Down regulates T-cell activity upon binding to PD-L1/L2
• Tumor PD-L1 expression may correlate with negative prognosisà potential 

mechanism of  tumor self defense

Hamanishi et al. PNAS. 2007
Sznol et al. J Clin Oncol 2010
Nurieva et al. Immunol Rev 2011



Anti-PD-1/PD-L1 for Hodgkin and Non-Hodgkin Lymphomas

Pts ASCT Anti-
CD30

Median
f-up

CRR ORR 6-mo 
PFS

Nivolumab 23 78% 78% 5,7 mo. 17% 87% 86%

Ansell SM, et al. NEJM 2015 

Nivolumab & Pembrolizumab are indicated in adults with R/R cHL after ASCT and Bv.

Combination with Bv is safe and active, even in elderly and unfit patients with newly diagnosed cHL.

Promising results in mediastinal large B-cell lymphoma. 

Being explored in aggressive extranodal lymphomas with increased PD-1/PD-L1 expression (PCNSL & 
testicular DLBCL).

Initial favorale results in Extranodal NK/T-cell lymphoma. 



Chimeric Antigen Receptor (CAR) T-cell Therapy
Advantages
Recognition is HLA-independent
Targeting of proteins, sugars, lipids
No need of repetitive administrations
Multiple, direct effector mechanisms
Optimal biodistribution
Platform for implementation of safety & efficacy 
factors

Zhang et al, Oncoimmunology 2016
Klebanoff, C. A. et al. Nat. Rev. Clin. Oncol 2014



CAR T-cell Therapy for RR-DLBCL

Pivotal trial Histotypes Bridgi
ng

Infused Median
turnround

Median
follow-up

ORR CRR CRS 
g≥3

Neurotox
g≥3

TRM

ZUMA-1 
(n= 111)

DLBCL - HGT
PMLBCL

No 91% 17 days 9 months 82% 54% 13% 28% 3%

JULIET 
(n=167)

DLBCL Yes 
(89%)

60% NR 40 months 53% 45% 26% 13% 0%

TRANSCEND
(n=344)

DLBCL - HGT
HGBCL - FL g3B
PMLBCL - MCL

Yes 
(59%)

78% NR 19 months 66% 53% 2% 10% 1%

Neelapu SS, et al. NEJM 2017; Schuster SJ, et al. Lancet Oncol 2021: Abramson JS, et al. Lancet 2020



Efficacy of CAR T-cell Therapy in RR-DLBCL

Neelapu SS, et al. NEJM 2017; Schuster SJ, et al. Lancet Oncol 2021: Abramson JS, et al. Lancet 2020
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CAR T-cells vs. ASCT at First Relapse

Locke FL, et al. NEJM 2022

ZUMA-7 BELINDA

Bishop MR, et al. NEJM 2022 



Current treatment algorithm for RR-DLBCL
First relapse

• R-chemo
• Pola-BR
• Tafa-Len
• Clinical trial

ASCT ineligible 
(elderly, unfit, refractory)

ASCT eligible
(younger, fit)

ASCT borderline
(comorbidities)

Respond to salvage →
ASCT

Do not respond 
to salvage • Immunochemotherapy (dose 

reduced/tolerable regimens)

Salvage to transplant

Post transplant
relapse

CART eligible CART ineligible
(rapid pace disease)

1. Kuhnl A, et al. EHA 2020; Oral 243; 
2. POLIVY SmPC; 
3. YESCARTA SmPC; 4. KYMRIAH SmPC;  

Do not receive CART / 
Post CART relapse

• Pola-BR
• Palliation (steroids, chemotherapy)
• Tafa-Lena (if still CD19+)
• Bispecific antibodies 
• Clinical trial
Treatment may lead to eventual allo-SCT

Bridge to CART → CART infusion

Bridging options: 
• Pola+(B)R
• (R)-platinum-based therapy
• Lenalidomide
• Ibrutinib
• Radiotherapy



CAR T-cell Therapy for RR-Mantle Cell Lymphoma

Adults (≥18 years of age) with RR-MCL (<5 lines) with either cyclin D1 
overexpression or t(11;14). 
Previous therapy must have included anthracycline- or bendamustine-
containing chemo, an anti-CD20 MAb, and BTKi (every line).

G≥3 CRS: 15%

G≥3 Neurotox: 31%

TRM: 3%

median follow-up of 12.3 months

ZUMA-2



CAR T-cell Therapy for RR-Follicular Lymphoma

≥18 yo; FL (grade 1, 2 or 3A)
(1) refractory to or early relapse ≥2 systemic therapy (anti-CD20 & alkylating agent); 
(2) relapsed during/within 6 mo anti-CD20 maintenance (≥2 systemic lines) 
(3) relapsed after autologous HSCT.

Median no. of previous therapies (range) 4 (2–13)
POD24: 61 (63%)

ELARA



ELARA Trial

G≥3 CRS: 0%

G≥3 Neurotox: 0%

TRM: 0%



Take Home Messages

§ Passive and active immunotherapies play a central role in the treatment of lymphomas

§ The best candidates and therapeutic sequences will be investigated

§ Will it be more effective than chemotherapy as upfront treatment?

§ Effective combinations with or without chemotherapy will be developed

§ The very very very hard scenario of comparative trials

§ Several experimental alternatives (allo-CART, bispecific IgM, anti-CD47, CIK cells)

§ Dynamic acknowledge process


