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Novel approaches of treatment in Richter’s syndrome



Treatment algorithm for RS patients

ü RS represents the greatest unmet
clinical need in the CLL field

ü Current therapeutic approaches are 
limited and do not significantly reduce 
disease progression

ü No drug or combination is currently
approved for RS

Condoluci and Rossi, Front Oncol 2022



What novel agent combinations can be used? 

Ryan CE and Davids MS, Am Soc Clin Oncol Educational Book 2023

ü Pre-clinical models are needed to determine the best combination
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Patient-derived xenografts can be used to study mechanisms and therapies 

Vaisitti T. et al., Cancer Research 2018

ü Grow reproducibly

ü Are genetically related to 
the primary

ü Have a stable mutational 
landscape
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Chromosomal abnormalities Relevant genes
Deletion 6p22-p25

Gain 8q22-qter
Trisomy 12
Gain 15q11

Deletion 16p13.3
Deletion 20q13.13

Chromosomal abnormalities Relevant genes
Deletion 1p34-p36

Deletion 1q21.3
Gain 1q23.1-q25.1

Deletion 1q25.1 TNFSF18, TNFSF14
Gain 1q25.1-q31.1

Deletion 1q31.2
Gain 1q31.2-q31.3

Deletion 1q31.3
Gain 1q32.1

Deletion 1q32.2
Deletion 1q42-qter

Deletion 3p21
Gain 7q21-q22

Deletion 7q22-qter
Deletion 9p22-pter

Biallelic deletion 9p21 CDKN2A
Deletion 11q22 ATM

Deletion 11p11.2
Deletion 13q14
Gain 16q22-qter

Deletion 17p TP53
Gain 19p13.12

Chromosomal abnormalities Relevant genes
Deletion 2p25.3-p16.3

Amplification 2p16.3-p16.1
Deletion 2p16.1

Amplification 2p16.1-p14 REL, XPO1
Gain 6p25.3-p23

Deletion 6p23-p21.32
Gain 10 p15.3-q26.3

Gain 11p15.5-q25
Deletion 13q14.11

Deletion 13q14.2-q14.3 MIRN15A-MIRN16-1
Deletion 17p13.3-p11.2 TP53

Gain 18q21.2-q23 MALT1, TNFRSF11A

Chromosomal abnormalities Relevant genes
Deletion 3p25.3-p14.2
Deletion 4p16.3-q35.2

Deletion 8p23.3-q21.13
Deletion 8q21.13-q21.3
Deletion 8q23.2-q23.3

Deletion 8q24.12-q24.13
Amplification 8q24.13

Deletion 8q24.13-q24.21
Amplification 8q24.21 MYC

Deletion 8q24.21-q24.22
Deletion 9p11.q34.3

Deletion 11q23.3-q25
Deletion 12p13.33-q24.33
Deletion 13q12.3-q14.11
Deletion 13q14.3-q31.3
Deletion 13q33.1-q33.3

Deletion 14q11.2-q32.33
Deletion 15q11.1-q26.3
Deltion 17p13.3-p11.2 TP53

RS-PDXs are genetically different, but related to their primary tumor

RS1316 RS9737 IP867/17

RS1050

Vaisitti T. et al., Blood 2021



RS-PDX are good models to test tumor-targeting experimental therapies

ü Antibody-drug conjugates

ü Novel tumor-targenting agents

ü Novel combinations

Iannello, Curr Treat Options in Oncology, 2022



Antibody-drug conjugates

MMAE: monomethyl aurostatin toxin E

Anti-ROR1-ADC
(zilovertamab velotin)

Vaisitti, Blood 2021
2023 ASCO annual meeting



Anti-CD37-ADC

Vaisitti, Blood 2022

Antibody-drug conjugates
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Targeting the apoptotic process

ü RS show limited responses to bcl2 inhibitors

ü RS show a different profile of expression of pro- and anti- apoptotic molecules compared to 
CLL

ü RS cells show decreased apoptotic priming compared to CLL cells 

Unpublished, in collaboration with 
I. Ferrarini and C. Laudanna

80% 20%
Iannello A, et al. Blood 2021



ü Inhibition of PI3K signaling results in GSK3β activation, leading to ubiquitination
and subsequent degradation of Mcl-1, making RS cells more sensitive to Bcl-2 
inhibition by Ven.

Iannello A, et al. Blood 2021

Rationale for combining drugs that target multiple anti-apoptotic molecules

Active BCR signaling
No Mcl-1 
degradation

Blocked BCR 
signaling
Mcl-1 degradation

ü BCR signaling prevents Mcl-1 ubiquitination



ü In vivo combination of Duv and Ven significantly blocks tumor growth in sub-
cutaneous RS-PDX models that express BCL2

Iannello A, et al. Blood 2021

Effects of PI3Ki and BCL2i
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Alternative strategies for inducing apoptosis

17 Brandimarte et al, in preparation



ü Combination of CDK9i with bcl2 inhibitors is effective, if both targets are expressed

Alternative strategies for inducing apoptosis

Brandimarte et al, in preparation



Pre-treatment patient profiling is essential



Alternative targets may come from “omic” studies
ü RS cells show activation of different metabolic pathways compared to CLL cells

Vaisitti T , in preparation

Nadeu F, Nat Med, 2022



Among metabolic targets we focused on NAMPT
üNAMPT is the NAD biosynthetic enzyme with the highest expression in CLL

üNAMPT expression is regulated by BCR signaling

üNAMPT regulates NAD levels and therefore activity of NAD-dependent enzymes

üNovel NAMPT inhibitors are available for study



u Engagement of the BCR triggers an 
intracellular signaling having AKT as
a downstream mediator

u BCR signaling upregulates NAMPT 
with consequent increased NAD+

u NAD+ is a cofactor for Sirtuins

u SIRT1/2 deacetylate AKT further
promoting its activation

The combination of drugs
inhibiting PI3K with molecules
blocking NAMPT activity should
synergize in preventing AKT 
phosphorylation reinforcing a 
positive feedback loop

Evidence of positive feedback loop involving BCR NAMPT and SIRTUINS

Messana, GV, submitted



ü Treatment with PI3Ki and NAMPTi significantly decreases tumor growth

Effects of combination of BCR inhibitors and NAMPT inhibitors

Messana, GV, submitted



Conclusions

ü RS is an unmet clinical need in CLL management, due to the lack of successfull
therapies and the difficulties to collect primary samples

üOMIC studies and mouse models are helping in understanding disease
development, hierarchy of genetic lesions

ü RS-PDXs may represent ‘’avatar’’ models for pre-clinical investigation before 
going back to patients’ bedside

ü Successful therapeutic approaches will likely come from the combination of 
multiple drugs
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