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Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naïve CLL

4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation
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NCI 1996
guidelines

Lymphocytes > 
5.0x109/L

CLL

MBL Not included

IWCLL 2008 
& 2018

guidelines

Monoclonal B lymphocytes: > 5.0x109/L *

Monoclonal B lymphocytes: < 5.0x109/L  

*Clonal B lymphocytes must have the typical CLL phenotype (CD19+ CD20+ CD23+ CD5+ sIg low)

CLL vs. Monoclonal B cell lymphocytosis (MBL)



Definition and classification

Clinical presentation

CLL
L = leukemia

SLL
L = lymphoma

liquid solid

Molecular features
del13q, +12, del11q, 

TP53, NOTCH1, SF3B1,
BIRC3, XPO1, IGHV M/UM

Nosology CLL / SLL

Conceptual frame

WHO 4th ed, 2017
• Although CLL and SLL are the same 

disease, the term SLL is used for cases 
with a circulating CLL cell count < 5x109/L 
and documented nodal, splenic or other 
extramedullary involvement

• SLL is diagnosed in 10-20% of cases, and 
as many as 20% evolve into frank CLL

• Of 22 SLL citations, 19 are as CLL/SLL

ICD-O code: 9823/3

WHO-HAEM5: same as WHO 4th edition

ICC: same as WHO 4th edition

Classification



CLL: Homogeneous phenotype but heterogeneous clinical course
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Pathogenesis of CLL reveals therapeutic predictors and targets

Initiation

Microenvironment
Interactions

Trasforming 
Lesion

Secondary 
Lesion

Predisposition Promotion/Accumulation
Del13q (BCL2)
+12
MYD88

Polygenic
IRF4, IRF8
Other

BCR TLR
CD38 VLA-4 
NOTCH CXCR4

TP53
SF3B1
ATM 
BIRC3
NOTCH1
MYC
ATM
XPO1Gaidano et al, Hematology 2017; Mouhssine and Gaidano, Cancers 2023; Moia and Gaidano, Semin Hematol 2024



AKT = protein kinase B; BCL-10 = B-cell lymphoma/leukemia 10; BCR = B-cell receptor; BLNK = B-cell linker protein; BTK = Bruton tyrosine kinase; CARD11 = caspase recruitment domain-containing protein 11;
CIN85 = Cbl-interacting protein of 85 kDa; CBM = CARD11–BCL-10–MALT1; CD = cluster of differentiation; DAG = diacylglycerol; IgH = immunoglobulin heavy chain; IgL = immunoglobulin light chain; IKK = inhibitor
of NF-κB kinase; MALT1 = mucosa-associated lymphoid tissue lymphoma translocation protein 1; MAPK = mitogen-activated protein kinase; mTOR = mammalian target of rapamycin; NF-kB = nuclear factor kappa-
light chain enhancer of activated B cells; NFAT = nuclear factor of activated T cells; PI3K = phosphoinositide 3-kinase; PIP = phosphatidylinositol; PKC = protein kinase C; PLC = phospholipase C; SFK = SRC-family
kinase; SYK = spleen tyrosine kinase.

• Adapted from Young RM et al. Nat Rev Drug Discov. 2013;12(3)229-43
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Role of BTK in the BCR signaling pathway

BTK inhibitors



Mutations of the XPO-1 nuclear exporter confer different chromatin accessibility and a 
trascriptome profile featuring cytokine and BCR signaling

• By ATAC-seq, chromatin regions that were more accessible in XPO1 mutant CLL were enriched of binding sites for 
transcription factors regulated by pathways emanating from the B-cell receptor (BCR), including NF-κB signalling, p38-
JNK and RAS-RAF-MEK-ERK

• XPO1 mutant CLL, consistent with the chromatin accessibility changes, were enriched with transcriptomic features 
associated with BCR and cytokine signalling

Moia et al., Br J Haematol 2023



Predictive 
biomarkers • Treatment 

tailoring

Pathway 
inhibitors

• Chemo-free 
treatment

Clinical relevance of CLL translational molecular biology



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naïve CLL

4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation



Asymptomatic CLL

Watch and wait

Hallek et al. Blood. 2018

• Explain in detail to the patient

• Clarify with the General Practioner



Early stage CLL prognostic scores

Variable HR 95% C.I. p value
WBC > 32,000/µL 2.96 1.98-4.30 <0.001
Unmutated IGHV 2.67 1.75-4.07 <0.001
Del 17p 1.97 1.06-3.67 0.032
Tris 12 1.76 1.11-2.78 0.016
Del 11q 2.31 1.36-3.39 0.002
XPO1 mutations 4.08 1.55-10.71 0.004

Rai 0 prognostic model2

N=395 patients 

1Condoluci et al., Blood. 2020; 2Cohen et al., Haematologica. 2020; Moia et al. 2023

Variable HR 95% C.I. p value
Unmutated IGHV 3.85 2.44-6.06 <0.0001
Palpable lymph nodes 2.49 1.57-3.97 <0.001
Lymphocyte >15,000/µL 1.98 1.23-3.20 0.005
XPO1 mutations 2.74 1.11-6.74 0.028

IPS-E1

N=295 patients 



When to treat? 
Revised iwCLL guidelines: The concept of active disease

Active disease should be clearly documented to initiate therapy. 
At least one of the following criteria should be met:
• Evidence of progressive marrow failure

• Massive (i.e., ≥ 6 cm below the left costal margin) or progressive or symptomatic 
splenomegaly

• Massive nodes (i.e., ≥ 10 cm in longest diameter) or progressive or symptomatic 
lymphadenopathy

• Progressive lymphocytosis with an increase of ≥ 50% over a 2-month period, or 
lymphocyte doubling time (LDT) of less than 6 months

• Autoimmune complications including anemia or thrombocytopenia poorly responsive to 
corticosteroids

• Symptomatic or functional extranodal involvement (e.g., skin, kidney, lung, spine)

• Disease-related symptoms
Hallek et al., Blood. 2018; 131(25):2745-2760



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naïve CLL

4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation



Fludarabine vs Clb1

F vs FC2,3

(GCLLSG CLL4, UK CLL4)

FCR vs FC4,5

(1L CLL8; R/R REACH)
Ven mono9

OClb vs RClb6

(CLL11)
FCR vs BR10

(CLL10)

I vs Clb (1L RESONATE-2);7

I vs Ofa (R/R RESONATE)8

VenR vs BR11

(MURANO)

VenO vs OClb
(CLL14)12

Acala ± O vs OClb (ELEVATE TN);16

Acala vs IdR/BR (ASCEND)17

20202000

I + R vs FCR
(ECOG 1912)15

Evolution of CLL Treatment – Key Treatment Milestones 

1. Rai KR, et al. N Engl J Med 2000; 343:1750–1757; 2. Eichhorst BF, et al. Blood 2006; 114:3382–3391;
3. Catovsky D, et al. Lancet 2007; 370:230–239; 4. Hallek M, et al. Lancet 2010; 376:1164–1174; 5. Robak T, et al. J Clin Oncol 2010; 8:1756–1765;

6. Goede V, et al. N Engl J Med 2014; 370:1101–1110; 7. Burger JA, et al. N Engl J Med 2015; 373:2425–2437; 8. Byrd JC, et al. N Engl J Med 2014; 372:213–223;
9. Roberts AW, et al. N Engl J Med 2016; 374:311–322; 10. Eichhorst B, et al. Lancet Oncol 2016; 17:928–942; 11. Seymour JF, et al. N Engl J Med 2018; 378:1107–1120;

12. Fischer K, et al. N Engl J Med 2019; 380:2225–2236; 13. Woyach JA, et al. N Engl J Med 2018; 379:2517–2528 (incl. suppl.); 14. Moreno C, et al. Lancet Oncol 2019; 20:43–56;
15. Shanafelt TD, et al. N Engl J Med 2019; 381:432–443; 16. Sharman JP, et al. Lancet 2020; 379:1278–1291; 17. Ghia P, et al. J Clin Oncol 2020; 38:2849–2861; 18. Tam CS, et al. Lancet Oncol 2022; 23:1031-1043. .

I + O vs OClb
(iLLUMINATE)14

I ± R vs BR
(ALLIANCE)13

1990 2010

Goals of 
therapy Alleviating symptoms Improving survival Reducing toxicity, while improving outcomes in more patients

Zanu vs BR (SEQUOIA)18

CLL13 
CLL14

CAPTIVATE 
GLOW
FLAIR

ELEVATE R/R 
ALPINE



Predictive biomarkers

Treatment tailoring

Prognostic biomarkers

Patient counseling

Frequency of follow-up

Test for predictive biomarkers before staring CLL treatment

• TP53 status
• IGHV mutation status

*to be considered only in case of no access to pathway inhibitors



Biomarkers in CLL in the era of pathway inhibitors according to guidelines

Progression of 
early stage CLL

Treatment 
choice

Refractoriness
mutations

Treatment 
monitoring

IGHV

XPO1

TP53

IGHV

MRD

CK

BTK

BCL2

NOTCH1

Hallek et al. Blood 2018; 131 (25): 2745–2760 

General 
practice

Clinical 
trial

FISH for 
del(13q), del(11q), 
del(17p), add(12) 

Always Always

TP53 mutations Always Always

IG genes Always Always
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Caspase 9
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Cell cycle arrest

Dohner et al, New Engl J Med 2000 ; Zenz et al J Clin Oncol 2010; Rossi et al Blood 2011; 
Zainuddin et al, Leuk Res 2011; Rossi et al Blood 2014; Maher et al, Int J Mol Sci 2023

New ERIC guidelines: Malcikova et al, Leukemia 2024; 38:1455-1468
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				TP53 M/del17p13		del17p13		TP53 M		WT

		MBL		1		0		0		62

		Early stage CLL		7		3		3		255

		CLL requiring treatment		14		2		14		288

		F-refactory CLL		25		7		12		55
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				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







IGHV mutated (M) vs unmutated (U) CLL

Ag

Ag

T-cell dependent 
affinity maturation

T-cell independent
immune response
(no somatic hypermutation)

M-CLL

MBL

U-CLLMBL

Gaidano et al, J Clin Invest 2012; Moia and Gaidano, Semin Hematol 2024



Stilgenbauer et al. Blood 2014; Hallek et al., ASH. 2009; Rossi et al., Blood. 2015; Moia et al. Hematol Oncol 2023

CLL8 clinical trial RWE cohort
Median follow up 15.8 y 

TP53 disrupted patients and IGHV unmutated cases 
do not benefit from chemoimmunotherapy



http://www.ericll.org/
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Ibrutinib
Acalabrutinib
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Continuous treatment 
until progression

Fixed duration 
(12-15 mo)

BTKi single agent

Ibrutinib √

Acalabrutinib √

Zanubrutinib √

Venetoclax + Obinutuzumab √

Ibrutinib + Venetoclax √

1L treatment

Continuous 
treatment

Fixed duration

Therapeutic options in treatment-naïve CLL



Ibrutinib single agent in previously untreated CLL (RESONATE-2): 8 y update

Barr et al, Blood Adv. 2022



Barr et al, Blood Adv. 2022; Ahn et al., NEJM. 2020

Ibrutinib allows to obtain prolong survival rates 
also in high risk TP53 disrupted CLL

Resonate-2 Phase 2 trial dedicated to 
TP53 disrupted cases 



0–1 years (n=135)

1–2 years (n=123)

2–3 years (n=111)

3–4 years (n=100)

4–5 years (n=89)
5–6 years (n=79)
6–7 years (n=70)

Patients, %
0 20 40 60 80

Major hemorrhage

Atrial fibrillation

Hypertension

AEs of clinical interest

Ghia P, et al. EHA2021, Abstract: EP636

0 20

Diarrhea  
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Long term safety

Safety remained acceptable with no new adverse events



Kinome selectivity of BTKi
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ELEVATE-TN 6 y update: Investigator-Assessed PFS
• Median PFS was NR for A+O and A vs. 27.8 months for O+Clb.

• Estimated 72 months PFS rates were 78% for A+O, 62% for A monotherapy, and 17% for O+Clb.

30

aHazard ratio based on stratified Cox proportional-hazard model.
A = acalabrutinib; CI = confidence interval; Clb = chlorambucil; HR = hazard ratio; NR = not reached; O = Obinutuzumab; PFS = progression free survival; PFS 2 = time to second disease 
progression or death; vs = versus.
Sharman JP et al. Oral Presentation Presented at: ASH; December 9-12, 2023; San Diego.
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ELEVATE-TN 6y follow-up: efficacy of Acalabrutinib in in TP53 disrupted patients

aHazard ratio based on unstratified Cox proportional-hazards model.
A = acalabrutinib; CI = confidence interval; Clb = chlorambucil; HR = hazard ratio; NR = not reached; O = Obinutuzumab; PFS = progression free survival; TP53 = tumour protein p53; vs = versus.
Sharman JP et al. Oral Presentation Presented at: ASH; December 9-12, 2023; San Diego.
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Zanubrutinib activity in TP53 disrupted patients

ALPINE TRIALARM C SEQUOIA TRIAL

Tam et al., Lancet Oncol. 2022; Brown et al., NEJM 2023

In the ARM C of the SEQUOIA trial the 24 months of 
TP53 disrupted patients was 88.9%

In the ALPINE trial zanubrutinib was more effective 
compared to ibrutinib in TP53 disrupted patients 



Venetoclax-Obinutuzumab (fixed duration) is superior
to Clb-Obinutuzumab in previously untreated CLL (CLL14 trial)

Al-Sawaf et al., J Clin Oncol. 2021



Clinical impact of TP53 in the CLL14 trial

Ven-Obi mitigates, but does not abolish, the negative prognostic impact of TP53 disruption

Al-Sawaf et al., EHA 2021 S146



Ibrutinib and Venetoclax Work Synergistically Through Distinct and Complementary 
Modes of Action

BCL-2, B cell lymphoma 2; BTKi, Bruton tyrosine kinase inhibitor; CLL, chronic lymphocytic leukemia; EU, European Union; OS, overall survival; SLL, small lymphocytic lymphoma; 
uMRD, undetectable minimal residual disease. 1Lu P et al. Blood Cancer J. 2021;11:39. 2Deng J et al. Leukemia. 2017;31:2075-2084. 3Herman ES et al. Clin Cancer Res.
2015;21:4642-4651. 4Burger JA et al. Leukemia. 2020;34:787-798. 5Shanafelt T et al. N Engl J Med. 2019;381:432-443. 6Venclexta [package insert]. South San Francisco, CA: 
Genentech USA Inc; 2021.
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Presented by George Follows at the 65th ASH Annual Meeting and Exposition; December 9-12, 2023; San Diego, CA, USA

GLOW: Phase 3 GLOW Study (NCT03462719) Evaluating Fixed-
Duration Ibr+Ven in Previously Untreated CLL

• Baseline characteristics (presented previously) were generally balanced between arms and reflective of an elderly 
and/or comorbid population1

• IGHV status at baseline:
– Ibr+Ven arm: mIGHV 30.2%, uIGHV 63.2%
– Clb+O arm: mIGHV 33.3%, uIGHV 54.3%

aAll p values are nominal. buMRD in PB by NGS via Clonoseq assay.
C, cycle (28 days); CIRS, Cumulative Illness Rating Scale score; CrCl, creatinine clearance; CRR, complete response rate; D, day; ECOG PS, Eastern Cooperative Oncology Group performance status; IRC, independent 
review committee; NGS, next-generation sequencing; ORR, overall response rate; PB, peripheral blood; 
1. Niemann CU, et al. Lancet Oncol. 2023;24:1423-1433.

mIGHV, mutated IGHV; uIGHV, unmutated IGHV.
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Eligibility criteria
• Previously untreated 

CLL 

• ≥ 65 years of age or 
< 65 years with CIRS > 6 
or CrCl < 70 mL/min

• No del17p or known 
TP53 mutation

• ECOG PS 0-2

Randomized
1:1

Ibrutinib 420 mg daily for a 3-cycle lead-in 
followed by 

ibrutinib + venetoclax for 12 cycles
(venetoclax ramp-up 20-400 mg over 5 weeks beginning C4)

N = 106

Chlorambucil
0.5 mg/kg on D1 and D15 for 6 cycles

+
Obinutuzumab

1000 mg on D1-2, D8, and D15 of C1, and D1 of C2-6
N = 105

N = 211

Stratified by IGHV 
mutational status 
and presence of 

del11q

• Primary end point: 
IRC-assessed PFS

• Key secondary end 
points: uMRD rates, CRR, 
ORR, OS, TTNT

• Current analysisa,b:
investigator-assessed 
PFS, uMRD, OS, TTNT,
and safety (second 
primary malignancies)



CI, confidence interval; Clb+O, chlorambucil plus obinutuzumab; CLL, chronic lymphocytic leukaemia; HR, hazard ratio; I+V, ibrutinib plus venetoclax; PFS, progression-free survival;  TTNT, time to next 
treatment.
1. Moreno C, et al. ASH 2023 oral presentation #634.

GLOW: PFS in patients treated with I+V vs. Clb+O 
(median follow-up: 57 months)1

GLOW: TTNT for patients treated with I+V vs. Clb+O 
(median follow-up: 57 months)1

• PFS was superior with I+V vs. Clb+O in previously untreated 
patients with CLL who are ≥ 65 years or 
have comorbidities

• 54-month PFS rates were 66.5% for I+V and 19.5% for Clb+O

• I+V prolonged TTNT and reduced the risk of requiring second-line 
therapy by 82% versus Clb+O (HR 0.185 [95% CI, 0.096–0.355]; p < 
0.0001)

Phase 3 GLOW trial



CAPTIVATE FD Cohort: 
Overall Median PFS Was Not Reached With Up To 5 Years Of Follow-Up

• With median time on study of 56 months (range, 1–61), 54-month PFS and OS rates were 70% (95% CI, 62–77) 
and 97% (95% CI, 93–99), respectively

− PFS promising across most high-risk features; numerically lower in those with del(17p)/mutated TP53

All treated patients

del(11q)a
Unmutated IGHVa

159 158157156155154153 152 151150149148145144 143 142141140139136135134133132 131130129128126124123122121120119117116115 114113112111110108106104103102101 10099989695918566585150484341383735332827262524232221201918171615141312111065321
11 109 8 7 654321 0
40 39 383736 35 34 333231 30 29 282625 2422201614131210987654 3 21
31 302928 27 26 25 242221 20 19 181716151097654321 0
27 26 25242321 2019 18171615 14 131211 109 865432 1 0

40 39 39 39 39 35 34 30 29 24 1
11 11 11 11 11 8 8 7 7 7 0

159 153 152 144 143 132 130 115 113 99 11
Patients at risk Time, Months

PF
S,

 %
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100

All treated patients

del(11q)a
Unmutated IGHVa

Complex karyotypeb

del(17p)/mutated TP53

del(17p)/mutated TP53 27 26 26 21 21 19 19 14 14 9 0
Complex karyotypeb 31 31 31 28 27 26 25 20 20 18 0

CRi, complete response with incomplete bone marrow recovery; ORR, overall response rate; PFS, progression-free survival.
aExcluding patients with del(17p)/mutated TP53 or complex karyotype. bDefined as ≥3 abnormalities by conventional CpG-stimulated cytogenetics.
1Barr PM et al. J Clin Oncol. 2023;41(suppl 16). Abstract 7535. 

54-Month PFS 
Rate, % (95% CI)

All treated patients (n=159)
Unmutated IGHV (n=40)a

del(11q) (n=11)a

Complex karyotype (n=31)b

del(17p)/mutated TP53 (n=27)

70 (62–77)
68 (50–80)
64 (30–85)
60 (41–75)
45 (25–64)

• Best response rates remain: CR/CRi, 58%; ORR, 96%1

− In patients who achieved CR/CRi (n=92), median duration of CR/CRi was not reached
Ghia et al., ASH 2023, #633



ESMO guidelines for first-line treatment

39
Eichhorst et al., Ann Oncol. 2024.



Any role left for chemo-immunotherapy in CLL?

Affordability

Availability

Access

No role left for chemo-immunotherapy

Forced role left for chemo-immunotherapy
(possibly limited to TP53 wt cases)



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naïve CLL

4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation



Phase 3 RESONATE trial: final analysis 



ELEVATE-RR: acalabrutinib is non inferior to ibrutinib in terms of PFS

Byrd et al., JCO 2021



ELEVATE-RR: lower rates of cardiac event with acalabrutinib vs ibrutinib

Byrd et al., JCO 2021

Atrial fibrillation

Hypertension

Acalabrutinib showed a better safety profile compared to 
ibrutinib especially in terms of cardiovascular toxicities



Dynamics of target interaction 
of reversible vs. covalent inhibitors
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[D] + [T]         [DT]

[D] + [T]         [DT]



Pirtobrutinib is highly active in heavily pre-treated CLL patients

Mato et al., NEJM 2023



MURANO: 4 years FU with updated PFS and OS



Seymour et al., Blood. 2022

MURANO trial: prognostic biomarkers

Venetoclax-rituximab smoothed but not completely overcome the prognostic 
impact of IGHV mutational status and of TP53 disruptions



ESMO guidelines for R/R treatment

49
Eichhorst et al., Ann Oncol. 2024.



Learning Objectives

1. Understand the relevance of biology and biomarkers in the management of CLL

2. Manage asymptomatic CLL

3. Navigate among the treatment options currently available for treatment-naïve CLL

4. Manage treatment of relapsed/refractory CLL

5. Define a diagnostic and therapeutic approach for Richter transformation



Richter transformation in the GCLLSG trials
2975 patients with CLL enrolled in phase 2 and phase 3 trials of the GCLLSG

Median observation time was 53 months

2.1% at 3y

8.2% at 
12y

Time to Richter transformation
from first-line CLL treatment Survival from diagnosis 

in patients with and without Richter Survival after Richter diagnosis

Median OS: 166.8 months

Median OS: 71.0 months

Median OS: 9.4 months

Al-Sawaf et al Leukemia 2020



Clinical suspicion of RS

• Bulky

• Extranodal 

• B symptoms

• HIGH LDH

PET

PET tailored biopsyManage as a CLL

CLL 
or 

“accelerated” CLL
DLBCL Second cancer

Clonal 

relationship

Clonally related RS Clonally 
unrelated RS

Manage as a de novo 
DLBCL 

(i.e. R-CHOP)

Clinical trial or R-CHOP 
or OFAR or

R-Hyper-CVAD

Adopt a biopsy policy

Allo SCT

Donor

Auto SCT
Clinical trial
Follow-up

- +

+ -

+ -

molecular
diagnostic

node

Clinical algorithm for managing Richter transformation

Mouhssine and Gasidano, Cancers 2022
Rossi, Spina, Gaidano, Blood 2018
Rossi and Gaidano, Semin Oncol 2016



Clonal relationship represents the most important prognostic/predictive factor
in Richter transformation 

DLBCL Richter 
Transformation

De novo/clonally 
unrelated (~20%)

Clonally related or 
unknown status (~80%)

Manage as DLBCL

Clinical trial
or

Intensified regimen 
and allo-SCT

NCCN Guidelines Version 2.2023, Histologic Transformation (Richter's) and Progression; 
Rossi et al., Blood. 2011; Parikh et al., Blood. 2014; Abrisqueta et al., Blood. 2017

Open issues on clonal relashionship in Richter syndrome
• Hurdles to collect tissue biopsy
• IGHV analysis not performed in all centers
• Hurdles in the evaluation of IGHV sequences especially in cases with 

concomitant presence of CLL and RS cells
• Need to confirm the prognostic role of clonal relashionship in large datasets 
• Need to define the best treatment regimen for each molecular group



No MYC targeted 
medicines 

Slow development 
of NOTCH targeting 

medicines 

Reasons for treatment failure in clonally related Richter transformation

Difficult development of 
TP53 restoring drugs

Rapidly progressive kinetics
Chemorefractoriness

Mouhssine and Gaidano, Cancers, 2022



Patient frailty

Late recognition

Biology of the tumor

Lack of dedicated treatments

BMPB

LN

Richter 
syndrome

Reasons for treatment failure in Richter transformation

• No standard of care
• R-CHOP frequently used, followed by allo/auto HSCT in eligible patients
• Need for developing chemo-free strategies for Richter transformation



Molecular vulnerabilities of Richter transformation

Mouhssine and Gaidano, Cancers, 2022



Anti PD-1 in combination with target agents

48 pts Median previous CLL Tx: 3
Previuos untreated RT: 79%
Clonally related: 54%
Unknown: 46%

57 pts
ORR ITT: 47.5%

9 discontinued before C2
 (induction)

ORR. 58.3%

Al Sawaf O et al., 2023

28 pts Median previous CLL Tx: 1
Previuos untreated RT: 100%
Clonally related: 83.3%
Unknown: 16%

ORR ITT: 68.3%

Venetoclax, atezolizumab and obinutuzumab 
combination in DLBCL-RT: the phase 2 MOLTO trial

DOR

PFS OS

Tedeschi et al., 2024



Conclusions

• BCR signaling pathway and BCL2-mediated inhibition of apoptosis represent the mainstay of CLL
pathogenesis and provide actionable therapeutic targets

• Biomarkers are relevant in 1L treatment choice also in the era of pathway inhibitors

• Chemoimmunotherapy has no longer a role in CLL treatment if pathway inhibitors are accessible

• Continuous therapy with BTKi overcomes the adverse prognostic impact of disrupted TP53

• Multiple chemo-free options are available for 1L treatment according to molecular predictors,
fitness, age and patient preferences

• Treatment sequencing of R/R patients highly depends on 1L therapy

• Richter transformation should be appropriately suspected and diagnosed, also considering the
new therapeutic developments



Discussion points

• How to manage CLL if pathway inhibitors are not fully accessible

• How to balance patient preferences with guideline recommendations for choosing treatment

• How to manage cardiac effects of BTKi

• What is the most appropriate treatment sequencing in TP53 wild type patients

• How to raise a clinical suspicion and provide appropriate management of Richter transformation
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Early intervention in Binet A CLL does not improve patients outcome 

Dighiero et al., NEJM. 1998; Hoechstetter et al., Leukemia. 2017; Herling et al., Leukemia. 2020.  

Early intervention can postpone events of disease progression and the need of therapy, especially in 
high-risk Binet A CLL patients, but, despite this effect, there is no OS benefit



CLL12 trial: ibrutinib vs placebo in treatment-naïve, high-risk, early-stage CLL

Langerbeins et al., Blood. 2022

Ibrutinib is effective in patients with high-risk, early-stage CLL, but the results do not justify changing the current 
standard of “watch and wait”, keeping in mind the relevant cardiovascular toxicity associated with ibrutinib



Evaluation of patients with CLL before treatment

Hallek et al., Blood. 2018

Clincal practice Trial
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