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CLL: unprecedented responses using novel targeted therapies

OS estimates in patients treated with ibrutinib are 
SIMILAR to age-matched patients in the general 

US population

Ghia et al., Poster presented at the American Society of Hematology (ASH) 64th Annual Meeting & Exposition; December 10-13, 2022;l

OS estimates are comparable between the pooled 
Ibr+Ven–treated patients and the age-matched 

general European population

IBRUTINIB IBRUTINIB + VENETOCLAX



Ghia, ASH 2024

Conclusions: 

• This pooled analysis showed that overall survival rates for patients with CLL treated with ibrutinib+venetoclax in the first-line
setting were comparable to an age-matched general European population

• Comparable overall survival rates versus the respective age-matched general European population were observed for
subpopulation of patients aged ≥ 65 years and < 65 years

• Overall survival rates were also similar to the age-matched general European population, regardless of IGHV mutation status

Initiating First-Line Fixed-Duration Ibrutinib and  Venetoclax in Patients With Chronic Lymphocytic Leukemia Improves 
Overall Survival Outcomes to Rates Approximating an Age-Matched General European Population



60-month OS estimates 85.8% 24-month OS estimates are 93.6%

WITHOUT del(17p) WITH del(17p)

CLL: unprecedented responses using novel zanubrutinib
in high-risk patients

SEQUOIA: 5-year follow up



• With a median study follow-up of 61.2 months, zanubrutinib has been shown to offer a sustained PFS benefit vs BR in treatment-naive patients with 

CLL/SLL, with a 71% reduction in risk of progression or death

• PFS benefit was consistent irrespective of IGHV status. Similarly, in prior reports, data from cohort 2 from SEQUOIA in patients with del(17p)/TP53 

mutation showed an estimated 42-month rate of 79.4%, which was similar to PFS rates in those without this high-risk feature. This suggests that 

treatment with zanubrutinib may overcome negative prognostic factors such as IGHV and del(17p)/TP53.

• High CR/CRi rates in the zanubrutinib arm, 20.7% (95% CI: 15.8, 26.4), that increased over the course of the study are the highest reported with BTK 

inhibitor monotherapy

• Zanubrutinib was well tolerated over this extended treatment period, with low rates of atrial fibrillation/flutter, infections, and AEs that limit daily living 

activities such as GI toxicities

• The cumulative incidence of hypertension and atrial fibrillation/flutter remain low and are comparable to the background incidence in this patient 

population, which was observed in the BR arm

• The results of this extended follow-up in the SEQUOIA study support the use of Zanubrutinib as a standard first-line treatment option for patients 

regardless of disease risk status

SEQUOIA: 5-year follow up
Conclusions:



• aHazard ratio was based on unstratified Cox-Proportional-Hazards 
model.

• A = acalabrutinib; CI = confidence interval; Clb = chlorambucil; HR = 
hazard ratio; NR = not reached; O = obinutuzumab; OS = overall survival; vs = 

versus.

• Sharman JP et al. Oral Presentation Presented at: ASH; December 9-12, 
2023; San Diego.
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5-year OS rates were 82.1% vs 62.2% (PP<0.0001) Ven-R 
vs BR

7-year OS rates (95% CI) were
69.6%  with VenR and 51.0% with B (HR 0.53).

Median time to next treatment with VenR was 63.0 months vs 
24.0 months with BR (HR 0.30)

37.1% of VenR-treated pts have not received subsequent 
anti-CLL

Substudy (progressive disease (PD) received VenR n=34), 25 pts received 
VenR re-treatment: 
ORR was high (72%) and uMRD was still attainable in this high-risk 
population.

S201 FINAL 7-YEAR FOLLOW UP AND RETREATMENT SUBSTUDY ANALYSIS 
OF MURANO: VENETOCLAXRITUXIMAB (VENR)-TREATED PATIENTS WITH 

RELAPSED/REFRACTORY CHRONIC LYMPHOCYTIC LEUKEMIA (R/R CLL) 
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BRUINCLL-321:RandomizedPhaseIIITrialofPirtobrutinib versusIdelalisib
plusRituximab(IdelaR)orBendamustineplus Rituximab(BR)inBTKInhibitor
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Background

 Covalent Bruton Tyrosine Kinase inhibitors (cBTKi) are a mainstay of first- and
second-line therapy in CLL/SLL

 Patients experience poor outcomes after progression on a cBTKi, with relatively 
short time to subsequent treatment failure or death1

 The post-cBTKi treatment setting represents an increasing need in clinical practice, 
as cBTKi use grows in first- and second-line

 There are no existing randomized, prospective data describing the efficacy and
safety of available or investigational therapies in the post-cBTKi setting

 BRUIN CLL-321 is the first prospective, randomized Phase 3 study conducted 
exclusively in a cBTKi-pretreated CLL/SLL population



Overall Survival

aAmongpatientswhoseevent was INV PD andthus hadthe opportunityto crossover.Abbreviations:AFT,adjustedfor treatment;BR, bendamustine+ rituximab;CI, confidence interval; HR, hazard ratio; IdelaR, idelalisib + rituximab; IPCW, inverse-probability-of-
censoring weighting;mo, months;NE, notestimable; NR, not reached;OS, overall survival.

Overall survival follow-up limited and confounded by high rate of post-progression crossover
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Serafin et al. Br J Haematol 2025; 00:1-10

CLL: a chronic disease with long-term complications

Age at diagnosis 
Mean age ~70 years

Older patients with
frailties
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Emergent challenges : 

1. risk of infections 

2. cardiovascular complications 

3. secondary malignancies 

Consequence of improved outcomes and long-term CLL 

survivors in T.A. era
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DISEASE-INDUCED IMMUNE DYSREGULATION

SECONDARY HYPOGAMMAGLOBULINEMIA 
(60-80%)

IMPAIRED CELL-MEDIATED IMMUNITY DUE TO T-CELL DYSFUNCTION



DISEASE-INDUCED IMMUNE DYSREGULATION

SECONDARY HYPOGAMMAGLOBULINEMIA

IMPAIRED CELL-MEDIATED IMMUNITY DUE TO T-CELL DYSFUNCTION

IMMUNIZZATION WITH VACCINE

IMMUNOGLOBULIN REPLACEMENT

PROPHYLACTIC ANTIMICROBIALS AGENT



The Role of Vaccination
Despite impaired responses, the benefits of vaccinations outweigh the risks.

Vaccinated CLL patients for COVID-19 showed lower hospitalization rates and improved overall survival. 

ECIL Strong Recommendations (Class 1, inactivated vaccines):
Annual influenza 
Pneumococcal 
Herpes zoster 
COVID-19
Varicella herpes zoster

Temporary BTKi 
interruption may enhance 
vaccine antibody responses.

Francis ER, Vu J, Perez CO, Sun C. Semin Hematol. 2024 Apr;61(2):131-138.









Patients with hematological malignancies are vulnerable to 

cardiovascular complications due to the type and stage

A disease-specific approach to risk stratification for 

hematological cancer therapy-related cardiotoxicity aligns 

with the principles of precision medicine.

(EHA); the European Society for Therapeutic Radiology and

Oncology (ESTRO); and the International Cardio-Oncology 

Society (IC-OS) developed by the task force on cardio-oncology 

of the European Society of Cardiology.



Pevalence of AF is substantial, estimated at 2.3% in individuals 

older than 40 years and 5.9% in those older than 65 years in the 

general population

A large cohort of patients with CLL (n 2,444, median age 65

years) seen within 12 months of diagnosis at Mayo Clinic in

Rochester, Minnesota, the prevalence of AF was approximately

6%.

Among patients who did not have AF at the time of CLL 

diagnosis, the risk of incident AF over time was approximately 

1% per year.



Phase 3 Trials Comparing Ibrutinib to Acalabrutinib and Zanubrutinib:

• Both acalabrutinib and zanubrutinib showed a 2- to 4-fold reduction in AF risk compared to 

ibrutinib.

• Acalabrutinib associated with significantly lower rates of hypertension (9% vs. 23%

with ibrutinib).

• Zanubrutinib showed quantitatively lower hypertension rates in the ASPEN trial (Waldenström

macroglobulinemia).

• Lower mean changes in systolic blood pressure observed with zanubrutinib in the

ALPINE trial.

• Antihypertensive medication use linked to decreased major adverse cardiovascular events.

Second-generat ion  BTKi :  better  responses  better  heart?



Cardiac Risk Profi le  in  BTKi  Select ion Cl inical  Implications

Crucial, especially for patients with pre-existing CVD.

Proactive Management and Monitoring: Essential for all patients on BTKi therapy. 

Transition to More Selective BTKis: May refine treatment decisions.

Avoid BTKis in High-Risk Patients: History of heart failure, ventricular 
arrhythmias, or uncontrolled hypertension (?)

Venetoclax and Cardiotoxicity: Rare in CLL, but reported in AML with HMAs;
monitoring recommended for CLL patients with cardiac comorbidities.







Clinical Approach to Bone Abnormalities and Fracture Risk in CLL

 13% incidence of fractures (increased axial fracture risk)
 Vitamin D deficiency in approximately 30% of cases
 Increased risk of progression

Osteoporosis prevention strategies:
 Calcium and vitamin D supplementation
 Regular exercise
 Monitoring bone mineral density in both asymptomatic and symptomatic patients
 Early initiation of antiresorptive therapy for patients with osteoporosis on bone densitometry

Higher inflammatory cytokines (e.g., TNF-α, IL-6)
Increased RANKL expression
Increased risk of Axial Fragility Fractures

vitamin D deficiency



Impact of BTK Inhibitors on Bone Health

Ibrutinib and Vertebral Fractures: higher incidence.

Second-Generation BTK Inhibitors 
(Acalabrutinib, Tirabrutinib):
Inhibit RANKL-induced osteoclast 
differentiation in preclinical studies, 
potentially preventing bone loss.

Potential for Reduced Fracture Risk: second-generation BTKis reduces 
fracture risk in CLL patients.

Fixed-Duration Combinations: Venetoclax-ibrutinib may lower fracture risk by 
shortening ibrutinib exposure.



Second Primary Malignancies

Solid tumors developed at a median of 4.4 years (interquartile  range, 2.0–7.6 years) after CLL diagnosis, with non-

melanoma skin and prostate cancers being the most common, followed by colorectal (1.9%) and breast cancers (1.7%)

Secondary AML and MDS were associated with the poorest survival outcomes. 

The FCR regimen was associated with an increased risk of AML and MDS (GCLLSG)

Whereas patients treated exclusively with newer agents such as BTKi or venetoclax were not 

noted to develop these disorders



• 63% higher risk of developing a SPM compared to general population.
• Solid tumors and hematological malignancies.
• Highest incidence after more than five years from diagnosis.
• Squamous cell carcinoma of the skin, melanoma, lung, colorectal, soft-tissue sarcoma, AML, and thyroid

cancers.
Beiggi S, et al. Br J Cancer. 2013 Sep 3;109(5):1287-90.

Second Primary Malignancies





Age ≥ 70 years 

Frailty (by 
therapy, by 

senescence)
Comorbidities The prevalence of frailty 

in community-dwelling
adults aged 70 is around 
15-30%  
(JAMA Netw Open 2019)

Rate of 
multimorbidity in the 
Italian population (65-

74 yrs: 44%
(ISTAT 2019)
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Targeted Therapies and Frailty
Frailty in CLL is often associated with reduced mobility, cognitive impairment, and psychological disorders
as well as age-related comorbidities increase the risk of treatment toxicity.

Prospective Frailty Evaluation Recommended To identify patients at higher risk.

Targeted therapies can improve frailty in older adults:
HOVON139/GiVe Trial (Venetoclax-Obinutuzumab): Showed a significant reduction in geriatric impairments during
treatment in frail patients.

Improved Health-Related Quality of Life (HRQoL): Clinically meaningful improvements observed in
specific subscales.

Ibrutinib in Very Elderly Patients (>80 years): Demonstrated median PFS of 42.5 months and OS of 51.8 months, with a 
cardiovascular event rate of 22.8%.

CLL-Frail Trial (Acalabrutinib Monotherapy in Frail/Elderly): Interim analysis showed no unexpected safety signals, with
most patients remaining on therapy.



Chronic Lymphocytic Leukemia Care and Beyond: 
Navigating the Needs of Long-Term Survivors
Molica S., David Allsup
Cancers 2025, 17, 119



Integrating Geriatric Assessments in CLL Management
Key Priority for Clinical Trials: Incorporate
Geriatric Assessments (GA) at baseline.

Multi-Dimensional Evaluation.

Provides a Clearer Picture: of an older
patient's health status and therapy suitability.

Track Frailty and QoL Outcomes.

Holistic Understanding of Treatment Impact: 
On overall well-being and functionality.

Regular Frailty Assessment: Changes can be 
as important as hematologic outcomes.

González-Gascón-Y-Marín I, et al. Cancers (Basel). 2023 Sep 2;15(17):4391.





Survival probability

Time (months)

Fixed therapy, N= 26

Continuous therapy, N= 22

P = 0.9



Infectious events No infectious events

Fixed therapy 15 11

Continuos therapy 13 9

P=0.89



The goal in CLL:  prolong the quality of life and overall 

survival while offering the least possible toxicity

Management of long-term AE require a 

multidisciplimary approach 

Adopt all therapeutic and non-therapeutic 
strategies 

to ensure the best quality of life 
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