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ABSTRACT 

Introduction 

Bruton tyrosine kinase inhibitors include ibrutinib (first generation) and zanubrutinib (next-generation) 
are approved treatments of chronic lymphocytic leukemia (CLL) in the EU. They have demonstrated 
efficacy as monotherapy for the treatment of CLL in the first-line (1L) setting (zanubrutinib in SEQUOIA 
[NCT03336333] and ibrutinib in RESONATE-2 [NCT01722487]). In the second-line or later (2L+) setting, in 
the ALPINE trial (NCT03734016) zanubrutinib demonstrated superiority over ibrutinib in preventing 
progression, relapse or death; further, treatment with ibrutinib led to more cardiac deaths compared to 
zero cardiac deaths with zanubrutinib. Real-world data on cardiac deaths in CLL remain limited. This 
study estimates how many cardiac deaths could have been avoided if patients had received zanubrutinib 
instead of ibrutinib.  

Methods 

The number of cardiac deaths associated with ibrutinib versus zanubrutinib in the 2L+ (base case) and 1L 
(sensitivity analysis) CLL setting was estimated using a number needed to treat (NNT) model. The NNT 
was calculated as the reciprocal of the absolute cardiac death risk increase for ibrutinib when compared 
with zanubrutinib (1/ [cardiac death risk in ibrutinib – cardiac death risk in zanubrutinib]). To estimate 
the potential total number of avoidable deaths over a 5-year treatment period, the NNT to avoid an 
incremental cardiac death was calculated by applying the risks of cardiac death by treatment period (0-
12 months; 12–36 months; 36–60 months; >60 months) to the number of real-world CLL patients 
receiving ibrutinib. For the base case analysis, the cumulative cardiac death risk for zanubrutinib and 
ibrutinib in the 2L+ CLL setting was extracted from the ALPINE study (0% for zanubrutinib vs 1.852% for 
ibrutinib); for the sensitivity analysis in the 1L CLL setting risk of cardiac death was taken from SEQUOIA 
(0.833% for zanubrutinib) and RESONATE-2 (2.963% for ibrutinib monotherapy). The number of new CLL 
patients receiving ibrutinib monotherapy in the real-world setting was obtained from the IQVIA 
Oncology Dynamics database. To reflect treatment uptake while both zanubrutinib and ibrutinib were 
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available, new patient starts of ibrutinib were calculated starting from the date of availability of 
zanubrutinib for CLL in each respective country (2022–2024; France, Germany, Italy, Spain and the 
United Kingdom). 

Results 

In the base case analysis, there were an estimated 1,555 2L+ CLL patients starting on ibrutinib 
monotherapy across the five countries. Based on the NNT model, a total of 20 cardiac deaths may have 
been avoided since the availability of zanubrutinib if 2L+ CLL patients had been treated with zanubrutinib 
instead of ibrutinib. The sensitivity analyses for ibrutinib monotherapy in the 1L CLL setting estimated 
that 19 cardiac deaths may be avoided if patients were treated with zanubrutinib instead of ibrutinib 
monotherapy. 

Conclusion 

This NNT model demonstrated that when both zanubrutinib and ibrutinib are available for treatment for 
CLL, treatment with zanubrutinib instead of ibrutinib monotherapy would have prevented cardiac deaths 
in CLL patients in Europe. The study findings should be interpreted within the context of the model 
assumptions and data inputs. Further real-world studies using European registry data are needed to 
confirm these findings. 


