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Introduction

Background

Chronic lymphocytic leukemia (CLL) is a rare form of 

cancer that primarily affects the blood and bone marrow 

[1, 2]. Despite its rarity, CLL is the most common type of 

leukemia in Europe, with an age-standardized incidence 

rate of approximately 3 per 100,000 people in 2019 

[3]. It occurs predominantly in older adults, making age 

one of the major risk factors. Additionally, the disease 

is characterized by extensive genetic and molecular 

heterogeneity, resulting in substantial variability among 

patients in terms of clinical presentation, treatment 

response, and prognosis [1].

For treatment-naïve CLL (TN-CLL) patients who require 

therapy, a critical factor in therapeutic decision-making 

is the patient’s overall fitness level [1]. Based on this, the 

TN-CLL population is divided into two subgroups: fit and 

unfit patients. The fit subgroup includes those eligible 

for more intensive treatments, such as fludarabine-

based chemotherapy, including the fludarabine + 

cytarabine + rituximab regimen. Conversely, the unfit 

subgroup consists of patients who are not candidates 

for fludarabine due to factors such as age, comorbidities, 

or impaired renal function, which limit their ability to 

tolerate the potential toxicity associated with more 

intensive chemotherapy [1].

Targeted therapies represent a significant advancement 

in the treatment of not only unfit patients but also 

physically fit patients with TN-CLL. These therapies have 

the potential to improve outcomes, particularly in terms 

of reducing minimal residual disease (MRD), which is an 

important prognostic marker for both progression-free 

survival and overall survival [4–6]. However, despite 

the growing use of these therapies, there is a gap in the 

understanding of their relative efficacy, especially in 

achieving undetectable MRD in peripheral blood (MRD(-)

PB) among physically fit patients with TN-CLL.

Objective

The aim of this study was to compare the odds of achieving 

MRD(-)PB between different targeted therapies in 

physically fit patients with TN-CLL, using a Bayesian 

network meta-analysis (NMA).

Methods

Systematic Literature Review

A systematic review of the literature was conduc-

ted to identify randomized clinical trials focusing on 

fit patients with TN-CLL. The search involved ma-

jor medical databases such as MEDLINE, EMBASE, 

and CENTRAL, as well as additional sources such as 

the websites of oncological and hematological so-

cieties (e.g., European Hematology Association) and 

clinical trial registries (e.g., EU Clinical Trials Register).  
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The websites of regulatory agencies, such as the Eu-

ropean Medicines Agency, were also reviewed. The 

last search of major medical databases was conducted 

on May 23, 2023.

The systematic review was registered in the PROSPE-

RO database (CRD42023393903) and was conducted 

in accordance with the PRISMA and PRISMA-NMA 

guidelines [7, 8].

Network meta-analysis

A Bayesian NMA was conducted to evaluate the relative 

efficacy of the selected therapeutic options in terms of 

MRD(-)PB. The analysis followed NICE guidelines (NICE 

DSU TSD[9]) and was performed using the WinBugs and 

R software.

Data from the most similar and longest available duration 

follow-up were used to compare MRD(-)PB.

Results from the fixed-effects model were expressed as 

odds ratios (OR) with 95% credible intervals (95% Crl). 

Additionally, the surface under the cumulative ranking 

curve (SUCRA) value for each therapeutic option was 

calculated.

Figure 1. Results of network meta-analysis 
(odds ratios and SUCRA values)  and 
network geometry for undetectable MRD 
in peripheral blood

Conclusions

The NMA results revealed that venetoclax + obinutuzumab + ibrutinib was the most effective therapeutic option  

for improving the odds of MRD(-)PB. However, further research is necessary to confirm these findings.
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Results

Search results

The systematic review identified 6 randomized clinical trials 

(E1912 [10–20], FILO [21–23] FLAIR [24–29], CLL8 [30–

43], CLL10 [44–54], and CLL13 [GAIA] [55–59]) reporting 

MRD(-)PB data for the fit population with TN-CLL.

Efficacy results

The analysis of MRD(-)PB from studies with the most 

similar follow-up duration showed that venetoclax + 

obinutuzumab + ibrutinib significantly outperformed 

other targeted therapies such as venetoclax + rituximab, 

venetoclax + obinutuzumab, ibrutinib + rituximab, and 

ibrutinib + venetoclax  (Fig. 1A). 

Similar results were obtained in the analysis of the longest 

available follow-up (Fig. 1B).

In both analyses, venetoclax + obinutuzumab + ibrutinib 

showed the highest SUCRA values (the best treatment 

option) (Fig. 1 A-B).
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Data presented as OR [95% CrI]; FC(R) – fludarabine + cyclophosphamide + (rituximab); VEN – venetoclax; OBI – obinutuzumab; IBR – ibrutinib;  RTX – rituximab; BEND – bendamustine;  
MRD- minimal residual disease; BTKi - Bruton’s tyrosine kinase inhibitor; BCL-2i - B-cell lymphoma 2 inhibitor.
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A) Undetectable MRD in peripheral blood - analysis for the most similar follow-up

B) Undetectable MRD in peripheral blood - analysis for the longest follow-up


