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L E T T E R TO TH E ED I TOR

Long‐term benefit of IGHV mutated patients in a real‐life
multicenter cohort of FCR‐treated chronic lymphocytic
leukemia

To the Editor,

Fludarabine, cyclophosphamide and rituximab (FCR) has been the

standard of care for first‐line chronic lymphocytic leukemia (CLL)
treatment for more than a decade and the latest European Society

for Medical Oncology guidelines still consider FCR a therapeutic

option for immunoglobulin heavy‐chain variable region gene (IGHV)
mutated patients devoid of TP53 disruption.1 During the last few

years, however, the therapeutic scenario of CLL has changed toward

chemo‐free strategies with pathway inhibitors.2,3 Because the me-
dian age of patients at CLL diagnosis is 72 years, this leukemia affects

mainly elderly individuals and its prevalence is closely linked to the

population life expectancy.4 In the past, the overwhelming majority of

CLL cases were diagnosed in western countries where access to

novel therapies is rapidly granted to patients with different reim-

bursement programs. However, a large fraction of the world popu-

lation resides in middle/low income countries where access to

medical care is subject to severe constraints.5 Due to the steady

increase in life expectancy, middle and low income countries are

facing an increasing fraction of the cancer burden worldwide.6 In

middle and low income countries the median life expectancy was 66

and 53 years respectively in 2000, and increased to 72 and 64 years

respectively in 2020.7 Therefore, FCR (or bendamustine‐rituximab in
older patients) remains a viable option in many areas of the world in

which pathway inhibitors are not yet available and/or are poorly

accessible and affordable.

Exploiting a multicenter, real‐life cohort of CLL patients treated
with FCR, we previously showed that IGHV mutated patients devoid

of TP53 abnormalities and of 11q deletion can achieve a durable

remission.8 In the present study, we updated the follow‐up of 301
CLL patients derived from the initial cohort.8 At the time of the

present analysis, the median follow‐up of the cohort is 13.8 years
that is doubled compared to our previous analysis and, to the best of

our knowledge, represents the longest follow‐up for a FCR‐treated
CLL cohort so far reported.9,10 The study was approved by the

Ethical Committee of the Ospedale Maggiore della Carità di Novara

associated with the Università del Piemonte Orientale (study number

Comitato Etico 120/19).

The patients' characteristics are reported in Table 1 and are

consistent with those of patients treated with FCR with a median age

of 61 years and with a median overall survival (OS) of 15.5 years.9,10

At the current update of follow‐up (May 2022), low‐risk patients
characterized by mutated IGHV and devoid of 17p and 11q deletion

continue to benefit from FCR, with 65.7% of patients who are alive

20 years after starting treatment (Figure 1A). In addition, the OS of

this subgroup of patients continues to be superimposable to that of

the general population matched for age and gender (Figure 1B),

confirming that FCR does not associate with an excess of deaths in

this category of patients. Conversely, the intermediate‐risk group of
patients characterized by IGHV unmutated genes and/or 11q dele-

tion, as well as the high‐risk group of patients characterized by 17p
deletion, are confirmed to display a statistically inferior outcome

compared to low‐risk patient after FCR, as documented by a median
OS of 13.4 years and of 10.0 years, respectively (Figure 1A,C and D).

Remarkably, the outcome of IGHV unmutated and/or 11q deleted

patients, at the current follow‐up, did not significantly differ from
that of 17p deleted patients (p = 0.063). Regarding secondary ma-
lignancies, that represent a significant concern after chemo‐

TAB L E 1 Patients' characteristics

Characteristics Values

Median age 61 (53–65)

Binet stage

A 36 (12.0%)

B + C 265 (88.0%)

Gender

Male 206 (68.4%)

Female 95 (31.6%)

IGHV mutational status

Mutated 98 (32.6%)

Unmutated 203 (67.4%)

FCR model

Low risk 82 (27.2%)

Intemediate risk 191 (63.5%)

High risk 28 (9.3%)

Abbreviations: FCR, fludarabine, cyclophosphamide and rituximab;

IGHV, immunoglobulin heavy‐chain variable region gene.
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immunotherapy, they were more frequent (p = 0.001) in intermediate
and high‐risk patients (28.0%) compared to low‐risk patients (10.0%)
(Figure S1A). The lower prevalence of secondary malignances in low‐
risk patients may be related to a better disease control after FCR

that reduced the need of second‐line genotoxic therapies.
Overall, low‐risk patients, defined by the presence of mutated

IGHV genes in the absence of 17p and 11q deletion, rarely harbor

gene mutations that further stratify their outcome.11 To investigate

this issue further, a subgroup of low‐risk patients (N = 35) with

available tumor genomic DNA before FCR start was subjected to a

mutational analysis by targeted next generation sequencing using a

panel of genes that are known to be frequently mutated in CLL. As

expected, high‐risk gene mutations, such as TP53 and BIRC3 lesions,
were identified in only 1 patient each and both mutations were

subclonal with a very low variant allele frequency (<2.5%). SF3B1,

coding for a spliceosome component, was the most frequently

mutated gene being recurrently affected in 6 patients (17.1%) but did

not associate with a shorter survival. The EGR2 gene, coding for a

transcription factor that also mediates the TP53 dependent apoptotic

pathway, was found to be mutated in 3 patients (8.6%), and further

stratifies the outcome of low‐risk patients. In fact, EGR2 mutated
patients were associated with a 10‐year OS of 0% compared to

87.4% for wild‐type patients (p < 0.001) (Figure S1B). Remarkably,
EGR2 mutations showed a poor prognostic value only in low‐risk
patients whereas they had no impact on intermediate and high‐risk
patients.

Minimal residual disease (MRD) negativity after first line fixed‐
duration regimens, including both chemo‐immunotherapy and

venetoclax‐obinutuzumab, reflects the depth of response and asso-
ciates with longer outcome.12,13 In this FCR treated cohort, we

(A) (B)

(c)

(D)

F I GUR E 1 Estimates of survival in the Fludarabine, cyclophosphamide and rituximab (FCR) treated cohort. (A) overall survival (OS)
estimates in the FCR treated cohort. High‐risk cases harboring 17p deletion are color‐coded in red. Intermediate‐risk cases harboring
unmutated IGHV genes and/or 11q deletion in the absence of 17p deletion are color‐coded in yellow. Low‐risk cases harboring mutated IGHV
genes in the absence of 11q and 17p deletion are color‐coded in blue. (B‐D) Comparison of the OS survival in each risk group with the
expected survival in the age, sex, and calendar year of treatment‐matched general population. p‐values are represented adjacent curves.
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identified a group of low‐risk patients who did not progress at the
current follow‐up and were available for fresh blood sampling for
MRD assessment (N = 12). Minimal residual disease was evaluated by
immunophenotyping in a reference laboratory (Sapienza University,

Rome, Italy) dedicated to MRD analysis in lymphoid malignancies.

The median time between MRD sampling and FCR start was

12.3 years (range 8.9–15.4 years). Of these 12 patients, 8 (66.6%)

were MRD‐negative and therefore may represent a fraction of CLL
that could be potentially considered as cured. The median level of

MRD positivity of the 4 MRD‐positive patients was 0.32% (range

0.05%–22.0%).

Overall, the updated analysis of our FCR‐treated cohort confirms
that FCR therapy induces long‐term responses in fit patients with

mutated IGHV and devoid of high‐risk molecular features, such as
11q deletion and TP53 disruption, with survival rates that are su-

perimposable to those of the general population at a prolonged

follow‐up (13.8 years) from treatment. These findings may be of

clinical relevance especially in geographic areas where the access to

novel agents is limited for different reasons and in which the cancer

burden, including the CLL burden, has been steadily rising and is

expected to further increase in the upcoming years.5,6 In order to

identify low‐risk patients who benefit the most from FCR, an

essential requirement is represented by the molecular analysis of

IGHV and TP53 mutational status coupled to Fluorescent in situ

hybridization karyotype. These assays may not be routinely per-

formed in less‐resourced countries, challenging an adequate risk
stratification for therapy.5 In this context, the creation of a network

that allows to centralize samples for molecular analysis in few

specialized and certified laboratories, may favor testing of CLL mo-

lecular predictors and enable therapy stratification.14,15 Optimization

of resources in less‐resourced countries may thus allow to prioritize
access to pathway inhibitors for high‐risk patients with unmutated
IGHV genes and TP53 disruption that are refractory to FCR.
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