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INTRODUCTION

The following ESMO Clinical Practice Guideline (CPG) has
been recently updated with new treatment recommenda-
tions and updated algorithms for managing early and
advanced disease: Chronic lymphocytic leukaemia: ESMO
Clinical Practice Guidelines for diagnosis, treatment and
follow-up.1

View the original CPG here: https://www.esmo.org/
guidelines/guidelines-by-topic/haematological-malignancies/
chronic-lymphocytic-leukaemia.
DIAGNOSIS, PATHOLOGY AND MOLECULAR BIOLOGY

The World Health Organization 2022 classification continues
to consider small lymphocytic lymphoma and chronic lym-
phocytic leukaemia (CLL) a single entity, while B-cell pro-
lymphocytic leukaemia (B-PLL) is no longer recognised due
to its heterogeneity.2 Cases previously labelled as B-PLL are
now classified as: (i) mantle cell lymphoma in the presence
of IGH/CCND1 fusion; (ii) CLL with prolymphocytic pro-
gression if the prolymphocyte count is >15%; or (iii) splenic
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B-cell lymphoma/leukaemia with prominent nucleoli if not
otherwise classifiable.

MANAGEMENT OF EARLY DISEASE

Binet stage A and B without active disease; Rai 0, I and II
without active disease

A recent phase III clinical trial comparing ibrutinib with
placebo in asymptomatic patients with Binet stage A and
unfavourable-risk CLL confirmed the lack of an overall sur-
vival (OS) benefit when starting treatment early in early-
stage asymptomatic patients, despite demonstrating
longer time to next treatment as expected.3,4 Hence, the
watch-and-wait approach continues to be the standard of
care in early-stage asymptomatic CLL.

MANAGEMENT OF ADVANCED DISEASE

Binet stage A and B with active disease or Binet stage C;
Rai 0-II with active disease or Rai III-IV

The treatment algorithms for first-line (Figure 1) and
relapsed therapy (Figure 2) have been updated.

First-line treatment. Different treatment strategies are
available for first-line therapy (see Figure 1): (i) continuous
treatment with Bruton tyrosine kinase inhibitors (BTKis),
such as ibrutinib, acalabrutinib (with or without obinutu-
zumab) or zanubrutinib, until progression; or (ii) time-
limited therapy with the B-cell lymphoma 2 inhibitor
(BCL2i) venetoclax combined with obinutuzumab for 12
cycles or three cycles of ibrutinib monotherapy followed by
ibrutinibevenetoclax either fixed for 12 cycles or minimal
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Figure 1. First-line therapy.
The order of the recommended treatments for each subgroup is based on the authors’ expert opinion, which considers time-limited therapy as more valuable, if there is
equal evidence for different treatment options.
Purple: algorithm title; blue: systemic anticancer therapy or their combination; white: other aspects of management and non-treatment aspects.
CIT, chemoimmunotherapy; CLL, chronic lymphocytic leukaemia; del, deletion; FCR, fludarabineecyclophosphamideerituximab; IGHV, immunoglobulin heavy chain
variable; MRD, minimal residual disease.
aIbrutinibevenetoclax with a 15-month fixed duration or with an MRD-guided duration.
bIbrutinib or ibrutinibevenetoclax should be considered carefully in older patients with cardiac comorbidities.
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residual disease (MRD)-driven [that produced prolonged
benefit but is not European Medicines Agency (EMA) or
Food and Drug Administration (FDA) approved].

Time-limited chemoimmunotherapy (CIT) such as fludar-
abineecyclophosphamideerituximab (FCR) should only be
considered for patients with a good genetic risk profile
[defined as mutated immunoglobulin heavy chain variable
(IGHV) status and no TP53 aberrations] and, in addition, a
non-complex karyotype (defined by less than five aberra-
tions if complex karyotype was evaluated5) and if targeted
therapies are not reimbursed. Progression-free survival
(PFS) of other CIT regimens (bendamustineerituximab,
chlorambucileobinutuzumab or chlorambucilerituximab) is
shorter when compared with time-limited targeted agents;
but this has not yet been shown for OS in most studies.6,7

Optimal patient counselling (including information on the
related risk of developing myeloid neoplasias8) with respect
to short- and long-term toxicities is strongly recommended.

Pre-treatment evaluation when choosing one of the
recommended therapies should include assessment of IGHV
and TP53 statusddeletions in chromosome 17p [del(17p)]
and/or TP53mutationsdand patient-related factors such as
comedication, comorbidities (particularly cardiac assess-
ment when planning to use a BTKi), preference, drug
availability and expected treatment adherence.

Subgroup analyses of the E1912 trial (w6-year follow-up)
that stratified patients with CLL according to their IGHV
mutational status showed a longer PFS for continuous
ibrutiniberituximab compared with FCR regardless of IGHV
2 https://doi.org/10.1016/j.annonc.2024.06.016
mutational status [hazard ratio (HR) 0.27, 95% confidence
interval (CI) 0.11-0.62, P ¼ 0.001 in patients with mutated
IGHV status and HR 0.27, 95% CI 0.18-0.41, P < 0.0001 in
those with unmutated IGHV].9 In the FLAIR trial, however,
after 44 months of median observation time, PFS was not
significantly different for patients with mutated IGHV when
comparing the two treatments (HR 0.64, 95% CI 0.35-1.16,
P ¼ 0.15).10

In the 5-year follow-up analysis of ELEVATE-TN, superior
efficacy was shown for acalabrutinibeobinutuzumab versus
chlorambucileobinutuzumab (PFS: HR 0.11, 95% CI 0.07-
0.67, P < 0.0001; OS: HR 0.55, 95% CI 0.30-0.99,
P ¼ 0.474).11 PFS (HR 0.21, 95% CI 0.15-0.30), but not OS,
was superior in acalabrutinib alone versus CIT.11 The study,
however, was not powered to show a difference in efficacy
between acalabrutinib and acalabrutinibeobinutuzumab.
Therefore, the impact of adding obinutuzumab to acalab-
rutinib is still unclear, although the combination shows a
consistent observational benefit, with the exception of pa-
tients with TP53-aberrant CLL.

A third BTKi, zanubrutinib, has been approved by the
EMA and the FDA in first-line therapy of CLL based on the
results of the SEQUOIA trial, which compared continuous
zanubrutinib with bendamustineerituximab CIT in
older patients (PFS: HR 0.42, 95% CI 0.28-0.63, two-sided
P < 0.0001).12-14

Phase III trials (in the relapsed or refractory setting) with
a head-to-head comparison of acalabrutinib with ibrutinib15

and zanubrutinib with ibrutinib16 have shown an improved
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Figure 2. Relapse therapy.
Purple: algorithm title; blue: systemic anticancer therapy or their combination; white: other aspects of management and non-treatment aspects.
alloSCT, allogeneic stem cell transplantation; BTKi, Bruton tyrosine kinase inhibitor; CIT, chemoimmunotherapy; CLL, chronic lymphocytic leukaemia; del, deletion; EMA,
European Medicines Agency; FDA, Food and Drug Administration; Tx, treatment.
aFor relapse after CIT, BTKis or venetoclaxerituximab should be considered equally, depending on comorbidities, comedication, access and preference.
bIbrutinib should be considered carefully particularly in older patients with cardiac comorbidities.
cNot EMA approved, not FDA approved in relapse.
dIf a patient relapses after prior treatment with a BTKi, which was stopped due to side-effects, changing to a different BTKi or rechallenge could be considered [III, B].
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cardiovascular side-effect profile (for acalabrutinib, less
atrial fibrillation and less hypertension; for zanubrutinib,
less atrial fibrillation) in older patients or patients with
cardiovascular disease. Therefore, acalabrutinib or zanu-
brutinib are preferred to ibrutinib, if available, especially in
patients with an increased risk of cardiac toxicity.

Data in fit patients stratified by age from a randomised
four-arm trial (GAIA-CLL13) confirmed that 12 cycles of
venetoclaxeobinutuzumab is superior to CIT (FCR or
bendamustineerituximab), both in terms of undetectable
MRD (uMRD) in peripheral blood at month 15 (86.5% versus
52.0% of patients, respectively) and PFS at 3 years (HR 0.42,
97.5% CI 0.26-0.68, P < 0.001).7 Adding ibrutinib to
venetoclaxeobinutuzumab resulted in a higher percentage
of patients with uMRD (92.2%) and a longer PFS compared
with CIT (HR 0.32, 97.5% CI 0.19-0.54, P < 0.0001).7 The
incidence of severe infections was higher in the triple
therapy (21.2%) compared with venetoclaxeobinutuzumab
(13.2%). Based on these findings and that the direct com-
parison between venetoclaxeobinutuzumab and the triple
therapy was not powered, treatment with the latter cannot
be recommended at the time of writing.

When patients were stratified according to IGHV muta-
tional status in the CLL14 and GAIA-CLL13 trials, it was
shown that particularly those with an unmutated IGHV
status benefited when treated with venetoclaxe
obinutuzumab compared with other CITs.6,7 In the CLL14
trial, venetoclaxeobinutuzumab was also superior to CIT
with chlorambucileobinutuzumab in patients with a
mutated IGHV status, although the impact was smaller.6

The time-limited combination of ibrutinibevenetoclax for
12 cycles (preceded by ibrutinib for three cycles) has been
Volume xxx - Issue xxx - 2024
approved in the European Union based on the phase III
GLOW trial and the time-limited cohort of the phase II
CAPTIVATE trial.17,18 GLOW consisted of an older popula-
tion and showed that patients treated with ibrutinibe
venetoclax had a longer PFS compared with
chlorambucileobinutuzumab (HR 0.216, 95% CI 0.131-
0.357, P < 0.001).17 The CAPTIVATE population consisted of
younger patients and confirmed long-lasting remission with
this regimen, including patients with unmutated IGHV and/
or a TP53 aberration.18,19 There were a few early deaths in
the GLOW trial that were likely related to cardiac toxicity;
however, these were not observed in the CAPTIVATE trial. In
an update of the GLOW trial, an OS benefit for ibrutinibe
venetoclax over chlorambucileobinutuzumab was
observed.20 Careful evaluation, however, should be done in
elderly patients before they are considered for ibrutinibe
venetoclax treatment.

Patients receiving time-limited and fixed-duration ther-
apy, particularly those with CLL and unmutated IGHV status,
may have a shorter PFS compared with continuous therapy.
On the other hand, they have the benefit of a potential
rechallenge and drug pause, and, to date, there are no data
showing that the shorter PFS will translate into decreased
life expectancy. Randomised trials will, however, show
which patients benefit from continuous treatment.

An additional cohort of the FLAIR trial found that
ibrutinibevenetoclax administered with personalised dura-
tion based on measurable MRD led to significant improve-
ment in PFS compared with FCR (HR 0.13, 95% CI 0.07-0.24,
P < 0.001) as well as in OS (HR 0.31, 95% CI 0.15-0.67) in a
younger, fit population.21 The treatment duration was per-
sonalised by determining the time to first uMRD
https://doi.org/10.1016/j.annonc.2024.06.016 3
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measurement (defined as <10-4) in the peripheral blood
and bone marrow and doubling that time for the overall
treatment duration. The median duration of treatment with
ibrutinibevenetoclax was 27 cycles. A non-powered sub-
group analysis of patients with mutated IGHV status showed
no difference in PFS and OS between FCR and ibrutinibe
venetoclax. Determining the duration of the ibrutinib
treatment (fixed duration of 15 cycles or personalised
duration based on MRD) should take into consideration the
tolerability and reimbursement of prolonged treatment.

Although CIT may be an option for patients with a
favourable genetic profile, targeted therapies should be the
first choice due to improved PFS and OS.6,7,9-12 When
deciding between time-limited ibrutinibevenetoclax or
venetoclaxeobinutuzumab versus continuous BTKis, time-
limited therapy is preferred, as it is associated with
reduced toxicity and retreatment would be possible at
relapse (depending on current regulations and availability),
would limit clonal selection and decrease adverse events in
the follow-up. Long treatment-free intervals have been
observed with time-limited therapy,6,18,20 particularly in CLL
with a favourable-risk profile, which is an additional benefit
to PFS (Figure 1).

Patients with a TP53 mutation and/or del(17p) should
receive first-line therapy with BTKis (Figure 1). Venetoclax
monotherapy (as continuous therapy), ibrutinibe
venetoclax, particularly in the young population, or
venetoclaxeobinutuzumab may be used alternatively,
although the shorter duration of response compared with
other CLL subgroups should be discussed. Data from ran-
domised studies are still pending, but reported PFS rates
suggest that duration of disease control may be longer with
continuous therapy with BTKis.6,22,23 The impact of first-line
continuous BTKi treatment versus a time-limited combina-
tion (venetoclaxeobinutuzumab or ibrutinibevenetoclax)
on OS, however, is still unclear.

Treatment of relapsed and refractory disease. CITs should
not be administered in the relapse setting if access to tar-
geted therapies exists, as CITs are inferior with respect to
PFS and OS (Figure 2).24,25

For patients that have relapsed after CIT or late after
venetoclax-based, time-limited combination therapy, there
are two main options: (i) venetoclaxerituximab as time-
limited therapy; or (ii) acalabrutinib, zanubrutinib or ibru-
tinib as continuous therapy.

The MURANO trial showed a superior PFS and OS in
relapsed or refractory patients treated with venetoclaxe
rituximab compared with bendamustineerituximab.25 To
date, it is unclear how long the minimum duration of
remission should be for a recommendation for retreatment
with venetoclaxeCD20-antibody.

The 4-year follow-up of ASCEND showed that acalabrutinib
maintained favourable efficacy compared with idelalisibe
rituximab or bendamustineerituximab.26 It also had a non-
inferior PFS with fewer cardiovascular adverse events
compared with ibrutinib.15 Zanubrutinib demonstrated
4 https://doi.org/10.1016/j.annonc.2024.06.016
superior PFS and fewer cardiovascular adverse events than
ibrutinib in the ALPINE study.16 Based on that trial, the EMA
and the FDA approved zanubrutinib in relapsed CLL.13,14

There are no data comparing acalabrutinib and zanu-
brutinib head-to-head, only indirect comparisons.

Though promising results for ibrutinibevenetoclax have
been published for relapsed CLL,27,28 the combination has
yet to be evaluated in randomised phase III trials or
approved in this setting. The time-limited regimen of
ibrutinibevenetoclax is shorter than that of venetoclaxe
rituximab but with a similar PFS. This could be an advan-
tage in the relapse setting, even when considering the
limitations of cross-trial comparisons and the fact that all
patients in both trials had received CIT and not targeted
therapy for prior lines. Extended data of relapse treatment
beyond this regimen are not yet available, but retreatment
has been demonstrated to be feasible and effective.29

There are limited data with no long-term observation on
re-exposing patients with long-lasting remission after first-
line venetoclaxeobinutuzumab to a regimen containing
venetoclax plus an anti-CD20 antibody.25,30,31

For the choice between these treatment modalities, the
same aspects as for first line should be considered and
discussed with the patient (treatment duration, way of
administration, compliance, number and complexity of
clinical controls and side-effect profile considering existing
comorbidities). The impact of prior-line therapies on the
expected PFS of the different treatment options, as detailed
above, should also be discussed.

In patients who relapse after prior treatment with a BTKi
that was stopped due to side-effects, there are data to
support that a change to a different BTKi could be feasible
(e.g. switching from ibrutinib to acalabrutinib32 or zanu-
brutinib33). Switching to other classes of drugs or rechal-
lenge could also be an option.34,35

In case of progression on BTKi therapy, changing to
venetoclax-based therapy is the preferred treatment.30
Recommendations

First-line treatment
� In patients with CLL regardless of IGHV status but
without a TP53 mutation or del(17p), preference should
be given to time-limited therapies and to therapies and/
or combinations with longer follow-up data, if efficacy is
similar.

� Fit or younger patients with a mutated IGHV status and
without a TP53 mutation or del(17p) should be treated
with one of the following options:
B Venetoclaxeobinutuzumab [I, A]
B Ibrutinibevenetoclax [I, A]
B Ibrutinib [I, A]
B Acalabrutinib (adding obinutuzumab is an option) [III, A]
B Zanubrutinib [III, A]
B CIT with FCR, but the risk of secondary neoplasia
should be discussed with the patients [I, B]
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� Unfit or older patients with a mutated IGHV status and
without a TP53 mutation or del(17p) should be treated
with one of the following options:
B Venetoclaxeobinutuzumab [I, A]
B Acalabrutinib (adding obinutuzumab is an option) [I, A]
B Zanubrutinib [I, A]
B Ibrutinib [I, A], after appropriate cardiovascular
work-up

B Ibrutinibevenetoclax [I, B], after appropriate cardio-
vascular work-up

� Fit or younger patients with an unmutated IGHV status
and without a TP53 mutation or del(17p) should be
treated with one of the following options:
B Ibrutinibevenetoclax [I, A]
B Ibrutinib [I, A]
B Acalabrutinib (adding obinutuzumab is an option) [III, A]
B Zanubrutinib [III, A]
B Venetoclaxeobinutuzumab as an alternative to
ibrutinib [I, A] (although no OS benefit has been
seen yet)

� Unfit or older patients with an unmutated IGHV status
and without a TP53 mutation or del(17p) should be
treated with one of the following options:
B Venetoclaxeobinutuzumab [I, A]
B Acalabrutinib (adding obinutuzumab is an option) [I, A]
B Zanubrutinib [I, A]
B Ibrutinib [I, A], after appropriate cardiovascular
work-up

B Ibrutinibevenetoclax [I, B], after appropriate cardio-
vascular work-up

� Patients with a TP53 mutation or del(17p) should be
treated with one of the following options:
B Preferably a BTKi: acalabrutinib [I, A], zanubrutinib [III, A]
or ibrutinib [I, A]

B Venetoclax (continuous treatment) [III, A]
B Ibrutinibevenetoclax (particularly in younger patients)
[III, A]

B Venetoclaxeobinutuzumab [III, A]
B Idelalisiberituximab could be selected, if the other op-
tions are unavailable or considered unsuitable for the
patient [II, B]

� When selecting a first-line treatment, the following could
be taken into consideration [V, B]:
B Side-effect profile (e.g. renal impairment and risk of
tumour lysis syndrome versus atrial fibrillation, hyper-
tension and risk of bleeding versus accumulation of
side-effects with continuous therapy)

B Drug administration (e.g. intravenous application for
therapies including anti-CD20 antibody infusion versus
oral medication only)

B Access and intensity of controls (e.g. 5-week ramp-up
period with the use of a BCL2i)

B Shorter follow-up

Treatment of relapsed and refractory disease
� For relapse after CIT, BTKis or venetoclaxerituximab
should be considered equally, depending on comorbid-
ities, comedication, access and preference.
Volume xxx - Issue xxx - 2024
� Patients who relapse after CIT or with a late relapse (to
date, there are no data on the optimal time point of
re-exposure, but it should be after at least 36 months) af-
ter venetoclax-based, time-limited therapy (venetoclaxe
obinutuzumab or ibrutinibevenetoclax) and without a
TP53 mutation or del(17p) should be treated with one of
the following options, depending on the therapy utilised
in the first line:
B Venetoclaxerituximab for 24 months [I, A]
B Acalabrutinib or zanubrutinib as continuous therapy [I, A]
B Ibrutinib as continuous therapy (acalabrutinib and
zanubrutinib are preferred over ibrutinib) [I, B]

B Ibrutinibevenetoclax [III, B; not EMA approved, not
FDA approved in relapse]

� If a patient experiences early relapse (<36 months) after
venetoclax-based, time-limited therapy, the following
treatments should be considered:
B Acalabrutinib, zanubrutinib or ibrutinib (BTKis are
preferred over venetoclax plus an anti-CD20 antibody)
[II, B]

B Venetoclaxerituximab [II, B]
B Ibrutinibevenetoclax [III, B; not EMA approved, not
FDA approved in relapse]

� If there is progression on BTKi therapy, changing the
treatment to venetoclaxerituximab is recommended
[III, A], though patients pre-exposed to BTKi therapy
may have a slightly inferior outcome compared with
those who are BTKi naive.36

� If a patient relapses after prior treatment with a BTKi,
which was stopped due to side-effects, changing to a
different BTKi or rechallenge could be considered [III, B].

� Relapsed patients after prior treatment with a BTKi, who
are refractory to both BTKis and BCL2is, should be
considered for treatment with the phosphoinositide
3-kinase (PI3K) inhibitor idelalisib plus rituximab, for clin-
ical trials [III, B] or compassionate use with a non-
covalent BTKi, if available [III, A]. The non-covalent
BTKi pirtobrutinib has already been approved in the
United States based on efficacy data from a phase II trial
in mostly double-refractory patients demonstrating a
tolerable and efficacious profile,37 currently undergoing
testing in a randomised setting [III, B].

� Relapsed patients with a TP53 mutation or del(17p)
should be treated with one of the following options:
B Acalabrutinib, zanubrutinib or ibrutinib [I, A]
B Venetoclaxerituximab [I, A]
B Venetoclax [III, B]
B Idelalisiberituximab [III, B]
B Allogeneic stem cell transplantation in fit patients [IV, B]

� Autoimmune cytopenia should be treated with high-
dose corticosteroids. In patients not responding to
corticosteroids or those who relapse shortly after corti-
costeroids, treatment with an anti-CD20 antibody with
or without targeted therapy could be considered [IV, B].

� Except after allogeneic stem cell transplantation, MRD
measurement is not yet recommended as a clinical
routine test for clinical decision making [IV, C]. As clinical
trial data on the MRD-guided ibrutinibevenetoclax
https://doi.org/10.1016/j.annonc.2024.06.016 5
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regimen suggest,10,28 however, MRD measurement may
be used to determine the duration of targeted treatment
in subgroups of patients in the near future [II, C].
METHODOLOGY

This eUpdate was developed in accordance with the ESMO
standard operating procedures for CPG development
(http://www.esmo.org/Guidelines/ESMO-Guidelines-
Methodology). The relevant literature has been selected
by the expert authors. The FDA/EMA or other regulatory
body approval status of new therapies/indications is re-
ported at the time of writing this eUpdate. Levels of evi-
dence and grades of recommendation have been applied
using the system shown in Supplementary Table S1, avail-
able at https://doi.org/10.1016/j.annonc.2024.06.016.38

Statements without grading were considered justified
standard clinical practice by the authors.
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