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SCOPE

Recent changes to the commissioned regimens and the 
COVID-19 pandemic necessitate an update of the 2018 British 
Society of Haematology guidance on chronic lymphocytic 
leukaemia (CLL).1 Here we discuss: (1) considerations prior to 
treatment; (2) front-line treatment recommendations; (3) man-
agement of relapsed or refractory disease; (4) management of 
intolerance to Bruton tyrosine kinase inhibitors (BTKi); and 
(5) guidance for vaccinations and prophylaxis. We focus par-
ticularly on therapies approved for use in the UK at the time of 
writing. Guidance on initial approach to patient management, 
indications for treatment, molecular assessment prior to treat-
ment, assessment of response to treatment, supportive care, 
and autoimmune cytopenia remain unchanged. In addition to 
this CLL treatment update, we have published recent guidance 
on management of cardiovascular complications secondary 
to treatment with BTKi2 and Good Practice Guidance on the 
management of Richter transformation (RT) of CLL.3

M ETHODOLOGY

These guidelines were compiled according to the BSH process 
(https://b-s-h.org.uk/media/​16732/​bsh-guida​nce-devel​opmen​
t-proce​ss-dec-5-18.pdf). The Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE) nomen-
clature was used to evaluate levels of evidence and to assess 
the strength of recommendations. The GRADE criteria can be 
found at http://www.grade​worki​nggro​up.org.

Recommendations are based on a review of the litera-
ture using Medline/Pubmed. Search terms included; CLL 
treatment, randomised, clinical trial, FCR, TP53 disruption, 
Bruton tyrosine kinase inhibitor, BCL2 inhibitor, rituximab, 
obinutuzumab, vaccination, Covid19. The search was limited 
to English-language publications and conference abstracts 
from the date of publication of the previous CLL guideline 
in 2018 to July 2021. Titles/abstracts obtained were curated 
and manually reviewed by the writing group who conducted 
additional searches, using subsection heading terms.
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Review of the manuscript was performed by the BSH 
Guidelines Committee Haemato-Oncology Task Force, the 
BSH Guidelines Committee and the Haemato-Oncology 
sounding board of the BSH. It was also posted on the mem-
bers section of the BSH website for comment. This guideline 
has also been reviewed by patient representatives from the UK 
CLL Support Association (https://www.cllsupport.org.uk) 
and Leukaemia Care (https://www.leuka​emiac​are.org.uk).

CONSIDER ATIONS PR IOR TO 
STA RTI NG TR E ATM E N T

Choosing the optimal therapy for a patient with CLL re-
quires consideration of both patient-related factors (such as 
comorbidities, concomitant medication, patient preference) 
and disease-related factors (prognostic and predictive). In 
addition, previous responses and toxicities from prior thera-
pies and the impact of treatment on cellular and humoral 
immunity will also influence therapy choices.

The availability of targeted agents provides effective 
therapy for older patients for whom palliative chemoim-
munotherapy was previously the only option. However, 
differences in the side effect profiles of first- and second-
generation BTKi and B-cell lymphoma-2 inhibitors (BCL2i), 
phosphoinositide 3-kinase inhibitors (PI3Ki), and the option 
of fixed-duration venetoclax-including regimens versus con-
tinuous BTKi therapy all impact on the choice of therapy for 
individual patients.

Screening for TP53 disruption (i.e. del 17p13.1 and/or 
TP53 mutation) prior to each line of treatment is recom-
mended as patients with these genetic abnormalities remain 
a high-risk group, even in the era of targeted therapy. IGHV 
gene mutation analysis should be performed to identify a 
subgroup of patients who often fare particularly well and 
may be functionally cured with fludarabine, cyclophospha-
mide and rituximab (FCR) (fit, younger patients) and have 
excellent, durable responses with 12 months’ fixed-duration 
venetoclax–obinutuzumab (VenO) (older patients).

FRON T-LI N E TR E ATM E N T 
OF CHRON IC 
LY M PHOC Y TIC L EU K A E M I A

Since the last BSH CLL guidelines were published in 2018, 
targeted pathway inhibitors have challenged the role of 
chemoimmunotherapy (CIT) and represent a paradigm shift 
in front-line treatment. Criteria for initiating treatment re-
main as defined by the iwCLL.4

Front-line treatment of less fit (or unsuitable for 
CIT) patients with CLL and intact TP53

Given the natural CLL age distribution, the majority of 
patients fall into the category of ‘less fit’, with almost 90% 

having comorbidities.5 Prior to the approval of targeted 
agents, the German CLL Study Group (DCLLSG) CLL11 
trial established chlorambucil with obinutuzumab (CO) as 
an international standard of care for this patient cohort.6 
Three major randomised clinical trials in unfit patients7–9 
have since shown an improved progression-free survival 
(PFS) with targeted inhibitors using either a BTKi or BCL2i 
in combination with obinutuzumab, compared to CO 
(Table 1), but no overall survival benefit to date.

Ibrutinib

Ibrutinib was the first-in-class BTKi to be licensed in CLL. 
The phase 3 RESONATE-2 study compared indefinite ibru-
tinib with ≤12 cycles of chlorambucil in untreated patients 
over 65 years old without del17p13.1.10 After seven years of 
follow-up, the ibrutinib arm displayed superior survival: PFS 
61% vs 9%, and overall survival (OS) at five years of 83% vs 
68% (78% of ibrutinib-treated patients were estimated to be 
alive at 6.5 years). Ibrutinib was well tolerated in this older 
population with 47% of patients remaining on treatment at 
this timepoint. Continued ibrutinib also improved depth 
of response with complete remission/complete remission 
with incomplete count recovery (CR/CRi) increasing from 
11% at 18 months to 34% after a median follow-up of seven 
years.11,12 The ALLIANCE A041707 study demonstrated an 
improved two-year PFS for ibrutinib with or without rituxi-
mab, compared to bendamustine–rituximab (87% vs 88% vs 
74%, hazard ratio [HR] 0.38; 95% confidence interval [CI] 
0.25–0.59).13 Notably, there was no additional benefit in add-
ing rituximab to ibrutinib. Most common/clinically relevant 
adverse events (AEs) are included in Table 1.

Acalabrutinib

In the ELEVATE-TN study, acalabrutinib, the second-
generation BTKi, in combination with obinutuzumab or 
as monotherapy improved the four-year PFS compared to 
chlorambucil–obinutuzumab (87% vs 78% vs 25%). An ad 
hoc analysis showed the addition of obinutuzumab to acala-
brutinib improved PFS, but at the expense of an increased 
rate of ≥grade 3 infection (23.6% vs 16.2%, compared with 
8.3% with chlorambucil–obinutuzumab), neutropenia rate 
(30.9% vs 11.2% vs 41.4%), and infusion-related reactions 
(2.8% vs 0 vs 5.9%)14 (see Table 1 for more information on 
AEs).

Venetoclax–obinutuzumab

The DCLLSG CLL14 study, which compared venetoclax in 
combination with obinutuzumab (VenO) to CO, showed im-
proved four-year PFS (74% vs 35%).15 The improved PFS of 
CO, compared to that in the CLL11 study,6 is possibly ex-
plained by longer chlorambucil treatment (12 vs 6 cycles). 

https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cllsupport.org.uk%2F&data=04%7C01%7CRenata.Walewska%40uhd.nhs.uk%7C21f90c002f094f52313708d960b7e6c4%7Cffd041eb8ec54f3295b2b27b1e116c5d%7C0%7C0%7C637647165241695031%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=TXGsHebt8EATWfVMIXuu3riROcBCTxoDcUb4%2Fvqd8wE%3D&reserved=0
https://www.leukaemiacare.org.uk
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VenO has some potential advantages over BTKi combina-
tions, offering a fixed-duration treatment of one year, and 
high rates of minimal residual disease (MRD)-negative 
(<10−4) response (75.5% MRD-negative in peripheral blood 
and 56.9% in bone marrow). Additionally, there was a sig-
nificantly lower incidence of subsequent clonal evolution 
than in the CO arm. Specific mutations associated with 
venetoclax resistance were not detected, such as mutations 
in BCL2, BIM, BAX, BCL-XL and MCL1). Grade ≥3 neutro-
penia occurred in 52.8% of VenO-treated patients, but pre-
cautions (use of adequate prophylaxis, initial debulking with 
obinutuzumab, and the well-established weekly venetoclax 
ramp-up dosing schedule) resulted in significant reduction 
of tumour lysis syndrome (TLS).

Front-line treatment of fit patients with chronic 
lymphocytic leukaemia and intact TP53

Chemoimmunotherapy

FCR was previously the standard of care for front-line treat-
ment of fit patients with CLL and intact TP53. The phase 
3 ECOG-ACRIN 1912 trial randomised patients to receive 
either ibrutinib and rituximab (IR) for six cycles, followed 
by ibrutinib until disease progression or unacceptable tox-
icity, or six cycles of FCR.16 The IR cohort had a superior 
survival compared to FCR (three-year PFS 89.4% vs 72.9%, 
HR 0.35; 95% CI 0.22–0.56, with three-year OS 98.8% vs 
91.5% HR 0.17; 95% CI 0.05–0.54). A subgroup analysis of 
patients with unmutated IGHV showed a PFS of 90.7% vs 
62.5% at three years in favour of IR; whereas among those 
with mutated IGHV, PFS was comparable (87.7% vs 88.0%). 
The overall incidence of grade ≥3 AEs was similar; however, 
grade ≥3 infections were less common (10.5% vs 20.3%) in 
the IR group.

Among patients with mutated IGHV who receive front-
line FCR and obtain a MRD-negative remission, extremely 
durable responses can be achieved leading to ‘functional 
cure’ in about 50% of patients with mutated IGHV,17 while 
the very long-term durability of responses to targeted inhib-
itors is as yet unknown. FCR therefore remains a viable op-
tion for fit, younger patients with mutated IGHV and intact 
TP53. However, this indication for FCR may change once 
longer-term follow-up data exist for the targeted inhibitors.

BTKi and BCL2i

Currently, front-line BTKi with ibrutinib or acalabrutinib 
does not have NICE approval for use in fit, younger patients 
without TP53 disruption, although the E1912 study showed 
an OS advantage of ibrutinib compared to FCR in this pa-
tient group. Prospective data from a phase 1b study of 32 
patients indicates that VenO may be equally effective in fit 
patients.18 NICE TA633 permits use, via the Cancer Drugs 
Fund (CDF) in England and Northern Ireland, and through 

a different funding stream in Wales, of up-front VenO for fit 
patients lacking TP53 disruption, while more data are col-
lected in this group.

Patients with TP53 disruption

BTKi and BCL2i
NICE-approved front-line treatment options for all patients 
with CLL and TP53 disruption include VenO, ibrutinib, 
acalabrutinib and venetoclax monotherapy where BTKi is 
contra-indicated (Figure 1).

Treatment with doublet or triplet therapy
A growing body of evidence suggests that BTKi and 
BCL2i with or without anti-CD20 antibodies are highly 
effective front-line combination treatment. The phase 2 
CAPTIVATE19 trial of venetoclax combined with ibrutinib 
(VI) in previously untreated CLL, included patients who 
were fit, under 65 years, but had at least one of: del(17p), 
TP53 mutation, del(11q) or unmutated IGHV. After 12 cycles 
of combined treatment, 88% of patients had CR/CRi, and 
61% were MRD-negative in bone marrow, leading to FDA 
approval. The most common grade 3/4 AE across cohorts 
was neutropenia.20

In the less fit populations (over 65 years old or younger 
patients with a cumulative illness rating scale (CIRS) score 
of >6 or creatinine clearance <70 ml/min) efficacy and safety 
of fixed-duration VI is being evaluated in a phase 3 trial, 
GLOW. Improved PFS with VI (76% at 27.7 months) com-
pared with CO (29%) (HR for progression or death 0.216; 95% 
CI 0.131–0.357) was consistent across predefined subgroups, 
including patients with unmutated IGHV. High-risk patients 
with known TP53 disruption were excluded. Undetectable 
bone-marrow (BM) MRD rates by next-generation sequenc-
ing (NGS) were significantly higher for VI at three months 
after the end of treatment compared with CO (51.9% vs 
17.1% respectively, p = 0.0259). The most common grade 3/4 
AE in both treatment groups was neutropenia (VI 34.9% vs 
CO 49.5%), infections (17% vs 11.4%), and diarrhoea (10.4% 
vs 1%); 22.6% participants discontinued VI.21 The relatively 
high incidence of early treatment-related mortality in VI pa-
tients compared with the control arm and VI patients in the 
CAPTIVATE trial suggests this combination should be used 
with caution in older/more comorbid patients and should be 
limited to fit patients with high-risk CLL.

Choosing the optimal front-line therapy

The pivotal studies described above have demonstrated su-
perior long-term efficacy and tolerability of targeted therapy 
over CIT in the front-line setting for patients over 65 or with 
CIRS scores of >6. As result, both continuous therapy with 
acalabrutinib monotherapy and 12 months’ fixed-duration 
VenO are now NICE-approved in the UK. The decision on 
which regimen to choose has to be based on a number of 
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different factors including CLL-specific risk factors, past 
medical history, concomitant medication and patients’ 
choice. Front-line ibrutinib monotherapy is NICE-approved 
and funded in the UK for patients with TP53 disruption but 
not routinely for all other front-line patients at the time of 
writing.

Chronic lymphocytic leukaemia-specific 
risk factors

There is no evidence directly comparing targeted agents 
in TP53 aberrant to recommend one over the other. Long-
term follow-up of CLL14 shows that the small proportion 
of patients with TP53 disruption have a shorter PFS com-
pared to those with wild-type (WT) TP53 following fixed-
duration VenO. A similar patient population receiving 
continuous ibrutinib plus obinutuzumab in the Illuminate 
trial had a PFS of 72% at 36 months (HR 0.162; 95% CI 
0.096–0.275).22 There is long-term benefit with ibrutinib 
monotherapy despite lack of undetectable MRD: Ahn et al. 
reported a six-year PFS in CLL patients with TP53 aber-
rations of 61% (95% CI 46–80) and an OS of 79% (95% 
CI 67–94).23 Zanubrutinib, a selective, second-generation 
covalent BTK inhibitor, had been tested in 109 TP53-
deleted naïve patients with overall response rates of 94.5%, 
18-months PFS of 88.6% (95% CI, 79.0–94.0) and an OS of 
95.1% (95% CI, 88.4–98).24

With respect to IGHV mutational status, ibrutinib and 
acalabrutinib with or without anti-CD20 showed broadly 
equal responses for IGHV-mutated and unmutated pa-
tients,7,13,16 whereas IGHV-unmutated patients have an in-
ferior PFS compared to those with mutated IGHV following 
VenO in CLL14.9 Whether IGHV status should be used to 
determine use of BTKi- or BCL2i-based treatment remains 
unclear. Longer-term sequencing studies may provide fur-
ther guidance in this area in the future.

Impact of past medical history such as cardiovascular 
comorbidities, use of anticoagulation, and bleeding risk on 
choice of front-line therapy is covered by related guidance.2 
Here, the use of a more selective BTKi, such as acalabrutinib, 
with fewer cardiovascular side effects may be preferable.25 
Alternatively, a venetoclax-based combination is a reasonable 
alternative for this patient group. Patients with a history of 
cardiac disease should be monitored closely during obinu-
tuzumab infusion, also treatment with BCL2 inhibitors re-
quires adequate renal function and patients with severe renal 
impairment (creatinine clearance [CrCl] ≥15 and <30  ml/
min) should only be considered for venetoclax if benefit out-
weighs risk, with close monitoring for the increased risk of 
TLS.26 Therefore, for patients with high tumour burden and/
or chronic renal impairment, BTKi may be a preferred option.

Concomitant medication
Before deciding on the type of treatment, current medica-
tion should be carefully reviewed, with particular atten-
tion given to strong CYP3A inducers or inhibitors which 

should be stopped or replaced by other medication. Careful 
adjustment of dose for all targeted inhibitors is required if 
they are taken concomitantly with moderate CYP3A and 
P-GP inhibitors. Please refer to the Summary of Product 
Characteristics (SMPC) for details. For guidance on man-
agement of anticoagulation/antiplatelet therapy please 
refer to the BSH good practice paper on management of 
cardiovascular complications of Bruton tyrosine kinase 
inhibitors.2

Patient choice
A discussion of the nature, delivery and theoretical benefits 
of fixed-duration therapy and continuous therapy should 
take place. Individual patient compliance, age (for young 
patients, fixed-duration treatment may be preferable), and 
the effect of treatment on quality of life should be consid-
ered. In addition, the long-term risks of secondary myeloid 
cancers should be discussed with younger fitter patients 
with mutated IGHV, TP53-intact CLL where FCR is being 
considered.

Identifying and addressing side effects is important 
throughout treatment but is particularly relevant in the 
first 6–12 months following initiation of a BTKi. Early 
data demonstrated a 41% discontinuation rate of ibrutinib 
therapy,11 with subsequent ‘real world data’ also showing a 
discontinuation rate of 42% at 17 months.27 Acalabrutinib 
discontinuation rates were 25% for acalabrutinib with 
obinutuzumab and 30% for acalabrutinib monotherapy28 
Most side effects decrease with time with the exception of 
hypertension and cardiac arrhythmias.

Recommendations (NICE-approved)
•	 Venetoclax–obinutuzumab (VenO) or acalabrutinib are 

recommended options as initial therapy in patients un-
suitable for CIT irrespective of TP53 status (GRADE IB).

•	 Bendamustine or chlorambucil-based CIT are no longer 
recommended (GRADE IB).

•	 NICE-approved treatment options for fit patients with 
TP53 disruption include acalabrutinib, ibrutinib, or vene-
toclax monotherapy for those with a contra-indication to 
a B-cell receptor inhibitor (GRADE IB).

•	 For fit patients with intact TP53, VenO may be obtained 
via CDF.

•	 For fit patients with intact TP53 and with mutated IGHV, 
chemoimmunotherapy with FCR remains an acceptable 
initial therapy (bendamustine–rituximab [BR] or CO are 
no longer recommended) (GRADE IB).

Recommendations (not NICE-approved)
•	 Acalabrutinib–obinutuzumab is a front-line treatment 

option (GRADE IB) for all patients with or without TP53 
disruption (GRADE IB).

•	 Ibrutinib monotherapy is a front-line treatment option for 
all patients with or without TP53 disruption (GRADE IB).

•	 There is currently no role for BTKi/BCL2i combinations 
for treatment of standard-risk CLL in the front-line set-
ting outside or clinical trials.
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M A NAGE M E N T OF R E L A PSED OR 
R EFR AC TORY (R /R)  CHRON IC 
LY M PHOC Y TIC L EU K A E M I A

The current licensed therapies in relapsed CLL are BTKi 
(ibrutinib and acalabrutinib), BCL2i (venetoclax monother-
apy or in combination with rituximab) and phosphoinositide 
3-kinase inhibitors (PI3Ki) (idelalisib and rituximab).29–36 
After one or several cycles of CIT, BTK, PI3K and BCL2 in-
hibitors, alone or in combination with anti-CD20 antibod-
ies, constitute standard treatment options for relapsed CLL, 
regardless of presence or absence of TP53 disruption. No 
randomised evidence has compared BTKi versus venetoclax-
based combinations in R/R CLL after chemoimmunother-
apy. Individualised decisions are recommended, taking into 
account patient preference and toxicity profile. There are 
also little data on the ideal sequencing strategy when pa-
tients relapse following targeted agents (Table 2).

If a patient is relapsing on a targeted agent, treatment 
should be continued for as long as the patient derives clin-
ical benefit until the subsequent targeted therapy is avail-
able, as there is a risk of rapid progression once therapy is 
discontinued.

Acalabrutinib

Acalabrutinib monotherapy demonstrated benefit in re-
lapsed CLL over investigator’s choice (BR or idelalisib–
rituximab [IdelaR]), in the ASCEND trial.32 With a median 
follow-up of 16.1 months, patients treated with acalabruti-
nib showed an overall response rate (ORR) of 81% and a 12-
month PFS of 88% compared to 68% on the investigatoŕ s 
choice. Acalabrutinib also improved PFS in TP53-disrupted 
and unmutated IGHV subgroups. There were no new safety 
signals for acalabrutinib and the rate of discontinuation due 
to AEs was 11%.

Venetoclax–rituximab

Twenty-four-month fixed-duration venetoclax and rituxi-
mab (VenR) for R/R CLL recently demonstrated PFS and 
OS benefit compared to BR in MURANO with a four-
year PFS of 57.3% and 4.6%, respectively (HR 0.19; 95% 
CI 0.14–0.25). A greater proportion of VenR-treated pa-
tients attained peripheral blood MRD negativity at the 
end of treatment (62.4% vs 7.6%).35,37 Only 5/389 patients 
enrolled had previously been exposed to BCRi. VenR was 
active in unmutated IGHV patients and in those with TP53 
disruption.

Ibrutinib

Ibrutinib showed superior efficacy in R/R CLL compared 
to single-agent ofatumumab in RESONATE.29 Six-year 

follow-up demonstrated an ORR of 91% and a CR rate of 
11%.38 Median duration of therapy was 41 months with 
22% still on ibrutinib at study closure. Median PFS was 44.1 
months for the ibrutinib arm and 8.1 months for the ofatu-
mumab arm. Atrial fibrillation and hypertension were seen 
in 12% and 21% respectively.38

Idelalisib–rituximab

In a phase 3 trial of R/R patients unfit for standard chemo-
immunotherapy, IdelaR demonstrated an ORR of 83.6%,31 a 
PFS of 19.4 months and an OS of 40.6 months compared to 
rituximab monotherapy. The IdelaR subgroup of ASCEND 
showed a similar median PFS of 15.8 months.32 However, 
IdelaR remains a less used treatment option due to immune-
mediated and infectious complications.

SEQU E NCI NG OF 
TA RGETE D I N HIBITOR S

Few prospective data exist to guide the sequencing of tar-
geted therapy, with pivotal randomised controlled trials 
(RCTs), primarily performed in targeted inhibitor-naïve pa-
tients relapsing after CIT. A prospective phase 2 trial29,33,35 
of venetoclax monotherapy in 91 ibrutinib-exposed patients 
noted an ORR of 65% and a modified progression-free 
survival (mPFS) of 24.7 months. Thirty-six patients who 
received prior idelalisib showed an ORR of 67% and a 12-
month estimated PFS of 79%.39 Sixteen dual PI3Ki/BTKi-
exposed patients demonstrated an ORR of 50% and a mPFS 
of 16.4 months.40 Venetoclax monotherapy post BCRi is fur-
ther supported by retrospective data.41–43

No prospective studies provide evidence for sequencing 
with BCRi post venetoclax. Recent retrospective evidence 
suggests however that BTKi provide high ORR in heavily 
pretreated patients including those previously exposed to 
venetoclax44,45 and produce more favourable results than 
PI3Ki in this setting. Venetoclax monotherapy is licensed 
for relapsed CLL patients who have failed or are unsuitable 
for BCRi.33,42,46,47 Venetoclax monotherapy remains a the-
oretical option for retreatment following fixed-duration-
including venetoclax regimens; however evidence for this 
approach remains limited.34,48 (Box  1). The non-covalent 
BTKi pirtobrutinib has efficacy in patients exposed to both 
covalent BTKi and venetoclax,49 but is not yet approved in 
Europe.

BTK i I N TOL ER A NCE

The majority of data on BTKi intolerance comes from expe-
rience of treating with ibrutinib and represents small num-
bers. Two clinical trials50,51 demonstrated that acalabrutinib 
is effective in patients stopping ibrutinib due to intolerance. 
A phase 2 trial of 60 patients51 found an ORR of 73% (CR 5%) 
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and a two-year PFS of 72%. Frequent AEs were diarrhoea 
(53%), headache (42%), and contusion (40%). Prospective 
trial data indicate that long-term outcomes are better for pa-
tients who discontinue a BTKi for intolerance rather than 
resistance, but there are no available data on responses to 
subsequent therapies.52–54 In exploratory post-hoc sub-
group analyses, 19 (63%, 95% CI 44–80) of 30 patients who 
had discontinued ibrutinib therapy because of AEs had an 
overall response with venetoclax, compared with 27 (54%, 
95% CI 39–68) of 50 patients who had discontinued ibru-
tinib because of disease progression.33 Direct comparison 
of acalabrutinib and ibrutinib showed that acalabrutinib is 
better tolerated with similar efficacy to ibrutinib in previ-
ously treated patients, but has lower frequencies of common 
AEs, severe AEs and AE-related treatment discontinuation. 
In particular, cardiovascular events were less common.25

A prospective phase 2 trial has demonstrated that the se-
lective PI3K-delta inhibitor umbralisib is safe and effective 
in BTKi and PI3Ki intolerant patients.55

Recommendations
•	 Targeted inhibitors (BTKi or BCL2i alone or in combi-

nation with rituximab) are the treatment of choice for 
relapsed CLL. In England and Wales, ibrutinib, acal-
abrutinib, and venetoclax with or without rituximab are 
currently approved and commissioned for this indication 
(GRADE IB).

•	 For patients relapsing after BTKi offer venetoclax-based 
regimens, irrespective of TP53 status (GRADE IIB).

•	 For patients relapsing following fixed-duration 
venetoclax-based therapy consider either a BTKi (GRADE 
III) or venetoclax retreatment depending on duration of 
PFS1 (GRADE III).

•	 For relapsed patients who are intolerant to ibrutinib, offer 
either venetoclax-based therapy or acalabrutinib depend-
ing on the reason for intolerance (GRADE IIB).

•	 For patients relapsing on BTKi, continue treatment until 
alternative therapy is initiated (GRADE III).

•	 Idelalisib–rituximab remains an option for relapsed pa-
tients who are unsuitable for or who are refractory to 
BTKi- and BCL2i-based treatment. (GRADE IIB).

•	 Patients with double refractory CLL after BTKi and BCL2i 
should be considered for clinical trials (GRADE III).

ROL E OF A L LOGE N EIC STE M 
CE L L TR A NSPL A N TATION A N D 
CHI M A ER IC A N TIGE N R ECEP TOR 
(CA R) T- CE L L TH ER A PY

British Society of Blood and Marrow Transplantation and 
Cellular Therapy (BSBMTCT) indications for allogeneic 
transplantation in CLL remain as defined in 2013 (https://
bsbmt​ct.org/). This therapy continues to be an option for 
patients with high-risk features such as TP53 disruption and 
treatment failure. The decision to transplant patients with 
high-risk disease should be based on remission status, patient 
age, performance status, comorbidity and patient preference, 
donor status and availability of alternative treatments. Given 
the rapid evolution of targeted treatment options available, 
the definition of treatment failure that indicates allogeneic 
transplantation remains unclear. At the time of writing, pa-
tients who are transplant-eligible, refractory to CIT and/or 
carry TP53 disruption, and relapse following at least one tar-
geted agent should be considered. Of note, targeted inhibitors 
do not appear to impact the safety of allogeneic transplanta-
tion, and survival outcomes are similar regardless of number 
of agents received, prior chemoimmunotherapy exposure, or 
targeted inhibitors immediately prior to transplant.56

Alternative immune effector-cell therapies to allo-
geneic transplantation are emerging, including CD19-
directed chimaeric antigen receptor therapy (CAR-T) 

B O X  1   Sequencing options for targeted agents

https://bsbmtct.org/
https://bsbmtct.org/
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which has been evaluated in clinical trials throughout the 
last 10 years following initial success reported in 2011.57 
A variety of constructs, effector-cell ratios and admin-
istration with concurrent ibrutinib have been or are un-
dergoing evaluation in phase 1 and 2 trials.58–62 Overall 
response rates of up to 95% of patients have been reported, 
with CR rates of 25% to 60%–65% in heavily pretreated 
patients. These disappointing results may be due to CLL-
associated exhaustion of autologous T cells. Toxicity has 
also limited the use of CAR-T to the minority of patients 
with CLL who do not have underlying comorbidities. 
Long-term follow-up data are lacking and currently such 
treatment remains an option only through clinical trials. 
It is of note that a number of trials of cellular products li-
censed for other B-cell malignancies have either been ter-
minated (e.g. NCT02640209 using tisagenlecleucel) or are 
not progressing (e.g. NCT03624036 using brexucabtagene 
autoleucel). RT remains a very challenging complication 
of CLL for which CAR-T cell therapy may have a role. For 
the management of RT please refer to the recent BSH good 
practice paper.3

Recommendations
•	 Allogeneic stem cell transplantation (AlloSCT) is a treat-

ment option for suitable patients with high-risk CLL de-
fined by either: 
	(i)	failed two out of chemoimmunotherapy, BCRi and/or 

BCL2i irrespective of TP53 status (GRADE IV), or
	(ii)	failed either BCRi and/or BCL2i therapy and harbour 

a TP53 disruption (GRADE III).
•	 AlloSCT should be considered for suitable patients with 

RT (GRADE III).
•	 CAR-T therapy is currently only an option in clinical 

trials.

VACCI NATIONS ,  PROPH Y L A X IS , 
A N D COV ID -19

Vaccinations

A hallmark of CLL is progressive immunodeficiency63 char-
acterised by impaired responses to vaccination, including 
influenza, pneumococcal, hepatitis B and Varicella zoster 
virus (VZV).64–66 We strongly advise patients to keep a vac-
cination log book (see Appendix).

At diagnosis, the conjugate pneumococcal vaccine 
Prevenar13 is recommended, followed at least two months 
later by the polysaccharide vaccine Pneumovax23 (https://
www.gov.uk/gover​nment/​publi​catio​ns/pneum​ococc​al-the-
green​-book-chapt​er-25). Serum antibody response to vacci-
nation should be checked in those with a history of recurrent 
or severe bacterial infections. The annual seasonal ‘flu vac-
cine’ is advised.

Live vaccines (measles/mumps/rubella, live polio, yel-
low fever and varicella vaccine [Zostavax]) should not be 
given. Patients should avoid contact with children who 

have received the live nasal influenza vaccine for seven days 
(https://www.cdc.gov/flu/preve​nt/nasal​spray.htm.)

The recombinant varicella vaccine (Shingrix) is safe for 
patients with CLL,67 and is available in the UK for those aged 
70–79 years of age (https://www.gov.uk/gover​nment/​publi​
catio​ns/shing​les-immun​isati​on-progr​amme-intro​ducti​on-
of-shing​rix-letter).

Anti-microbial prophylaxis with targeted agents

Anti-bacterial prophylaxis should be considered for all 
patients with a history of recurrent or serious bacterial 
infections. Most patients with relapsed/refractory disease 
suffer from secondary immunodeficiency. For patients 
taking BTKi continuously Pneumocystis jirovecii (PJP) 
prophylaxis is recommended either throughout therapy 
or for at least the first 12 months when the risk of atypical 
infection appears to be highest.68 For relapsed/refractory 
patients on fixed-duration regimen (Ven-R), prophylaxis 
may be considered for at least six months after the end of 
treatment or until CD4 T-cell recovery. Reports from the 
Medicines and Healthcare products Regulatory Agency 
[MHRA] on PJP pneumonia in patients treated with BTKi 
in a front-line setting vary and use of PJP prophylaxis here 
is poorly defined.68,69 We recommend PJP prophylaxis for 
the first year of BTKi therapy in those on combination 
therapy or for patients with significant comorbidities and 
a history of recurrent or serious infections. For BCL2i, re-
ports of PJP infection are rare70 and limited to those heav-
ily pretreated.

Prophylaxis with azoles is not routinely recommended 
with BTKi or BCL2i due to potential drug interactions. 
There are however several reports of invasive fungal infec-
tions on patients receiving BTKi therapy,71 and the risks and 
benefits of combining azoles with targeted therapy should 
be weighed against each other depending on the individual 
patient’s risk profile.

Immunoglobulin replacement therapy

Hypogammaglobulinaemia is a common finding in patients 
with CLL.72 Immunoglobulin (Ig) replacement therapy 
is advised for patients who: (1) suffer recurrent or severe 
bacterial infections despite six months of continuous oral 
antibiotic therapy; (2) have a total IgG <4 g/l; and (3) have 
documented failure to respond to polysaccharide vaccine 
challenge (https://igd.mdsas.com/clini​cal-info/).

Subcutaneous preparations of immunoglobulin re-
placement therapy (scIg) that can be self-administered 
may be more convenient for patients and can be used as 
an alternative to intravenous preparations. A starting dose 
of 0.4–0.6  g/kg/month is recommended with adjustment 
according to the trough IgG (https://igd.mdsas.com/clini​
cal-info/). In a small cohort, the scIg formulation resulted 
in higher IgG trough levels and patient quality of life 

https://www.gov.uk/government/publications/pneumococcal-the-green-book-chapter-25
https://www.gov.uk/government/publications/pneumococcal-the-green-book-chapter-25
https://www.gov.uk/government/publications/pneumococcal-the-green-book-chapter-25
https://www.cdc.gov/flu/prevent/nasalspray.htm
https://www.gov.uk/government/publications/shingles-immunisation-programme-introduction-of-shingrix-letter
https://www.gov.uk/government/publications/shingles-immunisation-programme-introduction-of-shingrix-letter
https://www.gov.uk/government/publications/shingles-immunisation-programme-introduction-of-shingrix-letter
https://igd.mdsas.com/clinical-info/
https://igd.mdsas.com/clinical-info/
https://igd.mdsas.com/clinical-info/
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improved in comparison to intravenous formulations. In 
addition, a reduction in the number of AEs were seen with 
scIg.73

COVID-19

This recommendation represents information available on 
15/01/2022. Please refer to online updates for the latest in-
formation found here: https://b-s-h.org.uk/about-us/news/
covid-19-updates/

The COVID-19 pandemic has presented particular 
challenges for patients with CLL and their physicians. It 
is likely that the secondary immunodeficiency associated 
with CLL confers a higher risk of severe COVID-19 disease 
requiring hospitalisation, but no reliable data exist to esti-
mate the true relative risk compared with age/sex-matched 
controls.

An early report suggested the prevalence of COVID-19 in 
patients with CLL was similar to that in the general popula-
tion but associated with a high mortality rate in those with 
symptomatic infection (reported to be between 30.4% and 
33%).74,75 Survival rates were similar amongst treatment-
naïve patients and those on therapy, including those on 
BTKi.75

In a single-centre cohort, where CLL patients were 
screened for COVID-19 infection during clinic atten-
dance, the all-cause mortality was lower (13%), but this in-
cluded a number of asymptomatic patients.76 Patients who 
have recovered from COVID-19 infection have lower se-
roconversion rates (67% vs. 98% IgG positivity in individ-
uals without CLL), and this is most notable in those with 
hypogammaglobulinaemia.76

The degree of protection afforded to patients with CLL by 
the available COVID-19 vaccines is lower than that of healthy 
age-matched controls.77 An initial study from Israel found 
serological responses to the mRNA BNT162b2 COVID-19 
vaccination of 52% compared with 100% for age-matched 
controls. The response rate for untreated patients was 55.2% 
compared with 16% in those on BTKi therapy. No patient 
within 12 months of anti-CD20 therapy mounted a serolog-
ical response to vaccination.77 The UK CLL-VR study re-
cruited 500 patients who had received either the BTN162b2 
and ChAdOx1 vaccination, with an extended interval be-
tween the two doses. Here, an antibody response rate of 
67% was observed compared to 100% in healthy donors. 
This increased to 79% amongst those on watch and wait. 
Reduced response rates were seen in those on BTKi therapy 
or with hypogammaglobulinaemia. Notably, amongst anti-
body responders, reduced neutralisation titres against the 
Delta variant, which was dominant in the UK at the time 
of study, were observed compared to healthy controls, sug-
gesting a further functional deficit in those with detectable 
antibody responses.78 The immune correlates of protection 
from severe COVID-19 disease with specific antibody levels 
remains unknown. Immune response to COVID-19 vacci-
nation is complex and includes cellular responses, which are 

difficult to measure in routine diagnostics. However, recent 
reports suggest that cellular responses to vaccination are 
also reduced in CLL compared to healthy controls (between 
32% and 38% compared to 90%).

Encouragingly, reponse rates and antibody titres do ap-
pear to improve with subsequent doses of vaccination.79 
Vaccination should be recommended to all patients and 
ideally completed before commencing therapy, particularly 
for those starting BTKi.66 Due to the inferior response rates 
observed amongst patients with CLL, a third primary dose, 
followed at least three months later by a fourth dose, is now 
recommended.

For patients who develop COVID-19 infection, treat-
ment options have been extended and are available now 
for patients with CLL in the community. Sotrovimab (a 
monoclonal antibody against SARS-CoV-2 spike protein) 
has been shown to reduce the risk of hospitalisation and 
death in unvaccinated, high-risk patients by up to 85%.80 
Currently it is restricted to patients who test positive for 
infection and have developed symptoms within the last five 
days. Trials are ongoing for its use as a prophylactic treat-
ment option. Similarly, molnupiravir, an antiviral, is asso-
ciated with a 30% reduction in the risk of hospitalisation or 
death81 and is available with the same eligibility criteria and 
where administration of monoclonal antibody therapy is 
not possible or contra-indicated (https://www.engla​nd.nhs.
uk/coron​aviru​s/publi​catio​n/inter​im-clini​cal-commi​ssion​
ing-polic​y-neutr​alisi​ng-monoc​lonal​-antib​odies​-or-antiv​
irals​-for-non-hospi​talis​ed-patie​nts-with-covid​-19/).

Recommendations
•	 All patients should be offered vaccination at diagnosis, 

keep a vaccine logbook and avoid live vaccines (GRADE 
IV, UK DoH guidance).

•	 Vaccination against pneumococcal infections include: 
Prevnar13 followed two months later by Pneumovax23. 
Functional antibodies should be checked six weeks later 
in those with a history of recurrent or serious infection, 
to accelerate access to IVIg (UK DoH guidance; GRADE 
IV). Vaccination should be repeated every five years.

•	 Patients with recurrent or serious infections should be 
recommended prophylactic antibiotics (GRADE IV).

•	 PJP prophylaxis should be considered in patients at risk 
(GRADE IV).

•	 Patients with a low IgG (<4 g/l), recurrent or serious in-
fection despite six months of prophylactic antibiotics and 
a documented failure to respond to vaccination should 
be offered immunoglobulin replacement therapy (NHSE 
guidance).

•	 The annual flu vaccination is recommended for patients 
and household members.

•	 COVID-19 vaccination is recommended in all patients 
and household members (UK DoH guidance).

•	 Routine testing for COVID-19 antibody is currently not 
recommended.

•	 Monoclonal antibody therapy against the spike protein 
(or anti-viral therapy if administration of monoclonal is 

https://scanmail.trustwave.com/?c=261&d=msvj4XgZceZ9o0wXWpTC3WTE_-TdVGxaJvmoRi18bw&u=https%3a%2f%2fb-s-h%2eorg%2euk%2fabout-us%2fnews%2fcovid-19-updates%2f
https://scanmail.trustwave.com/?c=261&d=msvj4XgZceZ9o0wXWpTC3WTE_-TdVGxaJvmoRi18bw&u=https%3a%2f%2fb-s-h%2eorg%2euk%2fabout-us%2fnews%2fcovid-19-updates%2f
https://www.england.nhs.uk/coronavirus/publication/interim-clinical-commissioning-policy-neutralising-monoclonal-antibodies-or-antivirals-for-non-hospitalised-patients-with-covid-19/
https://www.england.nhs.uk/coronavirus/publication/interim-clinical-commissioning-policy-neutralising-monoclonal-antibodies-or-antivirals-for-non-hospitalised-patients-with-covid-19/
https://www.england.nhs.uk/coronavirus/publication/interim-clinical-commissioning-policy-neutralising-monoclonal-antibodies-or-antivirals-for-non-hospitalised-patients-with-covid-19/
https://www.england.nhs.uk/coronavirus/publication/interim-clinical-commissioning-policy-neutralising-monoclonal-antibodies-or-antivirals-for-non-hospitalised-patients-with-covid-19/
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not available) is recommended for patients who develop 
COVID-19 infection and are within five days of symptom 
onset.

PATIE N T SU PPORT, I N FOR M ATION 
A N D CONSE N T TO TR E ATM E N T

CLL Support Association (https://www.cllsu​pport.org.uk), 
Leukaemia Care (https://www.leuka​emiac​are.org.uk) and 
other groups provide valuable support to CLL patients. 
After confirmation of diagnosis and initial counselling, 
we recommend that patients are directed to these charities, 
and also during later points of the patient’s journey where 
they can receive help on a personal basis. When embarking 
upon treatment patients should be consented using the dedi-
cated Systemic Anticancer Therapy (SACT) consent forms 
(https://www.cance​rrese​archuk.org/healt​h-profe​ssion​al/
treat​ment-and-other​-post-diagn​osis-issue​s/conse​nt-forms​
-for-sact-syste​mic-anti-cance​r-thera​py#sact_consent5) or 
equivalent local documents if available.
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