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SUMMARY

Over the last decade, the oral Bruton’s tyrosine kinase (BTK) inhibitor ibrutinib induced a paradigm shift
in the treatment of patients with chronic lymphocytic leukaemia (CLL), mantle cell lymphoma (MCL), and
Waldenstrdms macroglobulinemia (WM). In clinical trials and in real-world studies, ibrutinib proved to be an
effective agent with an overall favourable safety and tolerability profile. However, compared with standard
chemo-immunotherapy (CIT), ibrutinib was associated with a higher incidence of atrial fibrillation (AF). The
patho-physiological mechanisms underlying this increased AF incidence are not completely understood,
but it is thought to be related to off-target inhibitory effects of ibrutinib on the Tec protein tyrosine kinase
(TEC) in cardiac cells. The prevalence of AF in patients treated with ibrutinib is highest during the first three
months of therapy, which warrants an increased vigilance during this treatment phase. However, AF in patients
treated with ibrutinib is generally well manageable without ibrutinib discontinuation. Prior to the start of ibrutinib
treatment, identification and addressing modifiable risk factors for AF is a first important step. The threshold
for haematologists to consult a cardiologist or a cardio-oncologist should be low and a close collaboration
between both specialties is warranted, Unnecessary ibrutinib interruptions should be avoided, and uncom-
plicated AF is not a valid reason to discontinue or interrupt ibrutinib. If anticoagulation is required, direct oral
anticoagulants are preferred. In this paper, a panel of haematology and cardiology specialists have provided
practical guidance on how to evaluate patients prior to ibrutinib treatment and monitor during ibrutinib therapy.
Furthermore, they have provided practical guidance on how to manage AF in ibrutinib-treated patients,
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INTRODUCTION: EPIDEMIOLOGY OF
ATRIAL FIBRILLATION (AF) AND
POSTULATED AETIOLOGY OF INCREASED
AF RISK WITH IBRUTINIB

Globally, atrial fibrillation (AF) is the most common car-
diac arrthythmia, and one in four middle-aged adults in
Europe and the United States will develop the condition.

Moreover, estimates suggest a greater prevalence in older
persons.! An increased prevalence has been ohserved in
patients with malignancies, which is even more pronoun-
ced among patients with chronic lymphocytic leukaemia
(CLL).>? Age, hypertension, diabetes mellitus, coronary
artery disease, heart failure and valvular disease are the
predominant risk factors for AF in the general population *
As CLL, Mantle Cell Lymphoma (MCL) and Waldenstréms
Macroglobulinemia (WM) (approved indications for ibru-
tinib in Europe) are mainly diseases of the elderly, the risk
of a de novo AF diagnosis is further compounded.

Recently, ibrutinib, a potent small-molecule inhibitor of
Bratort's tyrosine kinase (BTK), emerged as a paradigm-
shifting agent in the treatment of CLL. Ibrutinib has shown
to improve the response rate in patients with CLL com-
pared to other CLL treatments and prolongs the progression-
free and overall survival in treatment-naive and relapsed/
refractory CLL patients, including those with high-risk
cytogenetic features.>® Overall, ibrutinib demonstrated a
favourable salety profile in clinical trials and is generally
well tolerated in clinical practice, regardless of patient's age.
However, compared to standard chemo-immunotherapy
(CIT), ibrutinib therapy was associated with a higher
incidence of AF®® The pathophysiological mechanisms
underlying this increased AF incidence are not completely
understood. In addition to BTK-inhibition, ibrutinib has
off-target inhibitory effects on Tec protein tyrosine kinase
(TEC}. Both BTK and TEC are expressed in cardiac tissue,

and their expression is higher in atrial tissue in AF than
in atrial tissue in sinus rhythm. This suggests that BTK
and TEC have functional roles during cardiac stress.®
Furthermore, BTK and TEC are known regulators of the
phosphoinositide 3-kinase~AKT pathway, which is a crit-
ical regulator of cardiac protection under stress conditions.
Down-regulation/inhibition of the PI3K/AKT pathway due
to ibrutinib might render the heart more prone to AFM
Nevertheless, other precipitants for AF such as structural
heart disease (e.g. mitral regurgitation, left atrial dilatation,
dilated cardiomyopathy, myocardial fibrosis), which are
frequently seen in the elderly population, should be taken
inte consideration as well.

Currently, clinical practice guidelines on the management
and prevention of AF in patients treated with ibrutinib
are poorly defined. Therefore, an expert panel consisting
of Belgian haematologjsts, cardiologists, pharmacologists,
hospital pharmacists, and haemostasis specialists convened
to develop a practical consensus paper on the prevention
and management of AF in patients on ibrutinib. Since
randomised controlled tyial (RCT) evidence specific’ to
management strategies for AT is lacking, several recom-
mendations presented in this paper are based on expert
opinion and are not necessarily always in line with the
Summary of Product Characteristics (SmPC).

CLINICAL DATA ON IBRUTINIB AND AF

In 2017, Brown et gl. pooled data from 1,505 CLL and
MCL patients enrolled in four large RCTs (RESONATE,
RESONATE-2, HELIOS, and RAY) to characterise the inci-
dence of AF in ibrutinib treatment ® At a median follow-up
of 16.6 months the overall incidence of AF (including atrial -
flutter) was 6.5%, increasing to 10.4% at 36 months, which
correspended to a cumulative AF risk of 13.8% at 36 months.
After 36 months of follow-up, treatment interruptions or
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discontinuations of ibrutinib due to AF occurred in only
3.3% and 0.9% of patients respectively.’ Brown et al. also
revealed that AF predominantly occurred during the first
6 months of treatment (5.3%), after which the incidence
declined to less than 1% between 6 and 18 months of
treatment.” Importantly, 85.2% of patients with a previous
history of AF or abnormal heart rhythm did not suffer
from new AF episodes when treated with ibrutinib, and
this was also the case for 90.5% of patients with a history
of hypertension. Thus, a history of AF should not preclude
patients from commencing ibrutinib treatment. Univariate
analyses idenrified prior history of AF, ibrutinib therapy,
age over 65 years, hypertension, and hyperlipidaemia as
significant risk factors for developing AF® Multivariate
analyses showed prior history of AF, ibrutinib therapy,
and age over 65 years as independent predictors of AF?
With respect to efficacy, the presence of AF did not impact
progression-free survival (PES) in ibrutinib-treated patients ?
Two additional publications by Yun et al. and O'Brien et dl.
also assessed the safety profile of ibrutinib in these four
RCTs. 1213 O'Brien et al. reported that cardiac disorders
were reported in 15% of ibrutinib-treated patients as com-
pared to 10% in the control arms, with exposure-adjusted
incidence rates of 0.15 and (.14 in the ibrutinib and con-
trol arm, respectively. Their findings were in accordance
with the data from Brown et al.: 1) the incidence of AF was
higher in ibrutinib-treated patients than in the control
arm (6% vs. 2%), 2) the prevalence of AF was highest in the
first three months of ibrutinib therapy and 3) treatment
discontinuations due to AF were rare (1%).12

Receritly, several updates of clinical trials evaluating ibru-
tinib in patients with CLL or MCL provided long-term
follow-up data on the incidence of AF in ibrutinib treat-
ment. For example, updated results of a phase II study
(PCYC-1102/1103) of ibrutinib-treated CLL patients with
up to 8 years of follow-up, reported = grade 3 atrial fibril-
lation in 6% (n=2) in first-line and 10% (n=10) in relapsed/
refractory patients.'* In addition, data from RESONATE in
patients with previously treated CLL with a median follow-
up of 65.3 months showed an AF rate of 12% (= grade 3 in
6%, mainly during first year 4%).%” Data from RESONATE-2
with first-line ibrutinib treatment, showed AF of any grade
in 16% of patients (= grade 3: 5%) after a median follow-
up of 60 months.!® Long-term follow-up data in MCL (41

" months, pooled analysis from PCYC-1104, SPARK and RAY

studies) revealed an AF prevalence of 11.4% (= grade 3;
6.2%)." Long-term follow-up data (56 months) of ibru-
tinib monotherapy in previously-treated WM patients
showed that 12.7% of patients experienced atrial arthyth-
mia."® Finally, in the ibrutinib mono-therapy arm of the

iNNOVATE study in patients with WM, no atria} fibril-
lation events were reported with a median follow-up of
42 months.*®

GENERAL EVALUATION BEFORE
INITIATING OF IBRUTINIB TREATMENT
AND SPECIFIC PREVENTIVE MEASURES
TO MINIMISE DE NOVO AF IN PATIENTS
TREATED WITH IBRUTINIB

GENERAL RECOMMENDATIONS BEFORE
STARTING IBRUTINIB

Routine laboratory testing (i.e. complete blood count,
general biochemistry) should be performed and patients
should undergoe a thorough evaluation of their concomi-
tant therapies and comorbidities, 2s some are generally
known as potential risk factors for development of AT
(see further). In general, and not specifically linked to
the development of AF, prescribers should be aware that
ibrutinib is a substrate of CYP3A4 and may be a substrate
of P-gp and as a result, interactions with other agents
leading to changes in plasma levels cannot be excluded,
Therefore, it is recommended to routinely evaluate the risk
for clinically relevant drug-drug interactions. It should also
be discussed with the patient that the use of over-the-
counter preparations with possible drug-drug interactions
(e.g. St. John's Wort) is contraindicated.

The current SmPC highlights the increased bleeding
risk with ibrutinib and supplements such as fish oil and
vitamin E preparations should be avoided. Given the
potential need for long-term anticoagulation for stroke
prevention, our expert recommendation is to address
modifiable bleeding ﬁsk‘factors, and for example, con-
comitant non-steroidal anti-inflammatory drugs (NSAIDs)
and aspirin use should be avoided. In addition, a re-evalu-
ation of antiplatelet agent use, and an optimisation of the
antihypertensive drug regimen is also highly recommended
before starting ibrutinib. The same applies to the use of
supplements that might further add to the bleeding risk
(ie. vitamin E and fish oil}.?0%

SPECIFIC PREVENTIVE MEASURES TO
MINIMISE DE NOVO AF iN PATIENTS TREATED
WITH IBRUTINIB

Primary prevention of AF is the first step in prevention
and refers to the implementation of appropriate measures
in patients at risk but without previous documentation of
AT. This strategy relies on the identification and manage-
ment of risk factors and comorbidities predisposing to AF,
belore the development of atrial remodelling and fibross.?
Important AF risk factors include hypertension, heart
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failure {HF), diabetes mellitus, abesity, excess alcohol or
caffeine consumption, valvular heart disease, coronary
artery disease, vascular disease, chronic kidney disease,
inflammatory diseases, chronic obstructive pulmonary
disease, pneumonia, hyperthyroidism, and the presence
of obstructive sleep apnoea.'

Patients who present with CLL often have multiple of
these risk factors for atrial fibrillation. One of these is
hypertension. Adequate management of hypertension may
prevent AF by reducing atrial stretch, but inhibition of
the renin-angiolensin-aldosterone system may exert an
additional protective role by suppressing electrical and
structural cardiac remodeling.! Hypertension is not only a
risk factor for development of AF, it is also a known adverse
event of ibrutinib, and its risk persists over time.’*’¢ Data
from RESONATE in patients with previously treated CLL
with a median foliow-up of 65.3 months showed an hyper-
tension rate of 21% (= grade 3 in 9%).!* Over the course
of six years, the prevalence of 2 grade 3 hypertension was
4%, 8%, 7%, 7%, 8%, and 11% over years zero to one, one
to two, two to three, three to four, four to five, and five
to six, respectively.!” Most patients who experienced AF
had one or more relevant risk factors (92%), including
hypertension (38%). Data from RESONATE-2 with first-
line ibrutinib treatment, showed hypertension of any
grade in 26% of patients (grade 3: 9%; no grade 4) after a
median follow-up of 60 months.'®

Inn order to identify AF, other arrhythmias or ECG abnor-
malities suggestive for an underlying heart disease, it is
recommended to perform a 12-lead electrocardiogram
(ECG) before initiating treatment with ibrutinib.? We
do not advise routine Holter monitoring or referral for
echocardiography before the start of treatment. Only in
patients in whom the medical history, clinical examination
or the ECG indicate any abnormality, further investiga-
tions should be considered, and a referral to a cardiologist
should be initiated. Overall, the threshold for haematolo-
gists to consult a cardiologist or a cardio-oncologist should
he low and a close collaboration between both specialties
is warranted. Especially patients with structural heart
disease, including heart failure or left atrial abnormalities,
should be carefully counselled and closely monitored
regarding incident AR

The vast majority (85.2%) of patients with a history of
AF did not have a recurrence while being treated with
ibrutinib.®** Therefore, a history of AF should not preclude
patients from commencing ibrutinib.

FOLLOW-UP DURING IBRUTINIB THERAPY

In their recommendations for the management of AF in
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ibrutinib treated patients, Boriani et al. advise to repeat

the ECG every two months during the first six months of
therapy and every six months thereafter.** The rationale
for this more frequent screening during the first six months
is based on the increased AF incidence during the initial
treatment phase, which declined to a lower level there-
after. Whether a two-monthly ECG during the first six
months of therapy should be routine practice can be
debated. We consider the use of ibrutinib as an additional
risk factor for the development of AF. The prescriber should
remain vigilant for the development of AF or its conse-
quences (heart failure, thrombo-embotic events) during
ibrutinib treatment. The panel encourages repeated ECG
testing or Holter monitoring (if the ECG remains negative
for AF) only when AF is suspected. This is especially
important when other risk factors are present, in addition
to ongoing treatrent with ibrutinib. Patients may also use
available wearable devices and smartphone apps for selt-
mornitoring. T

“Patients should also be made aware of potential symptoms

of atrial fibrillation like palpitations, weakness, chest pain,
new onset of dyspnoea, dizziness or fainting and should
inform their physician immediately.

Given the increased risk for hypertension in patients treated
with ibrutinib, it is also advised to monitor the blood pres-
sure (e.g. by the patients; general practitioner) closely
throughout the course of treatment in every patient.?

MANAGEMENT OF AF IN PATIENTS
TAKING IBRUTINIB

GENERAL APPROACH

In the pivotal ibrutinib clinical trials, AF has been man-
aged per typical standards of care for AF management by
both rate conirol and rhythm control agents. Diuretics,
ACE inhibitors, calcium channel blockers and anti-
arthythmic drugs were used in 36.7%, 38.8%, 24.5% and
36.7% of patients, respectively.’

The SmPC states that ibrutinib should be withheld for
any new onset or worsening > grade 3 non-haematological
toxicity, » grade 3 neutropenia with infection or fever, or
grade 4 haematological toxicities. Once the symptoms of
toxicity have resolved to grade 1 or baseline (i.e. recovery),
the treatment with ibrutinib may be reinitiated at the
starting dose. If toxicity re-occurs, the once daily dose
shoutd be reduced by one level (see SmPC). A second dose
reduction by 140 mg may be considered if needed. I tox-
icity persists or recurs following two dose reductions,
ibrutinib should be permanently discontinued.®

Our expert recommendation supports an approach that
differs from the SmPC for two reasons, Firstly, it is not well



TABLE 1. Ciinical risk factors for stroke, transient
ischaemic attack and systermic embaolism in the
CHADS,-VAS, score {Adapted from Hindricks et al.,

2020)!

Congestive heart failure® +1
Clinical heart failure, or objective evidence of
moderate to severe left ventricular dysfunction,
or hypertrophic cardiomyopathy

Hypertension® +1
or on antihypertensive therapy

Age 75 years or older +2

Diabetes Mellitus +1
Treatment with oral hypoglycaemic drugs
and/or insulin or fasting blood glucose
125 mg/dL (7 mmol/L)

Stroke +2
Previous stroke, transient ischamic attack, or
thromboembolism

Vascular disease +1
Angiographically significant coronary artery
disease, previous myocardial infarction,
peripheral artery disease, or aortic plaque

Age 65-74 years +
Sex -+

Female

CHADS,-VAS, score = congestive heart failure, hypertension,
Age = 75 (doubled), diabetes, stroke {doubled}, vascular
disease, Age 65-74 and sex (femaie).

*Recent decompensated heart failure irrespective of left
veniricular (L) election fraction (thus incorporating heart faiiure
with preserved ejection fraction or heart failure with reduced
ejection fraction), or the presence (gven if asymptomnatic) of
moderate-severs LV systolic impairment an cardiac imaging.
Hypertrophic cardiomyopathy confers a high stroke risk and
aral anticoagulant is beneficial for stroke reduction.

History of hypertension may result in vascular changes that
predispose to stroke, and a well-controlled hlood pressure
(BP) today may not be well controlled over time. Uncontrolled
BP - the optimal BP target associated with the lowest risk of
lschaemic stroke, death, and other cardiovascular outcomes is
120 ~ 129/<80 mmig.

established that AF with ibrutinib is dose-dependent;
hence, the proposed dose reduction in the SmPC may be
inconsistent with the pathophysiology of AE! Secondly,
the AF grading system by Common Terminology Criteria

for Adverse Fvents (CTCAE) is not supported by the
cardiologists in the panel. AF is largely considered to be
dichotomous; it is either present or absent. It is also a com-
mon disbeliel that stroke depehds on the duration/sustain-
ability or the symptomatic burden of AF. The annual stroke
risk among patienfs with paroxysmal AF and permanent
AF is largely similar.?>*

AF is most commonly regarded as a sign of an underlying
heart problem, and ibrutinib may be regarded as a potential
trigger. As such, the appropriate strategy in most patients
developing AT with {brutinib is to address the underlying
heart condition rather than modifying the dose or schedule
of ibrutinib, insofar the AF is stable and not associated
with a life-threatening condition. A similar recommen-
dation with respect to AF management was formulated by
de Weerdt et al¥ In this paper, a Dutch expert panel
concluded that it cannot be recommended to withhold
ibrutinib when AF develops because this does not seem
to result in a higher resolution rate of the AF, but might
compromise the progression-free survival and overall
survival of patients.”’?® Likewise, the Dutch expests also
concluded that dose reductions of ibrutinib were not
warranted as they did not alier the resolution rate of AF,
and given the observation that once AF has developed,
ibrutinib withdrawal does not change its course, approp-
riate treatment of AF should be started as would be done
in non-ibrutinib-treated patients.”*® In summary, in case
of uncomplicated AF, the expert panel advises neither
to interrupt ibrutinib therapy, nor to reduce its dose. AF
management should prioritise addressing the underlying
cause(s) and risk factors. However, it may be reasonable in
some circumstances, particularly for cases of complicated
AF (e.g. compounded by unstable, difficult to control or
life threatening heart failure), to consider interrupting
ibrutinib treatment or reducing the dose. Decisions should
be made on a case-by-case basis and in consultation with
the patient’s cardiologist.

The expert panel recommends calculating the CHA,DS,-
VASc score (Table 1) at the first detection of AF, after which
anticoagulation for stroke prevention and rate/rhythm
control agents for symptom control should be initiated
accordingly.

HEART RATE AND RHYTHM CONTROL AGENTS
FOR SYMPTOM CONTROL

Rate control is an integral part of the management of AF
patients, and is often sufficient to improve AF-related
symptorms. Pharmacological rate control can be achieved
with nodal blockers such as beta-blockers, digoxin, dil-
tiazem and verapamil. Other antiarthythmic drugs also
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TABLE 2. The HAS-BLED risk score for the prediction of bleeding in anticoagulated patients with atrial fiorillation
{Adapted from Boriani et al., 2018)** -

H Hypertension (uncontrolled, =160 mmig systolic) 1

A Abnormal renal or hepatic function (i point each) 1-2 .

S Stroke 1

B Bleeding history or predisposition anaemia) i

L Labile INR {TTR <60%) 1

E Eiderly (age >B5 years) 1

D Drugs (antiplatelet agents and NSAIDs) or alcohol (1 point each) 1-2
Maximum score . g

High risk if score =4 => ocourrer;ce of bieeding =8% per year ‘.

Moderate risk if score 2-3 = occurrence of bleeding 2-4% per year

Low risk if score 0-1 = occurrence of bleeding <2% per year

INR: international normalised ratio; TTR: time in therapeutic rangs; NSAID: nonsteroidal anti-inflammatory drugs.

possess rate-limiting properties (amiodarone, dronedarene,
sotalol, propafenone), but they should preferentially be
used in AF patients who are also suitable candidates for a
rthythm control strategy. See the 2020 ESC Guidelines for
the management of atrial fibrillation’ for an overview of
rate control drugs.'

In 2018, Ganatra et al. proposed an algorithm for the man-
agement of ibrutinib-associated AE!" In hemodynamically
stable patients, Ganatra et al. preferred rate control aver
rthythm control, because the ability to maintain sinus
thythm after cardioversion may be limited by the persistent
presence of ibrutinib as a trigger for AEM Of note, there is
no need to interrupt ibrutinib treatment when cardio-
version is performed.

As previously indicated, ibrutinib is metabolised by
CYP3A4, and concomitant use of CYP3A4-inhibitors or
-inducers has been demonstrated to have profound effects
on serum ibrutinib levels in healthy volunteers.? Ibrutinib
itself may also increase the levels of P-gp substrates® In
this fespect, it is important to note that verapamil, dil-
tiazem, amiodarone and dronedarone are known CYP3A4
inhibitors, which can increase plasma levels of ibrutinib.
Therefore, the dose of ibrutinib shouid be reduced to
280 mg when administered concomitantly with one of
these drugs. In addition, verapamil, amicdarone, drone-
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darone and diltiazem are also P-gp substrates, as are
quinidine and digoxin."'*"* P-gp inhibition by ibrutinib
may increase plastna levels of e.g. digoxin. Therefore, to
minimise the potential for an interaction, digoxin should
be taken at least six hours before ar after ibrutinib (SmPC).®
Beta-blockers are usually safe, with no known clinically
relevant pharmacokinetic interactions with ibrutinib, and
as such, they should be used as first-line rate controi
agents." Cardio selective beta-blockers are preferred. If a
second agent is required to obtain adequate rate control,
Ganatra et al. recommend the use of verapamil or dil-
tiazem (in patients without systolic dysfunction) after
appropriate dose reduction of ibrutinib, given the commen
interaction with CYP3A4 and P-glycoprotein (P-gp), and
with increased vigilance for ibrutinib toxicity.

Antiarthythmic drugs can restore and maintain sinus
rthythm in patients with AF (Le. pharmacological cardio-
version). This approach results in restoration of sinus
rhythm in approximately 50% of patients with recent-onset
AF (<48 hours). Electrical cardioversion restores sinus
rhythm quicker and more effectively than pharmacologi-
cal cardioversion and is associated with a shorter hospital
stay. Conversely, pharmacological cardioversion does not
require sedation or fasting. Flecainide and propafenone
are effective for pharmacological cardioversion, but their



TABLE 3. Practical guidance to mitigate the AF risk in patients treated with ibrutinib.

Before ibrutinib treatment

During ibrutinib treatment

Identify and address GV risk factors

tdentify and address CV risk factors

Address modifiable risk factors for AF

Monitor BP regularly

Aim for a BP <130/80 mmHg

Monitor ECG regularly

Optimise the antiypertensive drug therapies

Avoid unnecessary ibrutinib interruptions

Perform a diagnostic work-up as clinically indicated

Ibrutiniby increases the risk of de novo AF
-> continuously address other risk factors for AF

s Address modifiable risk factors for bleeding
+ Collaborate with a cardiologist

CV- cardiovascuiar; BP: Blood Pressure; ECG: slectrocardiogram; AF: Alrial Fibriiation.

'Risk factors for AF include a.0. hypertension, heart failure {HF), diabetes mellitus, obesity, excess alcoho! or caffeine consumpticn,
valvuiar heart disease, coronary artery disease, vascular disease, chronic kidney disease, inflammatory diseases, chronic obstructive
pulmonary disease, hyperthyroidism, and the presence of obstructive sleep apnoea {Hindricks et af., 2020)

hadifiable bleeding risk factors include a.0., hypertension, excess alcohol, medication predisposing to bleeding such as antiplaielet
drugs and non-steroidal anti-inflammatory drugs. Potentially modifiable bleeding risk factors inciude a.0., anaemia, impaired renal
function, impaired liver function, reduced platelet count or function {Hindricks et af., 2020)}

use is restricted to patients without structurzl heart
disease. If a thythm control strategy is chosen, the sodium
channel blocker flecainide might be preferred, according
to the éx'pert panel, given the absence of CYP3A4 or P-gp
interactions. Flecainide is contraindicated in case of coro-
nary artery disease or structural heart disease. Ibutilide is
an alternative when available but carries a risk of torsades
de pointes. Vernakalant can be administered intravenously
10 patients with recent-onset AF, suffering from miid heart
failure (NYHA I or II), including those with ischaemic
heart disease, if they do not present with hypotension
or severe aortic stenosis. Amiodarone can be considered
in elderly patients with heart failure and in patients with
ischaemic heart disease.! Physicians need to be aware
about potential drug-drug interactions when combining
ibrutinib with amiodarone (moderate CYP3A4 inhibitor:
reduce ibrutinib to 280 mg/day). An overview of anti-
arrhythmic drugs for pharmacological cardioversion can
be consuited in the ‘2020 ESC Guidelines for the manage-
ment of atrial fibrillation” !

In patients without major structural heart problems and
without any significant comorbidities, ablation could rep-
resent an alternative strategy to provide long-term rhythm

control in symptomatic AF. Any potential drug-drug inter-
actions would then be avoided.

ANTICOAGULATION FOR STROKE PROPHYLAXIS
IN PATIENTS WITH AF ON IBRUTINIB

The increased risk of bieeding associated with ibrutinib
treatment makes the management of anticoagulation for
stroke prophylaxis in patients with AF on ibrutinib com-
plicated, balancing the risk of thrombotic complications
and the risk of bleeding,

Tbrutinib was associated with increased bleeding rates in
combination with 2 vitamin K antagonist (VKA). Tn the
pooled analysis reported by Brown et al., the overall inci-
dence of major haemorrhage in patients receiving anti-
coagulant therapy was 6.4%. Importantly, the incidence
of major bleeding was lower in patients treated with a
direct oral anticoagulant (DOAC, 2%) compared to patients
receiving VKA (11.1%) or low-molecular weight heparin
(LMWH, 6.2%)3° As a tesuli, DOACs are the preferred
anticoagulation therapy in patients treated with ibrutinib,
and warfarin or other VKA should not be administered
concomitantly with ibrutinib, as stated in the SmPC.®
Anticoagulants or antiplatelet agents were used in more
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TABLE 4. Expert recommendations for the management of AF in patients on ibrutini.

Collaborate with a cardiologist

interrupt ibrutinib

Avoid unnecessary ibrutinib interruptions: uncomplicated AF is not a valid reason to discontinue or

AF treatment

Thrombo-embeolic prevention

Correct reversible triggers

{alcohol, electrolyte disturbances, hyperthyroidism, etc.)

» Fatimate thrombo-embolic
and bleeding risk

Provide adequate rate control ‘I Rhythm control in selected patients

¢ Provide adeguate
anticoagulation 1o patienis

¢ HR: 80 - 110 bpm

» Pharmacological options:
cardioselective betablocker rhythm control

{mostly limited to sedentary

patients) AF burden

diitiazem due to drug-drug-
interactions?

s + amiodarone? has
HR-lowering characteristics

« Ibrutini is a persistent risk factor, probably
attenuating any longstanding effects of

+ add-on digoxint if needed |  Rhythm control should hence only be provided
in selected patients to reduce symptornatic

¢ Rather avoid verapamil and | ¢ Emergency Department Cardioversion should
be provided in unstable patients.®

* Pharmacological cptions: flecainide?®,
propafenone?, ibutilide* or vernakalant®

« Amicdarone? in older patients with heart failure

as well and in patients with ischaemic heart disease

with a CHAZDS2VASCz1
{=2 in women)

e Avoid VKA use
(increased risk of 1CH)

» Prefer DOAC use
{in accordance with” -
chservational data from
ibrutinib landmark trials)

than 50% of all ibrutinib-treated patients enrclled in
RESONATE, RESONATE-2 and PCYC-1102 %2
Hypertension, stroke and bleeding history are impot-
tant risk factors for bleeding in anticoagulated patients
with atrial fibrillation (HAS-BLED Risk Score) (Table 2
DOACs have been shown to cause fewer major bleeding
events than warfarin in multiple RCTs in the general AF
population.”® As a result, the expert panel agrees that
DOACs should be the preferred class of anticoagulants
1o reduce the Tisk of AF-related stroke, when used in com-
bination with ibrutinib Because of the lack of clinical
evidence in support of a particular DOAC in this setting,
the panel did not propose a specific DOAC, yet interaction
with P-gp and CYP3A4 must be considered.

Patients receiving oral anticoagulants for AF should pref-
erably not receive antiplatelet agents. In AF patients with a
contra-indication for anticoagulation, left atrial appendage
occlusion could be considered, a strategy currently reserved
for patients at very high bleeding risk.

Overall, patients should be well educated to minimise the
risk for development of atrial fibrillation by addressing
modifiable risk factors, such as reducing alcohol consurmp-

VOLUMETZ sunzzoz1

tion, cessation of smoking, optimal diabetes management
and blood pressure control, reduction of body weight to
avoid obesity or overweight, trearment of obstructive sleep
apnoea, management of hyperlipidaemia and increased
activity. Patients should be instructed to inform their GP
and pharmacist about the fact that they take thrutinib to
avoid potential important drug-drug interactions and
should also inform their haematologist about the drugs
they take. They should also be instructed not to take
grapefruit or Seville oranges and preparations containing
St. John's Wort.

CONCLUSIONS

Ibrutinib has emerged as a new treatment option for patients

with CLL, MCL and WM. Overall, ibrutinib comes with a
beneficial safety profile. Yet, results from clinical trials and
real-world analyses did indicate a higher rate of AF with
this agent compared to standard CIT. From a benefit-risk
profile point of view, it is important to emphasise that
ibrutinib-based treatment has shown PFS benefits in
Phase 111 trials compared to CIT in frontline CLL (versus
chlorambucil-obinutuzumab in the ILLUMINATE study,



e

3 Treatment discontinuations due to AF are rare.

agent use and optimise antihypertensive therapy.

DOACSs are preferred.

their haematologist about the drugs they take.

1 The incidence of AF is higher with ibrutinib compared to CIT.

2 On the other hand, ibrutinib has demonstrated a clear efficacy benefit compared to CIT.

4 A history of AF should not preclude patients from commencing ibrutinib treatment.

5 Prior to the start of ibrutinib, identify and address any modifiable risk factors for AF, evaluate antiplatelet

6 I|tis recommended to perform a 12-lead ECG before starting ibrutinib and during therapy.
_ Regular blood pressure monitoring is recommended as well.

7 The threshold for hasmatologists to consult a cardiologist or a cardio-oncologist should be low and
a close collaboration between both specialties is warranted.

8 Modifiable risk factors for bleeding should be addressed and vigilance for potential drug-drug
interactions is needed prior to and during ibrutinib therapy.

9 Unnecessary ibrutinib interruptions should be avoided. Uncomplicated AF is not a valid reason fo
discontinue or interrupt ibrutinib. However, more complicated cases may require interaction between
the oncologist and cardiologist to determine the best course of action.

10 Provide adequate anticoagulation - in the absence of compelling contraindications - to reduce the
risk of stroke. As vitamin K antagonists should not be administered concomitantly with ibrutinib,

11 Patients should be well educated to minimise the risk for development of atrial fibrillation by addressing
modifiable risk factors. They should be instructed not {o take grapefruit or Seville oranges and
. preparations containing St. John’s Wort, and should inform their GP and pharmacist about the fact
that they take ibrutinib to avoid potential important drug-drug interactions and should also inform

versus FCR in the ECOG-ACRIN-E1912 study, versus BR
in the ALLIANCE A041202 study), and demonstrated an
0S benefit against FCR (ECOG-ACRIN-E1912 study} in
frontline CLL.»?* However, in clinical trials, treatment
discontinuations due to AF are rare. A history of AF should
furthermore not preclude patients from commencing ibru-
tinib treatment. The threshold for haematologists io consult
a cardiologist or a cardio-oncologist should be low and a
close collaboration between both specialties is warranted.
Since vitamin K antagonists should not be administered
concomitantly with ibrutinib, DOACs (adapted dose if
needed) are preferred. In most patients, rate control is pre-
ferred over rhythm control because the ability to maintain
sinus rhythm after cardioversion may be limited by the
persistent presence of ibrutinib as a trigger for AF. When

selecting drugs for rate control, potential drug-drug inter-
actions with ibrutinib should be considered.

This consensus paper provides guidance on how to evaluate
patients prior to ibrutinib treatment, monitor for AF and
provides practical advice on how to manage AF in these
patients. A schematic representation of the recommenda-
tions related ro AF prevention and managerment is summa-
rised in Tables 3 and 4.
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