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Abstract

Advancements in the understanding of chronic lymphocytic leukemia (CLL) have transformed patient care, leading to the development
of novel targeted therapies. Traditionally, patient fitness for treatment was based on the tolerability of chemoimmunotherapy such as
fludarabine-cyclophosphamide-rituximab. As the CLL patient population is predominantly older, age has historically been a major
factor in how a physician selects a patient's treatment. However, as a patient's fitness goes beyond age, the definition of patient
fitness should also evolve. Here, we provide suggestions for the current best practice on assessing fitness for treating CLL. Con-
siderations for treatment include assessment of polypharmacy, history of infections, cardiovascular and renal comorbidities, functional
status, cognitive and psychological status, nutritional status, and social support. The flow of assessments can start with a typical clinical
evaluation followed by geriatric, cardiovascular, and renal reviews, if needed, and include collecting a patient's full history to evaluate
their risk of complications with specific CLL treatments. The severity of a patient's cardiovascular profile can range from low to high
risk; for those at high risk, collaboration with a cardiologist is recommended. Geriatric assessment is advised to determine baseline
frailty and resilience to tolerate treatments, to avoid inappropriate treatment or undertreating patients based on chronological age,
and to align the patient's fitness status with the most optimal treatment. Continuous monitoring and assessment, regardless of
therapy, are recommended. Patient preferences are also integral to this decision-making process. Looking beyond a patient's age and
basing treatment selection on their fitness is key in the new era of treatment in CLL.

patients with chronic lymphocytic leukemia (CLL).> However, pro-
gress in understanding the biology of CLL has led to the development
of novel targeted therapies, which now account for the vast majority

INTRODUCTION

For many vyears, chemoimmunotherapy, such as fludarabine-

cyclophosphamide-rituximab, bendamustine-rituximab, and chlora-
mbucil-obinutuzumab, was the standard first-line treatment for

of treatments for CLL, when there is access.?™> These advances in-
clude the introduction of covalent Bruton's tyrosine kinase inhibitors
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(BTKis; ibrutinib, acalabrutinib, and zanubrutinib), BCL-2 inhibitors
(venetoclax), anti-CD20 monoclonal antibodies (rituximab and obi-
nutuzumab), and noncovalent BTKis such as pirtobrutinib.®” More
recently, fixed-duration treatment with venetoclax-obinutuzumab or
BTKi-venetoclax has demonstrated improved outcomes versus
chemoimmunotherapy.®8-11

Each treatment option has a unique safety profile, with different
adverse events being associated with each therapy at varying
rates.’>"2! These adverse events seen with novel therapies differ
from the hematologic events most commonly experienced with
chemoimmunotherapy (e.g., myelosuppression, immunosuppression,
infections, and high rates of other malignancies) and, in general, occur
with lower frequency. Given that these newer treatments are better
tolerated than chemoimmunotherapy, but with differing adverse
event profiles to consider, it is important to select the treatment that
will provide the best outcome for each patient, in terms of both
efficacy and safety. In the chemoimmunotherapy era, age was the
main factor in determining the fitness of patients with CLL, together
with renal function and overall comorbidity burden (assessed with
tools such as the Cumulative lliness Rating Scale [CIRS] and the
Charlson Comorbidity Index) in the case of fludarabine-based treat-
ments.?? However, although fitness remains important, previous de-
finitions are outdated, as the influence of age on prognosis is less
pronounced given the overall higher tolerability of novel thera-
pies.222% A more individualized treatment selection, considering key
comorbidities, social determinants of health, and frailty status, may be
more appropriate. 2224

In this article, we provide our expert opinion on assessing the fitness
of patients with CLL who are referred for targeted therapies, including
advice for treating older patients for whom there are additional factors
that must be considered before treatment. These suggestions are a re-
sult of discussions from a series of multidisciplinary expert meetings
between oncologists from Europe, the United States, Brazil, and
Australia, as well as cardio-oncologists, geriatricians, and a patient ad-
vocate. The meetings were held to align on practice-driven expert
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opinion, prioritizing the assessment of patient fitness for targeted
treatment beyond age and the application of redefined fitness cri-
teria for novel therapies. The experts were identified based on their
varied locations and contributions to the field. The overall aim was
to start a discussion on the concept of fitness and to share our
perspectives and practical advice for revising the concept of fitness
and how it is evaluated in clinical practice.

INDIVIDUAL ASSESSMENT FOR
PERSONALIZED TREATMENT

Traditionally, assessment tools to evaluate fitness in CLL included the
CIRS, Eastern Cooperative Oncology Group performance status, and
geriatric assessment,2>~28 which have overlapping and complex ele-
ments (Figure 1). These tools have been recommended in guide-
lines,2>2? but others may be used in patients with CLL. While these
tools provide a general assessment of a patient's overall health status,
risk assessments often assign equal weight to all factors and do not
consider the characteristics of individual patients with CLL. In addition,
each individual tool has its own limitations. For instance, the CIRS
requires an assessment of 14 different organ systems,>>3* which may
be clinically impractical.2%*2 These limitations highlight an unmet need
for redefining fitness for personalized treatment in CLL. Key factors
that require assessment in the modern era are history of infections,
cardiovascular and renal comorbidities, functional status, cognitive and
psychological status, nutritional status, social support, and poly-
pharmacy and potentially over-treatment (where the risks of the ad-
verse effects may outweigh the benefits for a specific patient, often in
the elderly) (Figure 1). These factors should be considered when
therapeutic benefit is expected with any therapy applied. With the
advances in therapies, the more traditional tools are less relevant in
aiding treatment decisions; it is now more relevant to focus on
individual comorbidities rather than using scoring systems that ag-
gregate multiple existing conditions together. For example, a patient

All comorbidities

History or risk
of infections

1

Comorbidities

Cardio-
Social/cognitive/ WEEEHET
nutritional/ /

Polypharmacy?

FIGURE 1 Current tools for assessment of fitness in patients with chronic lymphocytic leukemia. ®Includes potentially inappropriate medication and drug-drug
interactions, where the risks of adverse effects may outweigh the benefits for a specific patient. CIRS, Cumulative lliness Rating Scale; ECOG PS, Eastern Cooperative

Oncology Group performance status.

95UB017 SUOLULLOD 9A1I.D) 3{cedl|dde au Aq peusenob afe sapie VO ‘8sn JO Sa|nJ oy Akeiqi8UIJUO AS]IA UO (SUOTIPUOD-PUe-SULBIAL0D" A 1M ARe.q][BU[UO//:SdIL) SUONIPUOD PUe SWIS 1 8L 89S *[9202/.0/02] Uo Ariqiauljuo AS|IM ‘S pe)fey Ues ainesS-LeHABISPAIUN Aq 0620L EWRU/Z00T 0T/I0p/wW0d A3 1M AeIq1jeuluo//sdny WoJj pepeojumod ‘Z ‘9202 ‘Tv262.52



HemaSphere

3of 11

with end-stage renal disease (e.g., glomerular filtration rate
(GFR) <30 mL/min) with another mild condition but no cardiac disease
and a patient with severe cardiac disease (e.g., coronary artery disease
and high-grade arrhythmia) without any renal disease may have the
same CIRS score, but their underlying comorbidities would result in
very different treatment suggestions.

When redefining fitness, any modern definition must consider
the efficacy and tolerability of targeted treatments. Traditionally, age
and comorbidities have been used as enrollment criteria for trials
involving standard regimens such as chemoimmunotherapy. These
criteria are still incorporated into modern clinical trials and are used
during treatment selection, but this may not be appropriate for the
current era of novel therapies, as age may not be as critical as a
decision lever as during the era of chemotherapy.

Fitness should be redefined as a multifaceted approach, with core
assessments including assessment of specific comorbidities (i.e., in-
fections, renal, and cardiovascular), polypharmacy, functional status,
cognitive and psychological status, and social support. Each of these
factors must be identified so that they can be addressed accordingly
(Figure 2). Social determinants of health and nonconventional risk
factors, including polypharmacy and poor functional, cognitive or
nutritional status, can negatively impact overall or progression-free
survival and increase the risk of severe infections.>3~3¢ However, to
our knowledge, there are no prospective studies on how interven-
tions on these factors affect treatment outcomes for patients with
CLL receiving BTKi or BCL-2 inhibitors. Patients with longer life
expectancy, for whom the development of resistance or toxicity as-
sociated with long-term medication exposure is most likely, may
benefit most from fixed-duration treatment. An assessment of life
expectancy is therefore also considered useful. Life expectancy, in-
dependent of CLL, is another measure and can be estimated using
ePrognosis (https://eprognosis.ucsf.edu/), which estimates life ex-
pectancy in an individual without CLL and takes into account com-
peting causes of mortality.®” This website may provide additional
information to help select therapeutic regimens and was re-
commended for consideration on a case-by-case basis.

Assessment of lower resilience is also important. Lower resilience
has several facets, including the socioeconomic status of the patient,
availability of resources, and the presence/absence of care partners,®
and relates to the degree of individual lower resilience to tolerate specific
treatments. It is therefore important to carry out an evaluation using
geriatric assessment to determine which specific domain is more relevant,

Core Assessment Checklist

Nutritional status

Social support
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FIGURE 2 Recommended checklist for core assessment of fitness. *Includes
potentially inappropriate medication and drug-drug interactions, where the risks of
adverse effects may outweigh the benefits for a specific patient. CV, cardiovascular.

for informing treatment decision-making and designing a plan tailored to
any identified patient vulnerabilities. Relevant domains include co-
morbidities, social status, nutritional status, and social support. In addition,
care partners, logistics, and family support are important and included
under the umbrella of the social domain of the geriatric assessment. Care
partners play a crucial role in supporting patients with frequent hospital
visits, particularly in the setting of intravenous therapies such as
venetoclax-obinutuzumab.3* Social support has emerged as a relevant
consideration before treatment, given that most novel therapies are ad-
ministered orally and are thus taken outside the hospital setting.

It is also important to involve patients and their care partners in
their treatment decisions and to clearly explain potential treatment
options and listen to their preferences. This is particularly important
given that only around half of patients believe that they are suffi-
ciently involved in choosing their treatment at the time of their initial
diagnosis of CLL.3? Also, around half of care partners and patients
report that the diagnosis of CLL was not explained by their healthcare
provider in a way that they could understand.®’

A re-evaluation of polypharmacy is also advised on an individual
basis. It is recommended to assess the patient's concomitant med-
ications at the initial clinic assessment and take measures to reduce
or remove medicines that may impact their CLL treatment.*® This
should be in accordance with the prescribing information for each
CLL therapy. Regardless of which additional specific tools or mea-
sures are used, an individualized assessment of each patient by the
hematologist was agreed to be an essential first step (Figure 3). The
flow of assessments should start with the usual clinical assessment,
and then focus on additional cardiovascular, renal, and geriatric
assessments, if needed. Continuous monitoring and review are re-
commended as required.

GERIATRIC ASSESSMENT

Frailty, or lower resilience, is generally defined as an age-related
clinical condition of increased susceptibility to stressors and reduced
intrinsic capacity.** Patients who are fit have normal intrinsic

4 A
General initial assessment by hematologist
To include:
« Assess the patient’'s comedications, reducing or removing
medications that impact CLL treatment?
« Consider whether the patient may be high risk in terms
of cardiovascular history
« Consider whether the patient may be high risk in terms
of frailty
. i J
4 )
« Refer to cardiologist or geriatrician if required/available <
\ ¢ J
4 )
« Discuss treatment options with the patient andtheir care
» partner and prescribe preferred CLL therapy
»
« Consider life expectancy using ePrognosis
\ i J
[ Continue monitoring and review, as required J_

FIGURE 3 Flowchart of suggested key steps in the assessment of fitness.
®The prescribing information for each chronic lymphocytic leukemia (CLL)
therapy should be consulted before administration.
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capacity.*! In contrast, unfit patients have reduced intrinsic capacity.
As a result, older adults with frailty are at increased risk of adverse
health outcomes.** Frailty is defined phenotypically in the Fried
frailty criteria as having three or more of the following: weight loss,
exhaustion, weakness, slow gait, and decreased physical activity.*?
Alternatively, it can be defined in terms of deficit accumulation in the
Rockwood frailty index, which includes various diseases, signs from
clinical examinations, and functional impairments.43 This index de-
termines whether frailty is present or not and allows for its quanti-
fication. Here, we avoid the negative language associated with
“vulnerability” and “frailty” and use “lower resilience” to describe
these patients.

Patients with very low resilience are less able to tolerate stressful
treatment regimens such as chemotherapy and chemoimmunother-
apy. However, new targeted treatments are less physically demand-
ing and more tolerable to those patients who used to be considered
less resilient. The level of resilience should therefore be considered
before the specific therapy the patient is exposed to. Ultimately, the
goal of incorporating geriatric assessment into the expert opinions
described here is to avoid undertreating patients due solely to age-
related impairments and to correct any identified impairment.

If during initial consultation the physician prefers further as-
sessment of these geriatric factors before deciding on the best course
of therapy, then geriatric assessment is recommended when time and
resources allow. Several geriatric screening tools exist to inform
treatment choices** (Table 1), although clinicians may be unaware of
their availability. These tools may be used as part of a comprehensive
assessment, if resources permit. While these tools are generally well
validated in patients with cancer and hematological malignancies,
specific validation for novel therapies in CLL is pending.223844-49

The Geriatric 8 (G8) and the Vulnerable Elders Survey-13 (VES-13)
should be used as screening tools to identify patients who may be
resilient; both are mentioned in the American Society of Clinical On-
cology (ASCO) guidelines for practical assessment and management of
vulnerabilities in older patients.2”°° The G8 screening tool has eight
questions, and the total score ranges from O to 17.%¢ Patients who
score <14 are at high risk for lower resilience and may benefit from a
comprehensive geriatric assessment.**>! The VES-13 is a 13-item
function-based scoring system that considers age, self-rated health,
physical function limitations, and functional disabilities.*> Patients with
a score of 23 are classified as vulnerable for death or functional de-
cline*® and are more likely to benefit from a comprehensive geriatric
assessment before cancer treatment. Both of these tools can be used
in settings without available geriatricians to identify patients at high
risk who require further geriatric assessment (Figure 4). A preference
was given to the G8 screening tool, as it has been validated in older
patients with cancer, including hematologic malignancies,*® whereas
the VES-13 was only validated in elderly community-dwelling in-
dividuals.#*®> Alternatively, the Geriatric Assessment in Hematology as-
sessment may also be used in centers without a geriatrician, as it can
be performed easily by a nurse or hematologist without training in
geriatrics.*4#74853 However, it primarily focuses on identifying pa-
tients using a cutoff point to indicate high risk of toxicity to treatment
and oversimplifies treatment tolerability. The Elderly Prognostic Index
is not recommended, as it has only been validated in patients with
diffuse large B-cell lymphoma.*®

The ASCO guidelines also advise checking for nutritional status,
cognition, social activity/support, functional status, psychological
status, comorbidity, gait speed, and fall history.2?">° It should be no-
ted that it is not mandatory to check everything, but as the patient is
assessed further, more information will be available to guide treat-
ment. Information on non-oncologic interventions is also included in
the ASCO guidelines, including nutrition counseling for patients with

Overview of available geriatric assessment tools and expert opinions.?238:44-49

TABLE 1

Expert recommendation

Methods (time to do the test)

Assessed domains

Tool

Recommended screening tool. This score is very simple. In the

Administered by HCP; self-

Age, weight loss, body mass index, motor

Geriatric 8 (G8) screening

absence of a geriatrician, it helps draw the clinician's
attention to factors that can be addressed by other

specialists

administered version
available (5 min)

skills, psychological status, number of

tool*®

medications, and self-rated health status

May be recommended as a screening tool (G8 preferred)

Self-administered (5 min)

Age, self-rated health status, functional

Vulnerable Elders Survey-

limitations, and functional disabilities

13 (VES-13)*

Recommended screening tool and as a short geriatric

Number of medications, gait speed, mood, Administered by HCP

Geriatric Assessment in

assessment if a geriatrician is not available

(10-12 min)

ADL, self-rated health status, nutrition,

Hematology

psychological status, and comorbidities

(GAH)44,47,48

Abbreviations: ADL, activities of daily living; HCP, healthcare provider.
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Patient with CLL requiring therapy

G8 screening

(recommended) or
VES-13

| }

G8 score >14 G8 score <14°

or VES-13 <3 or VES-13 23
A4 A4
Low risk for low High risk for low
resilience resilience

N Correct impairments identified through

treatment of CLL

CGA + move forward with
CLL treatment or symptomatic therapy

FIGURE 4 Recommended geriatric assessments and treatment in settings
with and without a geriatrician available.? This is a recommendation only, and it
aims to broaden access to therapy for older patients rather than restrict it.
2American Society of Clinical Oncology (ASCO) guidelines and International Society
of Geriatric Oncology (SIOG)*? recommend use of the following appropriate
domains: physical function/performance (falls in the last 6 months/physical function
4-m gait speed), functional status (Older American Resources and Services [OARS],
Instrumental Activities of Daily Living [IADL]), nutrition/weight loss (single item
from the Geriatric 8 [G8] and the Mini Nutritional Assessment), social support
(Medical Outcomes Survey social support 8 item), psychological (PROMIS Anxiety
4-item, GDS-5), comorbidity (OARS comorbidity, hearing, vision), cognitive function
(Mini-Cog), and use of the G8 screening tool with the Vulnerable Elders Survey-13
(VES-13) as an alternative. PASCO and SIOG guidelines state that if a geriatrician is
available and the G8 score is <14, the patient must be evaluated by a geriatrician
before the final decision of treatment. CGA, comprehensive geriatric assessment;
CLL, chronic lymphocytic leukemia.

weight loss >10% from baseline weight, physical/occupational ther-
apy referrals for patients with a deficit in instrumental activities of
daily living and history of falls in the last 6 months, and social sup-
port/assistance at home.?’ However, it is important to understand
that the relevance of these guidelines will differ between patients.

Although monotherapy use seems more feasible in patients with
lower resilience, there is no reason to exclude these patients from
treatment with combinations of drugs as is typically done with
fixed-duration treatments, such as ibrutinib-venetoclax or
venetoclax-obinutuzumab. Fixed-duration treatments have demon-
strated benefit in CLL and are attractive as they offer treatment-free
time to the patient, thus limiting the overall exposure to drugs.>* This
was evident in three pivotal clinical trials, with fixed-duration
ibrutinib-venetoclax in the GLOW study, which included older, less
resilient patients aged 265 years with a CIRS score of >6 and crea-
tinine clearance (CrCL) of <70 mL/min,'®*” and in the CLL14 study of
fixed-duration venetoclax-obinutuzumab, which included older pa-
tients aged 71-72 years with a CrCl of <70 mL/min and CIRS scores
of >6.%° Fixed-duration treatment might be considered also in older,
less resilient patients who may be at risk from adverse events and
poor adherence as, for example, 15-cycle (13.8-month) ibrutinib-
venetoclax treatment may reduce the risk of cumulative toxicities
associated with long-term use of continuous BTKis.>

It is important to consider that patient resilience can also depend
on the status of the CLL and can improve during CLL treatment with

targeted therapies because it reduces any lower resilience due to
cancer (CLL). For example, when receiving ibrutinib-venetoclax, pa-
tients with CLL receive 3 months of ibrutinib run-in, which usually
improves the patient's resilience.!” Similarly, for patients with CLL
treated with venetoclax-obinutuzumab, geriatric burden (e.g., mobi-
lity issues, cognitive decline, and mood issues) as a surrogate of frailty
decreases over the course of treatment®® and re-evaluation is re-
commended during treatment due to its dynamic nature.

CARDIOVASCULAR ASSESSMENT

Atrial fibrillation (AF) and hypertension are common in older adults®”>®
and also occur frequently in patients with CLL. Cardiovascular adverse
events are a recognized class effect of BTKi therapies.>*~%% Cardio-
vascular risk should therefore be assessed before treatment, and
careful control or prevention of comorbidities should be taken to im-
prove patient selection and care.6*¢> All patients should be screened
for undiagnosed cardiovascular conditions and existing ones optimized
before therapy. As cardiovascular profiles vary in severity,>”*®%* and
no specific risk scores exist for CLL treatments, cardiology (or cardio-
oncology) evaluation is advised for patients who are at high risk (see
Figure 5) or those with new cardiovascular symptoms.®*

Suggestions for cardiovascular workup were developed
(Figures 5 and 6) based on current symptoms, history of cardiovas-
cular disease, and related risk factors. Patients should monitor blood
pressure (BP) at home and remain alert to symptoms such as syncope,
palpitations, or exertional fatigue. For patients considered to be at
low risk for cardiovascular disease, follow-up by a hematologist is
sufficient. Cardiovascular assessments, including home BP measure-
ment and opportunistic AF assessments, are recommended for these
patients, and the patient should be made aware of any new symptoms
to watch out for. Patients considered at high risk for cardiovascular
disease should be referred to a cardiologist for additional support.

Patients can monitor their BP at home, ideally weekly during the
first month of treatment and every 2-3 weeks thereafter. Cardio-
vascular risk evaluation is recommended if the systolic BP is
2180 mmHg or diastolic BP 2110 mmHg, and any cancer therapy
associated with hypertension should be deferred or temporarily
withheld until the BP is controlled to values <160 mmHg (systolic)
and <100 mmHg (diastolic). It should be emphasized that these sug-
gestions are for best practice, not mandatory, and are not included in
the product labels. Importantly, if a specific assessment is not avail-
able and the patient is asymptomatic, this does not need to be a
contraindication for prescribing any therapy, including a BTKi; local
guidelines should also be followed.®® Further details on the tests for
baseline cardiovascular assessment and monitoring specifically during
BTKi therapy are shown in Figure 6. Notably, the risks of cardiovas-
cular events, what symptoms to look out for, and what the patient is
expected to do should be clearly explained to the patient and their
care partner.

RENAL ASSESSMENT

Renal function decreases with age, making renal impairment common
in older patients who may also be diagnosed with CLL.°” Renal im-
pairment occurs in 24% of patients with newly diagnosed CLL and is
associated with significantly shorter survival than patients without
kidney disease.®” The mechanism of renal impairment can be due to
aging, but the CLL infiltrate can rarely compress the renal tubules and
microvasculature, resulting in intrarenal obstruction and ischemia.®”:¢®
Other causes of renal impairment include glomerular diseases, elec-
trolyte disorders, and extrarenal obstruction.®” It is therefore important
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Patient with CLL requiring BTKi therapy ]
A 4 A 4 . . agn
i . High-risk conditions
Low risk ] [ High risk ]
* Uncontrolled hypertension®
l l » Previous history of or currently active

arrhythmias (including AF), heart failure,
H tol foll Refer to cardiologist cardiomyopathy, severe valvular heart
ematology toflow-up for further follow-up disease, and coronary artery disease

)

N\

Optimize control of cardiovascular risk factors and comorbidities
that increase the risk of hypertension, AF, and heart failure

Cardiovascular monitoring during BTKi treatment:
» Home BP monitoring (weekly in the first month, every 2-3

« Referral to cardiologist if new cardiovascular symptoms develop

Risks of cardiovascular events, what symptoms to look out for,
and what the patient should do should be clearly explained to
the patient and their care partner

weeks thereafter) and annual CV risk factor assessment
(blood pressure, cholesterol, diabetes)

J

FIGURE 5 Recommended workup and monitoring before and during Bruton's tyrosine kinase inhibitor (BTKi) therapy. *Blood pressure should be controlled
before initiating a BTKi (<160/100 mmHg) and during BTKi treatment; closer cardiovascular surveillance is required for patients with coronary artery disease. AF,
atrial fibrillation; BP, blood pressure; CLL, chronic lymphocytic leukemia; CV, cardiovascular.

Low -
risk .

High
risk

Baseline 1m 3m 6m Annual

BP assessment
ECG
Labs: general + lipid profile, HbA1c

BP assessment
ECG
Echocardiogram

* Labs: general + lipid profile, HbA1c

NT-proBNP, if available
Holter monitoring in select patients?

* Home blood pressure monitoring: weekly during the first month and every 2-3 weeks thereafter
* Echocardiography
+ Baseline echocardiography is recommended in high-risk patients
» Annual echocardiography is recommended in patients with structural heart diseases
* Follow-up echocardiography is recommended if new cardiovascular symptoms occur
* NT-proBNP may be considered at baseline and then every 6-12 months in high-risk patients
* Opportunistic screening for AF by pulse-taking or ECG rhythm strip is recommended during BTK inhibitor therapy
« To confirm AF diagnosis, a 12-lead ECG or an episode >30 seconds in Holter monitoring is required

ECG NT-proBNP or other lab measures Echocardiogram

FIGURE 6 Specific tests for cardiovascular assessment and monitoring during Bruton's tyrosine kinase inhibitor (BTKi) therapy. *Patients with symptoms
suggesting atrial fibrillation (AF) not documented by electrocardiogram (ECG). The suggestions provided are aligned with the European Society of Cardiology
recommendations for patients receiving BTKi therapy.*° BP, blood pressure; HbA1c, glycated hemoglobin; m, month; NT-proBNP, B-type natriuretic peptide.
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to assess patients to determine any renal impairment before starting
treatment with novel targeted therapies. Kidney Disease Improving
Global Outcomes (KDIGO) guidelines for the management of chronic
kidney disease recommend referral to specialist kidney care services for
patients with severe renal impairment (estimated glomerular filtration rate
<30 mL/min per 1.73 m?).”° The prescribing information for each drug
should also be consulted for any treatment recommendations based on
renal impairment.

RISK OF INFECTION

Patients with CLL are particularly vulnerable to infections as a result of a
dysregulated immune system and may have had an increased risk of
infections for several years before diagnosis.”>” It is therefore important
to assess the patient's infection history before starting treatment with
novel targeted therapies, although there are limited guidelines on infec-
tion risk assessment that can be used easily in clinical practice.”>”* From
the information available, the patient's medical history, assessment of risk
factors for developing secondary antibody deficiency, and assessment of
serum IgG levels and antibody levels should be reviewed regularly in order
to assess the risk of infections and treat them effectively.”*”> German
CLL guidelines also recommend careful monitoring of chronic or recurrent
bronchitis together with intensive treatment.”®

Hypogammaglobulinemia is an inherent immune defect in
patients with CLL that may contribute to their infection risk.”””®
Accordingly, current guidelines recommend routine IgG testing for
patients with CLL.”” However, guidelines vary on how and when
immunoglobulin replacement therapy (IgRT) should be given to pa-
tients. Current guidelines either recommend evaluating IgG levels in
patients with infections requiring hospitalization or intravenous an-
tibiotics and treating with monthly immunoglobulin (IgRT) if IgG levels
are <500 mg/dL or treating patients with severe or recurrent infec-
tions with IgRT if 1gG is <400 mg/dL.”” Recurrent infections are
specific to the organ/system affected and are typically defined as
infections that occur repeatedly over a defined period of time, for
example, at least three events per year.”’

All patients should be informed about their immune status and how
they can live their lives despite being immunocompromised. Importantly,
there is a general lack of awareness surrounding the immune-related
challenges specific to patients with CLL and of information on how pa-
tients should manage being immunocompromised.”* As living with the
risk of infection can be debilitating to patients and affect their everyday
lives, patients should be encouraged to receive all relevant vaccinations,”*
with the exception of live vaccines.”® For patients undergoing treatment
for CLL, vaccination responsiveness is reduced.?® The overall immune
response to vaccination varies depending on disease stage, type of CLL-
directed treatment, vaccine type, and schedule. Recommended routine
vaccinations include those for influenza, COVID-19, pneumococcal dis-
ease, herpes zoster, respiratory syncytial virus, tetanus, and hepatitis B.2°

The risk of infections is high with chemotherapy. Infections con-
tinue to be a significant cause of morbidity and/or discontinuations
with novel therapies and can lead to death if not adequately treated.5?
Infection is still, therefore, an important adverse event in CLL to
monitor, reduce the risk of, and treat appropriately and promptly.

OTHER CONSIDERATIONS
Tumor lysis syndrome
Tumor lysis syndrome (TLS) occurs with cytotoxic chemotherapy,

anti-CD20 monoclonal antibodies, and novel targeted agents such as
venetoclax.>>®283 TLS is life-threatening if untreated and can lead to

renal failure, arrhythmias, and death.8® Patients with high tumor
burden (any lymph node with a diameter of =5 cm or a high absolute
lymphocyte count (ALC) of >25 x 10°/L) are at higher risk of TLS
when starting venetoclax treatment.’ Impaired renal function (CrCl
<80 mL/min) and concomitant medications such as CYP3A4 inhibitors
further increase the risk of TLS in patients treated with veneto-
clax.>>84 Prophylactic measures to prevent TLS include adequate oral
and intravenous hydration to promote excretion of uric acid and
phosphate and monitoring for laboratory signs of TLS (hyperkalemia,
hyperphosphatemia, hypocalcemia, and hyperuricemia) during the
ramp-up phase.>>®2 Hospitalization to ensure sufficient intravenous
hydration and TLS monitoring is recommended for patients with a
high risk of TLS (any lymph node 210 cm or any lymph node =5cm
and ALC 225 x 10%/L).>® Given that laboratory-confirmed TLS asso-
ciated with obinutuzumab was reported in some patients before ve-
netoclax treatment in the CLL14 study of fixed-duration
venetoclax-obinutuzumab,®> monitoring for laboratory signs of TLS
is recommended after the first infusion of obinutuzumab, particularly
in patients with bulky disease.>>®28> Referral to a nephrologist is
recommended for patients who are at high risk of TLS before starting
treatment, particularly those with a CrCL of <80 mL/min.%’

Infusion-related reactions

Anti-CD20 monoclonal antibodies, including obinutuzumab, are
associated with a risk of infusion-related reactions, which occur
within hours of infusion initiation due to cytokine release and
inflammation.8¢ Common symptoms include flushing, chills, rash,
hypotension, tachycardia, and dyspnea, which might be of parti-
cular concern in individuals with lower resilience, including pre-
existing cardiovascular comorbidities.2¢8” The patient should be
monitored during the infusion, and healthcare providers should be
prepared to act promptly according to institutional procedures
and the drug's prescribing information.8” Premedication is re-
commended but varies according to the drug used; premedication
treatment includes corticosteroids (e.g., dexamethasone), anti-
histamines (e.g., diphenhydramine), and antipyretics (e.g., acet-
aminophen).8” Depending on the severity of the infusion-related
reaction and symptoms identified, treatment should be stopped
or the infusion slowed down.

PATIENT PERSPECTIVE

Patients need to be aware of the benefits, risks, and potential impact
on their ability to make decisions independently and on their quality
of life that are associated with the treatment options available; cur-
rently, only 43% of patients report that they are given clear in-
formation on the side effects of treatment.®’ Patients should
therefore be actively involved in treatment decisions, with clinicians
offering treatment choices and making sure that the patients un-
derstand the implications of each treatment. The patient's support
system is another important consideration and is a key factor for
medication adherence and monitoring, particularly in patients with
some degree of cognitive impairment. The patient's support system
may also benefit patients who live further away from the hospital or
who live rurally. Importantly, the lack of social support can be ad-
dressed and should not limit patient treatment.

JR, patient advocate: in 2011, at the age of 39, | was diagnosed
with CLL. Fortunately, | had the opportunity to take part in a clinical
trial in the United Kingdom for a novel BTKi in 2014. Initially, as a
younger patient with CLL, mortality was my biggest fear, and my aim
was getting my children through to the next phases of their lives,
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looking only at the next 5 years. However, that phase has moved on,
and | am still receiving a BTKi in frontline treatment. While mortality
from the CLL itself, or from infection, other malignancy, or some
other adverse event, is still a major concern, | now hope to have a
normal life expectancy. There are a few key points that | want to
highlight from my perspective as a patient and from my discussions
with other patients. | believe that all patients with CLL want to un-
derstand their treatment options when they are discussed with them.
They should therefore be included in conversations with their
healthcare providers as part of what | term “Better decision-making at
all treatment crossroads of the patient pathway.” “Fitness” is a vague
term, and given that patients with CLL feel so unwell before diag-
nosis, they may not be able to consider themselves in any way “fit.”
Fitness should therefore be explained to the patient as “suitability for
treatment,” “fitness for treatment,” or “medical fitness” at the start of
their patient pathway. Although fewer patients are dying from this
disease today, adverse events will always be a concern. Accordingly,
healthcare providers need to educate us on the symptoms of possible
adverse events that we need to look out for during treatment and
what to do if we are experiencing them. In particular, information on
how to reduce the risk of infection is very important to us.>’ With
higher tolerability of novel therapies versus chemoimmunotherapy, a
patient's age should not be a barrier to them receiving the best
possible treatment. Finally, healthcare providers should be aware that
most patients are considering their next treatment well before they
need it. Although most patients (~70%) generally prefer oral thera-
pies,®? most would prefer a shorter treatment duration with fixed-
duration therapy.®® Personally, | would consider fixed-duration
treatment if it were available, but | would have to consider the im-
pact of potentially increased adverse events and hospitalization, even
for a limited time, as | would need to take into account the potential
disruption to my life and ability to work versus the therapeutic ben-
efit. Ultimately, in the era of new treatments that allow patients to
live with a chronic cancer such as CLL with a near-normal life ex-
pectancy,®’ | believe that as treatment decision-making evolves, the
patients should remain at the center of all treatment decisions.

SUMMARY

Redefining fitness to be relevant to current personalized, targeted
therapies is a necessity for the treatment of CLL. A patient's fitness
assessment before and during treatment is recommended to be based
on a comprehensive assessment tailored to individual patient needs.
It should consider core clinical, psychological, and social parameters
as well as additional cardiovascular, renal, and geriatric assessments
as needed. The goal is to design a tailored oncological and non-
oncological (nutrition counseling, etc.) treatment for an individual
patient, not only to a specific disease, with more individualized
management so that the patient can continue treatment and achieve
maximal benefit. Suggestions include the usual initial clinical core
assessments by the hematologist, including an assessment of the
patient's concomitant medications, reducing or removing medications
according to whether they may impact CLL treatment, and an initial
consideration of whether the patient may be at high risk in terms of
lower resilience with a cardiovascular history. Based on these initial
assessments, referral to a cardiologist may be required for patients
who could be at high risk for cardiovascular comorbidities. Also, re-
ferral to a geriatrician may be required based on the initial screening
for lower resilience. Treatment options can then be discussed with
the patient and their care partner, and may include consideration of
life expectancy, potential adverse events, duration of therapy, and
patient preference. It is very important that the patient and their care

partner should be at the center of the decision-making process and be
provided with all the necessary information on treatment options.

Age is clearly a less important factor when determining fitness for
BTKi therapy than other factors, such as cardiovascular fitness eval-
uated by cardiovascular assessment and geriatric assessment asses-
sing polypharmacy, functional status, psychological status, and social
support. Notably, most patients are suitable for treatment with novel
therapies, including BTKis. It is important to note that the expert
opinions described are for best practice; physicians should always
follow local guidelines and, importantly, lack of access to any of the
recommended assessments should not prevent treatment in any pa-
tient. Older patients are often excluded from clinical studies, so taking
care to understand their comorbidities and preferences ensures op-
timal individualized treatment for these patients. This also highlights
the need for more trials in this older patient population. As the
treatment landscape evolves for CLL, it is important that the as-
sessments and patient selection for each treatment also evolve to
ensure optimal outcomes for all patients, regardless of their chron-
ological age.
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