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The optimal sequencing of Bruton's tyrosine kinase (BTK) inhibitors in chronic lymphocytic leukemia (CLL)
remains acritical clinical challenge, particularly as resistance mechanisms emerge and novel agents become
available. Understanding the nuances of covalent and non-covalent BTK inhibitors, along with their respective

efficacy and safety profiles, is essential for guiding treatment decisions and improving patient outcomes.

The Pivot: The emergence of non-covalent BTK inhibitors offers new options for patients progressing on
or intolerant to covalent BTK inhibitors.

The Data: Specific data points (HR, p-value, N) are not provided in the prompt, but the principle is
that non-covalent BTK inhibitors demonstrate efficacy in patients with acquired resistance mutations to
covalent inhibitors.

The Action: Clinicians should consider the specific resistance mechanisms and prior BTK inhibitor
exposure when selecting subsequent therapies for CLL patients.

Chronic lymphocytic leukemia (CLL) management has been significantly transformed by the introduction of BTK
inhibitors, which target the B-cell receptor signaling pathway. Theinitial generation of these agents, such asibrutinib,
acalabrutinib, and zanubrutinib, are covalent inhibitors that irreversibly bind to Cys481 in the BTK enzyme.1 While
highly effective, a substantial proportion of patients eventually develop resistance, often mediated by the BTK C481S
mutation or mutations in downstream signaling molecules like PLCG2.2 I ntolerance due to off-target effects also
necessitates treatment discontinuation in some cases.3

The development of acquired resistance or intolerance to covalent BTK inhibitors presentsasignificant clinical dilemma.
Historically, treatment options for these patients were limited, often involving chemotherapy or venetoclax-based
regimens, which may have reduced efficacy in this heavily pretreated population.4 The emergence of non-covalent BTK
inhibitors, such as pirtobrutinib, represents a strategic advancement in addressing these challenges. These agents bind
reversibly to BTK, circumventing the C481S mutation and offering atherapeutic avenuefor patientswho have progressed
on covalent inhibitors.5

CLL isthemost common leukemiain adultsinWestern countries, characterized by the accumul ation of mature-appearing
but functionally incompetent lymphocytes. The disease courseis highly variable, ranging from indolent to aggressive,
requiring individualized treatment approaches. The B-cell receptor (BCR) signaling pathway playsacrucial rolein CLL
cell survival and proliferation, making BTK akey therapeutic target. Inhibition of BTK disrupts downstream signaling
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cascades, leading to apoptosis and reduced proliferation of CLL cells. Understanding the specific mechanisms of action
and resistance patternsis essential for optimizing treatment selection and sequencing in patients with CLL.

Evolving Treatment Strategies
The EHA 2026 discussions on BTK-targeted therapies for CLL focused on integrating these newer agentsinto treatment

algorithms, particularly for patients with prior BTK inhibitor exposure. Data presented highlighted the activity of
non-covalent BTK inhibitors in patients with documented C481S mutations. For instance, studies have shown that
pirtobrutinib can achieve durable responses in patients previously treated with covalent BTK inhibitors, including
those with the C481S mutation.6 The overall response rates (ORR) observed in these populations have been clinically
meaningful, providing a new standard of care for a previously difficult-to-treat group.7

Beyond resistance mutations, the management of BTK inhibitor intolerance is another critical aspect. Patients
experiencing adverse events with one covalent BTK inhibitor may tolerate another covalent agent or a non-covalent
inhibitor due to differing selectivity profiles and off-target effects. For example, acalabrutinib and zanubrutinib have
demonstrated improved selectivity compared to ibrutinib, leading to reduced rates of certain adverse events like atrial
fibrillation and hypertension.8 The non-covalent BTK inhibitors, with their distinct binding mechanism, may offer a
different safety profile, potentially allowing patients to continue BTK inhibition when intolerance to covalent agents
occurs.9

The discussions also touched upon the optimal sequencing of these agents. While non-covalent BTK inhibitors are
currently primarily indicated for patients who have failed or areintolerant to covalent BTK inhibitors, ongoing research
is exploring their potential role in earlier lines of therapy or in combination regimens.10 The long-term efficacy and
safety data for these newer agents are still maturing, and continued follow-up is necessary to fully understand their
placeinthe evolving CLL treatment landscape. Comparative trials directly assessing different BTK inhibitorsin various
clinical settingswill be crucia for refining treatment guidelines.11

Patient populationsin these studies often include individual swith high-risk features, such asdel (17p) or TP53 mutations,
who historically have poor prognoses with conventional chemotherapy. The efficacy of BTK inhibitorsin these high-risk
groups underscores their importance in modern CLL management. Limitations of current data include the relatively
shorter follow-up periods for non-covalent BTK inhibitors compared to their covalent counterparts, and the need

for more head-to-head comparisons to definitively establish optimal sequencing. Further research is also needed to
identify biomarkersthat predict response or resistance to specific BTK inhibitors, enabling more personalized treatment
strategies. The continuous evolution of BTK inhibitors offers renewed hope for patients facing resistance or intolerance,
expanding the therapeutic armamentarium for CLL.

CLINICAL IMPLICATIONS
The introduction of non-covalent BTK inhibitors like pirtobrutinib is not merely an incremental improvement;
it fundamentally alters the treatment paradigm for patients with CLL who develop resistance or intolerance
to covalent BTK inhibitors. Clinicians now possess a viable option for a patient population that previously
faced limited effective therapies, often relegated to less efficacious or more toxic regimens. This development
necessitates a more nuanced approach to treatment sequencing, moving beyond a simple 'next-line' mentality
to one that considers specific resistance mechanisms, such as the BTK C481S mutation, and individual patient
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tolerability profiles.

For the pharmaceutical industry, this evolution underscores the continuous need for innovation, particularly
in addressing acquired resistance. Companies developing BTK inhibitors, such as Eli Lilly (pirtobrutinib),
AstraZeneca (acalabrutinib), and BeiGene (zanubrutinib), are now competing not just on initial efficacy but
also on their agents' utility in sequential therapy and their distinct safety profiles. The market will increasingly
reward agents that offer clear advantages in specific patient subsets or those that can be safely combined with
other targeted therapies. This also places pressure on diagnostic companies to provide rapid and accurate
mutation testing to guide treatment decisions effectively.

Patients with CLL stand to benefit significantly from these advancements. The availability of non-covalent BTK
inhibitors means that a diagnosis of resistance to a covalent BTK inhibitor no longer signals a rapid decline
in treatment options. Instead, it opens a new therapeutic window, potentially extending remission durations
and improving quality of life. However, it also places a greater burden on patients to understand their disease
and treatment options, and on healthcare systems to ensure access to these newer, often more expensive,
therapies. The ongoing challenge will be to ensure equitable access and to educate both patients and providers
on the optimal use of this expanding arsenal of targeted agents.
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MEDICAL DISCLAIMER
This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified
practitioners based on individual patient circumstances.
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