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Chronic lymphocytic leukaemia (CLL) is a B-cell malignancy characterised by:1

A recent cohort study has demonstrated that patients with CLL can be categorised based on 
the mutational status of the variable region of the immunoglobulin heavy chain (IGHV) gene2–6

Mutated IGHV Survival4
Risk of genetic 
lesion5,6 

Outline for CLL treatment7

Autoimmune complications
Progressive lymphocytosis
Development of/worsening anaemia

Progressive/symptomatic splenomegaly
Progressive/symptomatic lymphadenopathy
Fever ≥38 °C without evidence of infection
Unintentional weight loss ≥10% in the past 6 months

Significant fatigue
Night sweats

Development of/worsening thrombocytopenia

Bruton's tyrosine kinase inhibitors (BTKis) have evolved to be an effective treatment 
option for CLL in first-line (1L), second-line (2L), and third-line  (3L) therapy stages

Diagnosis of CLL based on the 
International Workshop on CLL 

(iwCLL) criteria

Screening and categorisation of 
patients based on mutations in tumour 

protein 53 (TP53) and IGHV

Frontline 
therapy

2L 
therapy

3L 
therapy



Agent

Ibrutinib

Nemtabrutinib

Zanubrutinib

Acalabrutinib

Pirtobrutinib

Method of action

Covalent

Noncovalent

Covalent

Covalent

Noncovalent

EU (CLL/SLL)

Approved

Approved

Approved

Not approved; phase III BRUIN CLL-313 
(NCT05023980), BRUIN CLL-314 

(NCT05254743), BRUIN CLL-321 (NCT04666038), 
BRUIN CLL-322 (NCT04965493), trials ongoing

US (CLL/SLL)

Approved

Not yet approved

Approved

Not approved; phase II (NCT04728893), ongoing

CLL management with BTKis

The last decade has witnessed the development and approval of many second- and 
third-generation BTKis

Regulatory status of BTKis for CLL/small lymphocytic lymphoma (SLL)8–10

The efficacy of the BTKis is supported by strong phase III trial evidence

PFS: progression-free survival; OS: overall survival

BTKis

Ibrutinib11–15

Trial

RESONAT 2

RESONATE

ECOG 1912
iLLUMINATE

ALLIANCE

Comparator

Chlorambucil

Obinutuzumab 
+ 

chlorambucil 

Bendamustine 
and rituximab

Finding

Superior PFS and OS

Superior PFS

Ofatumumab

Superior PFS

Superior PFS�

ECOG 1912 FCR Superior PFS and OS

Acalabrutinib16

ELEVATE TN
Obinutuzumab 

+ 
chlorambucil 

Superior PFS; better OS

ASCEND NA Superior PFS

Zanubrutinib17 SEQUOIA Bendamustine and 
rituximab (BR) Superior PFS vs BR
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How do tumour cells become resistant to BTKis?

BTKis are associated with adverse effects (AEs) that need to be managed in a timely fashion

BTKis and toxicities

Novel mutations in the BTK receptor’s catalytic domain confer resistance to BTKis

BTK resistance

Diminishes efficacy of BTKis Promotes disease progression

Noncovalent — BTK L528W, 
V416L, M437R T474I, A428DCovalent — C481

Haemorrhage Cardiotoxicity Infections

Ibrutinib dosage can be tailored for patients experiencing:

Grade >3 neutropenia 
with infection or fever

Grade >3 non-haematological 
toxicity

Grade 4 haematological 
toxicities

Comparison of the approved BTKis amongst each other showed:

Acalabrutinib IbrutinibComparable efficiency

Zanubrutinib IbrutinibSuperior to

Acalabrutinib ZanubrutinibCould not be directly 
compared

Ibrutinib ChemoimmunotherapySuperior to

Visit https://b-cell-malignancies.knowledgehub.wiley.com/ for additional resources



Published by

References

Visit https://b-cell-malignancies.knowledgehub.wiley.com/
for additional resources

Optimising CLL therapy

1.    Hallek, M., Cheson, B. D., Catovsky, D., Caligaris-Cappio, F., Dighiero, G., Döhner, H., … & Kipps, T. J. (2018). iwCLL guidelines for diagnosis, indications for treatment, response 
       assessment, and supportive management of CLL. Blood, 131(25), 2745–2760.

2.    Eichhorst, B., Robak, T., Montserrat, E., Ghia, P., Hillmen, P., Hallek, M., & Buske, C. (2015). Chronic lymphocytic leukaemia: ESMO Clinical Practice Guidelines for diagnosis, 
       treatment and follow-up. Annals of Oncology, 26, v78–v84. 

3.    Ghia, P., Stamatopoulos, K., Belessi, C., Moreno, C., Stilgenbauer, S., Stevenson, F. K., … & Rosenquist, R. (2007). ERIC recommendations on IGHV gene mutational status 
       analysis in chronic lymphocytic leukemia. Leukemia, 21(1), 1–3. 

4.    Kröber, A., Seiler, T., Benner, A., Bullinger, L., Brückle, E., Lichter, P., … & Stilgenbauer, S. (2002). V H mutation status, CD38 expression level, genomic aberrations, and survival 
       in chronic lymphocytic leukemia. Blood, 100(4), 1410–1416. 

5.    Zenz, T., Mertens, D., Küppers, R., Döhner, H., & Stilgenbauer, S. (2009). From pathogenesis to treatment of chronic lymphocytic leukaemia. Nature Reviews Cancer, 10(1), 37–50. 

6.    Dighiero, G. (2003). Unsolved issues in CLL biology and management. Leukemia, 17(12), 2385–2391. 

7.     Walewska, R., Parry‐Jones, N., Eyre, T. A., Follows, G., Martínez‐Calle, N., McCarthy, H., … & Schuh, A. (2022). Guideline for the treatment of chronic lymphocytic leukaemia. 
        British Journal of Haematology, 197(5), 544–557. 

8.    Imbruvica (ibrutinib) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210563s000lbl.pdf.

Key takeaways

9.    Calquence (acalabrutinib) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/210259s006s007lbl.pdf.

10.  Brukinsa (zanubrutinib) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/213217s000lbl.pdf.

11.  Shanafelt, T. D., Wang, X. V., Kay, N. E., Hanson, C. A., O’Brien, S., Barrientos, J. C., …& Tallman, M. S. (2019). Ibrutinib–Rituximab or chemoimmunotherapy for chronic 
        lymphocytic leukemia. The New England Journal of Medicine, 381(5), 432–443.

12.   Woyach, J. A., Ruppert, A. S., Heerema, N. A., Zhao, W., Booth, A. M., Ding, … & Byrd, J. C. (2018). Ibrutinib regimens versus chemoimmunotherapy in older patients with 
        untreated CLL. The New England Journal of Medicine, 379(26), 2517–2528.

13.  Moreno, C., Greil, R., Demırkan, F., Tedeschi, A., Anz, B., Larratt, L., …  & Flinn, I. W. (2019). Ibrutinib plus obinutuzumab versus chlorambucil plus obinutuzumab in first-line 
        treatment of chronic lymphocytic leukaemia (iLLUMINATE): a multicentre, randomised, open-label, phase 3 trial. Lancet Oncology, 20(1), 43–56.

14.  Burger, J. A., Barr, P. M., Robak, T., Owen, C., Ghia, P., Tedeschi, A., … & Kipps, T. J. (2019). Long-term efficacy and safety of first-line ibrutinib treatment for patients with 
        CLL/SLL: 5 years of follow-up from the phase 3 RESONATE-2 study. Leukemia, 34(3), 787–798. 

15.  Munir, T., Brown, J. R., O’Brien, S., Barrientos, J. C., Barr, P. M., Reddy, … & Woyach, J. A. (2019). Final analysis from RESONATE: Up to six years of follow‐up on ibrutinib in 
        patients with previously treated chronic lymphocytic leukemia or small lymphocytic lymphoma. American Journal of Hematology, 94(12), 1353–1363. 

16.  Sharman, J. P., Egyed, M., Jurczak, W., Skarbnik, A. P., Pagel, J. M., Flinn., … & Byrd, J. C. (2020). Acalabrutinib with or without obinutuzumab versus chlorambucil and 
        obinutuzumab for treatment-naive chronic lymphocytic leukaemia (ELEVATE-TN): a randomised, controlled, phase 3 trial. The Lancet, 395(10232), 1278–1291.

17.  Tam, C. S., Giannopoulos, K., Jurczak, W., Šimkovič, M., Shadman, M., Österborg, A., … & Hillmen, P. (2021). SEQUOIA: Results of a phase 3 randomized study of zanubrutinib 
        versus bendamustine + rituximab (BR) in patients with treatment-naïve (TN) chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL). Blood, 138(Supplement 1), 396. 

Past medical history, comorbid conditions

Adherence assessment

Goals of care

Financial implications of indefinite therapy

Optimise blood pressure (ibrutinib), manage 
tumour lysis syndrome (venetoclax)

Manage headaches (acalabrutinib), 
infusion-related reactions (CD20 mAb)

Counsel patients on common 
and serious AEs

Empower patients to manage 
AEs on their own

Provide patient-friendly guidance 
information

BTKis are highly effective as 
1L and relapse treatment 
strategies for CLL

Cardiovascular toxicities 
are a major limitation of 
covalent BTKis 

Continuous BTKis 
monotherapy is superior 
to chemoimmunotherapy

Second generation 
BTKis are safer and as 
effective as ibrutinib

Updated knowledge of 
BTKis can be used to select 
eligible patients and 
personalise treatments 

Patient 
selection

AE 
management

Thorough medicine 
reconciliation
Evaluation of herbal 
medications
Alert pharmacist 
about new medications

Drug 
interactions


