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A B S T R A C T   

Chronic Lymphocytic Leukemia (CLL) is the most common type of leukemia in the US, representing approxi-
mately 1.1% of all new cancers diagnosed. Most patients with CLL can be monitored without treatment, and the 
indicated treatment options include a CD20 monoclonal antibody with or without bruton tyrosine kinase (BTK) 
inhibitors, phosphatidylinositol 3-kinase (PI3K) inhibitors, and B-cell lymphoma 2 (BCL2) antagonists. We re-
view the case of a 77-year-old female with a long-standing history of CLL predominant lymphocytosis, trans-
fusion -independent anemia, and thrombocytopenia. Patient responded to zanubrutinib after initial failure of 
idelalisib, rituximab, and acalabrutinib and venetoclax.   

1. Introduction 

CLL is the most common type of leukemia in the US, representing 
approximately 1.1% of all new cancers diagnosed [1]. The median age at 
diagnosis was 71 years, and most patients present with asymptomatic 
lymphocytosis. Approximately one-third of patients can present with B 
symptoms (extreme fatigue, fever, drenching night sweats, or uninten-
tional weight loss of 10% or more of body weight within six months) or 
cytopenia (anemia, thrombocytopenia, or neutropenia) [2]. Rarely do 
patients present with organ involvement, such as CNS and liver 
involvement [3,4]. Most patients with CLL can be monitored without 
treatment, and the indicated treatment options include a CD20 mono-
clonal antibody with or without Bruton tyrosine kinase (BTK) inhibitors, 
phosphatidylinositol 3-kinase (PI3K) inhibitors, and B-cell lymphoma 2 
(BCL2) antagonists [5]. Tp53 mutation or 17p deletion confers a high 
risk, significantly reducing the time to treatment from diagnosis 
(approximately 2 years) [6]. 

2. Case 

A 77-year-old woman with a long-standing history of chronic lym-
phocytic leukemia was initially diagnosed in 2011 and received ritux-
imab, fludarabine, and cyclophosphamide and achieved clinical 
remission. In 2016, the white blood count trended up to a peak of 212 

(4.2 - 9.1 × 103/uL), with predominant lymphocytosis, transfusion- 
independent anemia, and thrombocytopenia. She started treatment 
with idelalisib, which steadily improved the WBC count to 53.5 (x103/ 
uL). Ibrutinib was not recommended due to her history of severe sulfa 
allergy. Her WBC count ranged from 50 to 80 until October 2020, when 
she had a significant increase in WBC count to 238 (x103/uL), albeit 
continuing idelalisib. Peripheral blood flow cytometry showed a lambda 
light chain-restricted B cells consistent with chronic lymphocytic leu-
kemia (CLL) involvement. Fluorescent in situ hybridization (FISH) 
testing identified a deletion 13q14.3 (94% of cells) and no other risk 
factors such as trisomy 12, deletions in 6q, ATM, and TP53 genes. 
Treatment was initiated with obinitizumab and acalabrutinib, and she 
showed an excellent response with a normalizing WBC count. In 
November 2021, while continuing acalabrutinib, her WBC count 
increased, eventually peaking at 47.3 (x103/uL) in May 2022. Treatment 
was switched to venetoclax, and one week after treatment, she was 
admitted to the hospital for severe hyponatremia and seizure. Brain 
imaging was negative for acute abnormalities, and venetoclax was dis-
continued. Bone marrow examination revealed 75% of chronic lym-
phocytic leukemia involvement, confirming relapsed disease. Post- 
discharge blood count analysis showed persisting leukocytosis. She 
was started on treatment with a combination of rituximab and bend-
amustine but discontinued after three cycles due to severe transfusion- 
dependent anemia and thrombocytopenia. Treatment options such as 
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chemotherapy and transplant evaluation were deemed unfeasible due to 
severe anemia, thrombocytopenia, and the patient’s performance status; 
hence, she continued supportive transfusions. In February 2023, her 
WBC count rose to 110 (x103/uL), with a hemoglobin of 4.6 (13.7 - 17.5 
g/dL) and a platelet count of 23 (163 - 337 × 103/uL). Peripheral blood 
next-generation mutational analysis showed TP53 and SF3B1 mutations 
and no mutations in BTK and PLCG2 genes and her calculated CLL- in-
ternational prognostic index score was 8 predicting a 23.3% 5 year 
survival. Zanubrutinib was then started, which she tolerated well, with a 
steady improvement in her WBC count. At 16 weeks post-treatment, the 
WBC count had improved to 7.5 (x103/uL) (Fig. 1). 

3. Discussion 

In clinical practice, most patients are started on treatment with BTK 
inhibitors (ibrutinib, acalibrutinib, and zanbrutinib) or venetoclax 
(BCL2 inhibitor). Patients with relapsed/refractory CLL (BTK-naive) 
have been shown to have better progression-free survival with zanu-
brutinib compared to ibrutinib [7]. Third-line treatment options after 
BTK inhibitor and venetocax failure include PIK3 inhibitors, chemo-
immunotherapy, allogeneic transplantation, or enrollment in clinical 
trials [8]. C481S mutation in the BTK gene is the most common etiology 
of acquired resistance in patients failing ibrutinib and acalabrutinib [9]. 
There are no reports of treatment with a second BTK inhibitor, and we 
showed a successful treatment response in our patient using zanu-
brutinib after prior treatment with acalabrutinib. The significance of this 
report is heightened because the patient was not eligible for intensive 
therapy, such as chemotherapy and bone marrow transplantation. We 
hypothesize that patients with CLL can be treated with zanubrutinib 
after progression with other BTK inhibitors. We conclude that zanu-
brutinib’s high BTK specificity, fewer off-target effects, and longer 
half-life are likely reasons for its efficacy [10] and could be considered 
for use in patients after treatment with other tyrosine kinase inhibitors. 
Our patient had no evidence of resistance mutations but had a mutation 
in the SF3B1 gene, which has shown to be present in 5 to 15% of CLL 
patients, more common among patients with fludarabine resistance and 
associated with decreased overall survival [11]. Pirtobrutinib was effi-
cacious in patients with BTK C481S mutation and had an overall 
response rate of 82% in patients previously treated with other BTK in-
hibitors [12]. From our observation, we emphasize that patients who 
failed first-generation BTK inhibitors and venetoclax can be potentially 

treated with zanubrutinib without resistance mutations, such as in BTK 
and PLCG2 genes. 
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