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• Examine relevant prognostic factors in chronic lymphocytic leukemia (CLL) and assess the importance of molecular testing to 
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• Examine relevant prognostic factors in chronic lymphocytic leukemia (CLL) and assess 
the importance of molecular testing to guide clinical decision making and treatment 
selection.

• Appraise the latest trial data and practice guidelines for the use of novel, targeted 
agents in CLL and analyze strategies to optimize therapy selection based on clinical 
factors and patient preferences.

• Explore key clinical pearls and differentiating factors between novel, targeted therapies 
in CLL, and discuss practical solutions and innovations to mitigate factors that may 
complicate the use of the most clinically appropriate therapy.

• Appraise multidisciplinary strategies to optimize testing, treatment selection, 
management, and continuum of care for CLL patients and strategies to increase 
collaboration with specialists (e.g., cardiology) and oncologists of various practice 
settings.

Learning Objectives

• This slide deck in its original and unaltered format is for educational purposes and is current as of 
the date of this presentation. All materials contained herein reflect the views of the faculty, and not 
those of Creative Educational Concepts LLC or the commercial supporter(s). 

• Participants have an implied responsibility to use the newly acquired information to enhance 
patient outcomes and their own professional development. The information presented in this 
activity is not meant to serve as a guideline for specific patient management. 

• Any procedures, medications, or other courses of diagnosis or treatment discussed or suggested in 
this activity should not be used by clinicians without evaluation of their patient’s conditions and 
possible contraindications on dangers in use, review of any applicable manufacturer’s product 
information, and comparison with recommendations of other authorities. 

• Usage Rights: This slide deck is provided for educational purposes and individual slides may be 
used for personal, non-commercial presentations only if the content and references remain 
unchanged. No part of this slide deck may be published or distributed in print or electronic format 
without prior written permission from Creative Educational Concepts LLC. Additional terms and 
conditions may apply. 

Disclaimer
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Reviewing Relevant 
Prognostic Factors in CLL

The Importance of Classification
in Disease Management

• CLL is the most common type of leukemia in adults the United States (25% of 
cases), but it is rare when considering all types of cancer

• The average age of diagnosis is 70; it is rare under age 40 and is extremely rare in 
children

• CLL is a disorder of lymphocytes that are morphologically mature but 
immunologically less mature

• It is a heterogeneous disease with a wide-ranging clinical course

• It is incurable with standard treatment, and risk score is tied to prognosis

• Overall survival at 5 years ranges from 20% (very high risk) to more than 90% (low risk)

• Risk factors include increased age, chemical exposure (agent orange, pesticides), 
first-degree relative with CLL, male, race/ethnicity (North American and European 
descent)

Etiology, Pathophysiology, and Risk Factors

https://www.cancer.org/cancer/chronic-lymphocytic-leukemia/about/key-statistics.html; 
https://www.cancer.org/cancer/chronic-lymphocytic-leukemia/causes-risks-prevention/risk-factors.html; 

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.
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• Some patients have “B symptoms”

• Severe fatigue

• Drenching night sweats

• Unintentional weight loss 
(≥10% in the previous 6 months)

• Fever without infection

• Other patients have no symptoms but 
an abnormal CBC is noted on routine blood 
work

• Liver and spleen are often enlarged and 
can cause early satiety

• Lymphadenopathy can be present

• Recurrent infections can be a problem due 
to immunologically immature lymphocytes

Clinical Presentation

Bispo JAB, et al. Cold Spring Harb Perspect Med. 2020; NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

Variable Acute Leukemia Chronic Leukemia

Age All ages Adults

Clinical onset Sudden Slow growing

Lymphocytes Immature Mature

Anemia Mild to severe Mild

Thrombocytopenia Mild to severe Mild

White blood cells
Variable 

(high or low)
Elevated

Organomegaly Mild
Prominent 

(especially spleen 
and liver)

Distinguishing between CLL and SLL

CLL

• Lymphocyte count ≥5,000 per mm3 for diagnosis

• Many of the abnormal lymphocytes are found in circulating blood

SLL (small lymphocytic lymphoma)

• Diagnosis requires lymphadenopathy and/or splenomegaly with monoclonal 
B lymphocytes ≤5,000 per mm3 in peripheral blood

• Most of the abnormal lymphocytes are found in lymph nodes, bone marrow, and 
other lymphoid tissues

CLL and SLL are essentially different manifestations of 
the same disease and are managed in the same way.

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.
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• For diagnosis

• Flow cytometry analysis of the blood; could also use lymph node biopsy

• Immunophenotyping for kappa/lambda, CD19, CD20, CD5, CD23, CD10; also 
recommended to include cytospin for cyclin D1 or FISH for t(11;14), t(11q;v)

• Informative for prognosis and treatment decisions

• FISH to detect: trisomy 12; del(11q); del(13q); del(17p)

• TP53 sequencing

• Testing for complex karyotype

• Molecular analysis to detect IGHV mutation status

• If not available, determination of CD38, CD49d, and ZAP-70 expression by flow 
cytometry, methylation, or IHC may be obtained as surrogate markers for IGHV mutation 
status

Recommended Testing

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

Risk Stratification and Prognosis

• Del(17p) reflects the loss 
of the TP53 gene and is 
frequently associated 
with mutations in the 
remaining TP53 allele

• TP53 mutations can 
happen without del(17p) 

• Independent of 17p 
status, TP53 mutations 
are predictors of 
resistance fludarabine-
or bendamustine-based 
regimens and poor 
survival

Method of Detection Prognostic Variable Risk Category

Interphase cytogenetics 
(FISH)

Del(17p) Unfavorable

Del(11q) Unfavorable

Trisomy 12 Intermediate

Normal Intermediate

Del(13q) 
(as a sole abnormality)

Favorable

DNA sequencing

TP53
Wild-type: favorable
Mutated: unfavorable

IGHV
>2% Mutation: favorable*
≤2% Mutation: unfavorable

CpG-stimulated metaphase 
karyotype

Complex karyotype 
(≥3 abnormalities)

Unfavorable

*IGHV rearrangements involving VH3-21 carry a poor prognosis even if mutated.

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.
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• There are many available models that have been validated

• Most were developed with data from patients treated with chemoimmunotherapy

• CLL International Prognostic Index (CLL-IPI) is a common tool

• Points for age >65, stage, unmutated IGHV, β2M >3.5, del(17p) or TP53 mutation

• Ranges: low, intermediate, high, very high

• There is a need for new prognostic models in the era of targeted therapies

• One example assigns points for TP53 mutation, prior treatment, β2M ≥5, LDH >250

Prognostic Models

1International CLL-IPI working group. Lancet Oncol. 2016; 2Ahn IE, et al. J Clin Oncol. 2021.

Risk Total 3-year PFS 3-year OS

Low 0–1 84% 93%

Intermediate 2 74% 83%

High 3–4 47% 63%

P<0.0001 P<0.0001

Could help identify patients at an 
increased risk of ibrutinib failure at 

the time of treatment initiation

• Included data from six phase 3 randomized-controlled trials of patients with previously 
treated CLL who were treated with regimens that contained ibrutinib, venetoclax, or 
idelalisib

• In the multivariate analysis, factors associated with OS included (1 point each) 

• β2 microglobulin ≥5 mg/L

• LDH >upper limit of normal

• Hemoglobin <11 g/dL (men), <12 g/dL (women)

• Time from initiation of last therapy

• Authors recommend using this to indicate which patients should consider clinical trial 
participation instead of currently available targeted therapies

• Acronym is BALL = β2M, anemia, LDH, last therapy

Another New Prognostic Model

Jurczak W, et al. J Clin Oncol. 2022.

Risk Total Median OS

Low 0–1 NR

Intermediate 2–3 NR

High 4 About 2.4 years

20

21



• informCLL showed prognostic testing 
rates were poor among community-
based providers
• Low rates of testing led to treatment 

decisions that contradicted consensus 
guidelines 

• Lack of testing in the community was 
confirmed by another study that 
identified newly diagnosed CLL patients 
via the Flatiron Health EHR database
• Found that patients who were 65 and 

older, female, or lived in the western 
United States were significantly less 
likely to receive recommended 
prognostic testing

Real-world Data
Testing for Prognostic Factors

Mato AR, et al. Clin Lymphoma Myeloma Leuk. 2020; Chanan-Khan A, et al. Blood. 2021.

31%

11% 11%

39%

24%
28%

0%

20%

40%

60%

80%

100%

FISH TP53 IGHV CD38 and
ZAP-70

Rates of Testing

Mato et al. 2020. (informCLL Registry)
Chanan-Khan et al. 2021.

We must do better!

To Treat or Not To Treat?

Localized SLL 
(Stage I)

Local radiation 
followed by 
observation

SLL Stage II–IV and 
CLL Rai Low 

or Intermediate I–II Risk

Does NOT meet criteria to 
initiate treatment:

Follow with observation until 
criteria are met

DOES meet criteria to initiate 
treatment:

Before starting treatment, 
cytogenetic testing is needed for 
del(17p), TP53, IGHV status

CLL Rai High 
III–IV Risk

In select patients with mild, stable 
cytopenia (ANC <1,000, hemoglobin 
<11 g/dL, or platelets <100,000/mm3):

Follow with observation instead of initiating 
treatment

For patients with progressive cytopenias:

Initiate treatment after conducting 
cytogenetic testing

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022
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• Eligible for a clinical trial

• Severe fatigue

• Drenching night sweats

• Unintentional weight loss (≥10% in the previous 6 months)

• Fever without infection

• Threatened end-organ function

• Progressive bulky disease (spleen >6 cm below costal margin or 
lymph nodes >10 cm)

• Progressive anemia

• Progressive thrombocytopenia (concern when <100,000 per mm3)

• Steroid-refractory autoimmune cytopenias

Criteria to Initiate Treatment

B Symptoms

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022

Exploring Best Practices 
in the Treatment of CLL

Novel Agents at the Forefront
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Citations

First-line Options
Data Updates and Adverse Events

Data Updates in Treatment-naïve CLL

Trial Treatment Regimen PFS OS

RESONATE-21

(7-year data)
Ibrutinib vs 
chlorambucil

59%
9%

78%
—*

E19122

(5-year data)
Ibrutinib + rituximab vs 
fludarabine + cyclophosphamide + rituximab (FCR)

78%
51%

95%
89%

CLL143

(5-year data)
Venetoclax + obinutuzumab vs
chlorambucil + obinutuzumab

63%
27%

82%
77%

Alliance A0412024

(4-year data)
Bendamustine + rituximab vs
ibrutinib vs
ibrutinib + rituximab

47%
76%
76%

84%
85%
86%

ELEVATE-TN5

(4-year data)
Acalabrutinib + obinutuzumab vs
acalabrutinib vs
chlorambucil + obinutuzumab

87%
78%
25%

93%
88%
88%

SEQUOIA6

(24-month data)
bendamustine + rituximab vs
zanubrutinib

70%
86%

95%
94%

*Not captured for chlorambucil in patients with progressive diseases after a median 60-month follow-up

1Barr PM, et al. Blood Adv. 2022; 2Shanafelt TD, et al. Blood. 2022; 3Al-Sawar O, et al. HemaSphere. 2022;
4Woyach JA, et al. Blood. 2021; 5Sharman JP, et al. Leukemia. 2022; 6Tam CS, et al. Blood. 2021. 
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Data Updates in Treatment-naïve CLL

Trial Treatment Regimen PFS OS

RESONATE-21

(7-year data)
Ibrutinib vs 
chlorambucil

59%
9%

78%
—*

E19122

(5-year data)
Ibrutinib + rituximab vs
fludarabine + cyclophosphamide + rituximab (FCR)

78%
51%

95%
89%

CLL143

(5-year data)
Venetoclax + obinutuzumab vs
chlorambucil + obinutuzumab

63%
27%

82%
77%

Alliance A0412024

(4-year data)
Bendamustine + rituximab vs
ibrutinib vs
ibrutinib + rituximab

47%
76%
76%

84%
85%
86%

ELEVATE-TN5

(4-year data)
Acalabrutinib + obinutuzumab vs
acalabrutinib vs
chlorambucil + obinutuzumab

87%
78%
25%

93%
88%
88%

SEQUOIA6

(24-month data)
Bendamustine + rituximab vs
zanubrutinib

70%
86%

95%
94%

*Not captured for chlorambucil in patients with progressive diseases after a median 60 months follow-up

TAKE-AWAYS
These studies show that targeted therapy 

provides better PFS and OS than CIT.

Studies have not shown the addition of 
rituximab to ibrutinib to provide a benefit.

Addition of obinutuzumab to acalabrutinib 
does provide additional benefit.

1Barr PM, et al. Blood Adv. 2022; 2Shanafelt TD, et al. Blood. 2022; 3Al-Sawar O, et al. HemaSphere. 2022;
4Woyach JA, et al. Blood. 2021; 5Sharman JP, et al. Leukemia. 2022; 6Tam CS, et al. Blood. 2021. 

Firstline Options
Without del(17p)/TP53m

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

FRAIL
(65 and older OR younger than 65 

but has significant comorbidities, such as 
CrCl less than 70 mL/min)

Acalabrutinib ± obinutuzumab (category 1)
Ibrutinib (category 1)

Venetoclax + obinutuzumab (category 1)
Zanubrutinib (category 2a)

2A unless otherwise noted: bendamustine + 
anti-CD20 monoclonal antibody, CO, obi 

monotherapy, high-dose methylprednisolone 
HDMP (2B), ibrutinib + obi (2B), 
chlorambucil (3), rituximab (3)

FIT
(younger than 65 and 

without significant comorbidities)

Acalabrutinib ± obinutuzumab (category 1)
Ibrutinib (category 1)

Venetoclax + obinutuzumab (category 2a)
Zanubrutinib (category 2a)

2A unless otherwise noted: bendamustine + 
anti-CD20 monoclonal antibody, FCR (preferred 
for IGHV-mutated), ibrutinib + rituximab (2B), 

FR (3), HDMP (3)

Preferred

Other Options

Preferred

Other Options

Anti-CD20 monoclonal antibody options: rituximab, ofatumumab, Obinutuzumab.
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Firstline Options
With del(17p)/TP53m

ALL PATIENTS
(regardless of age or comorbidities)

Acalabrutinib ± obinutuzumab (category 2A)
Ibrutinib (category 2A)

Venetoclax + obinutuzumab (category 2A)
Zanubrutinib (category 2A)

All category 2A: alemtuzumab ± rituximab, HDMP + 
rituximab, obinutuzumab

Preferred

Other Options

TAKE-AWAY
Chemoimmunotherapy (CIT) 
is no longer the best first-line 

option for a majority of 
patients, regardless of del(17p) 

or TP53 mutation status.

Most patients should receive 
first-line targeted therapy.

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

• NCCN calls out FCR as a preferred treatment for patients younger than 65 years of 
age1

• With mutated IGHV

• Without del(17p) or TP53 mutation

• FCR was associated with improved PFS in these patients2

• 12.8 years PFS 54% vs 9% (IGHV mutated vs unmutated)

• Other studies have confirmed the benefit with CIT in these patients

• Choosing between FCR (Fludarabine, Cyclophosphamide and Rituximab) or BR 
(Bendamustine and Rituximab) 
• CLL10 study confirmed the superiority of FCR over BR in younger patients3

• For patients over age 65, the outcome was similar with both regimens, but BR had less 
myelosuppression and infection, this has been confirmed with longer follow-up4; BR can 
be considered in older patients who have IGHV-mutated CLL without del(17p) or TP53
mutation

Caveat
Some Patients Should Get First-line CIT

1NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022; 
2Thompson PA, et al. Blood. 2016; 3Eichhorst B, et al. Lancet Oncol. 2016; 4Kutsch N, et al. Hemasphere. 2020.
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Ibrutinib Acalabrutinib Zanubrutinib

Dose 420 mg PO daily 100 mg PO Q12H
160 mg PO BID or 
320 mg PO daily

Dose modifications 
needed when

Used with CYP3A inhibitors; 
mild-moderate hepatic impairment

Used with CYP3A inhibitors or inducers
Used with CYP3A inhibitors;
severe hepatic impairment

Administration Take with or without food at approximately the same time(s) each day

Dosage forms
Capsules: 70 mg, 140 mg
Tablets: 140 mg, 280 mg, 
420 mg, 560 mg

Capsules: 100 mg
Tablets: 100 mg (just approved by the 
FDA August 5, 2022)

Capsules: 80 mg

Drug interactions
Avoid P-gp substrates

Capsules: avoid PPIs; take acala at least 2 
hours before H2RAs or antacids
Tablets: no issues using concurrent acid
reducing agents

Avoid concomitant use of CYP3A inhibitors and inducers

Food interactions Avoid grapefruit/grapefruit juice, Seville oranges (often in orange marmalade), and starfruit

Resistance BTK C481S mutation is associated with resistance to these BTK inhibitors

Differentiating Factors
BTK Inhibitors (BTKi)

FDA Prescribing Information; 
https://www.astrazeneca.com/content/astraz/media-centre/press-releases/2022/calquence-tablet-formulation-approved-in-the-us-across-current-indications.html.

Adverse Event Ibrutinib Acalabrutinib Zanubrutinib

Cytopenias (neutropenia, anemia, 
thrombocytopenia)

✓ ✓ ✓

Diarrhea ✓ ✓ ✓

Myalgia and arthralgia ✓ ✓ ✓

Rash ✓ ✓ ✓

Fatigue ✓ ✓ ✓

Bruising ✓ ✓

Headache ✓ ✓

Upper respiratory tract infection ✓ ✓ ✓

Peripheral edema ✓

Nausea ✓

Pyrexia and general infections ✓ ✓

Common Adverse Events (AEs) 
of BTK Inhibitors (≥25%)

FDA Prescribing Information.
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Serious AEs of BTK Inhibitors

BTKi Secondary Primary Malignancies

Ibrutinib 10% total, most common was non-melanoma skin cancer 4%

Acalabrutinib 12% total, most common was skin cancer 6%

Zanubrutinib
14% total, most common is non-melanoma skin cancer 8%, solid tumors 4%, 
melanoma 1.7%, hematologic malignancies 1.2%

• Hemorrhage

• Atrial fibrillation and flutter, risk factors

• Age ≥65, male, history of Afib, hypertension, hyperlipidemia, or pre-existing cardiac disease

• Grade ≥3 infections, including opportunistic infections

• Grade 3–4 cytopenias

• Secondary primary malignancies

Lipsky A, Lamanna N. Am Soc Hematol Educ Program. 2020; FDA Prescribing Information.

• Phase 3 trial comparing ibrutinib to acalabrutinib in R/R CLL

General AEs of Ibrutinib vs Acalabrutinib
ELEVATE R-R Trial

Byrd JC, et al. J Clin Oncol. 2021.

Adverse Event

Ibrutinib Acalabrutinib

All Grade* Grade ≥3* All Grade* Grade ≥3*

Diarrhea 46% 4.9% 34.6% 1.1%

Headache 20.2% 0% 34.6% 1.5%

Cough 21.3% 0.4% 28.9% 0.8%

Fatigue 16.7% 0% 20.3% 3.4%

Arthralgia 22.8% 0.8% 15.8% 0%

Bruising 18.3% 0.4% 11.7% 0%

Secondary neoplasms 8% 7% 5% 5%

*Bold indicates that the difference between % adverse event (AE) is statistically significant.
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Cardiac AEs in the ELEVATE R-R Trial

Byrd JC, et al. J Clin Oncol. 2021.

Adverse Event

Ibrutinib Acalabrutinib

All Grade Grade ≥3 All Grade Grade ≥3

Bleeding events 51.3% 5.3% 38% 4.5%

Hypertension 23.2% 9.1% 9.4% 4.1%

Atrial fibrillation or flutter 16% 3.8% 9.4% 4.9%

Median time to Afib onset 
(range), months

16 
(0.5–48.3)

4.8 
(0.5–28.2)

28.8 
(0.4–52.0)

22.3 
(0.4–45.1)

Treatment D/C due to Afib 16.7% 20% 0% 0%

Ventricular arrhythmia or cardiac arrest 1.9% 1.1% 0.4% 0.4%

• When compared directly to ibrutinib, acalabrutinib is associated with 

• Fewer common, grade ≥3, and serious AEs

• Fewer treatment discontinuations due to AEs
• 15% acalabrutinib vs 21% ibrutinib

• Fewer cardiovascular events

• Increased frequency of headache, cough, and fatigue

AEs of Ibrutinib vs Acalabrutinib
Take-aways

Byrd JC, et al. J Clin Oncol. 2021.
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• Phase 3 trial comparing ibrutinib to zanubrutinib in R/R CLL

Ibrutinib vs Zanubrutinib
ALPINE Trial

Adverse Event
Ibrutinib Zanubrutinib

All Grade Grade ≥3 All Grade Grade ≥3

Cardiac disorders 25.1% 6.8% 13.7% 2.5%

Atrial fibrillation and flutter 10.1% 1.9% 2.5% 1%

Hemorrhage 36.2% 2.9% 35.8% 2.9%

Major hemorrahage 3.9% 2.9% 2.9% 2.9%

Hypertension 16.4% 10.6% 16.7% 10.8%

Infections 63.3% 17.9% 59.8% 12.7%

Neutropenia 21.7% 15% 28.4% 18.6%

Thrombocytopenia 12.6% 3.4% 9.3% 3.4%

Secondary primary malignancies 6.3% 1.9% 8.3% 4.9%

Skin cancers 4.8% 1% 3.4% 1.5%

Hillmen P, et al. EHA Library. Abstract LB1900.

≈

• When compared directly to ibrutinib, zanubrutinib is associated 
with
• Fewer grade ≥3 and serious AEs

• Fewer fatal AEs

• Fewer discontinuations due to AEs

• 8% zanubrutinib vs 13% ibrutinib

• Increased incidence of neutropenia and secondary primary malignancies

• Similar incidence of hypertension

AEs of Ibrutinib vs Zanubrutinib
Take-aways

Hillmen P, et al. EHA Library. Abstract LB1900.
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• Venetoclax 5-week dose ramp up to 
reduce the risk of tumor lysis 
syndrome (TLS)

• Starts on Cycle 1, Day 22

• Continued for 12 cycles

Venetoclax + Obinutuzumab First-line CLL
(28-day cycles)

• Obinutuzumab IV Cycles 1–6 only

• Cycle 1

• Day 1 = 100 mg

• Day 2 = 900 mg

• Days 8 and 15 = 1,000 mg

• Cycles 2–6

• Day 1 = 1,000 mg

FDA Prescribing Information.

Week Daily Venetoclax Dose

1 20 mg (2 × 10 mg tablets)

2 50 mg (1 × 50 mg tablet)

3 100 mg (1 × 100 mg tablet)

4 200 mg (2 × 100 mg tablets)

5 and beyond 400 mg (4 × 100 mg tablets)

Venetoclax (Cycles 1–12)

Obinutuzumab 
(Cycles 1–6) Fixed-duration

1 year

Dose modifications are 
needed when…

Used with CYP3A or P-glycoprotein inhibitors, or in patients with severe hepatic 
impairment

Administration Take with food around the same time each day

Dosage forms

• Tablets: 10 mg, 50 mg, 100 mg; starter pack as well as 100 mg tablets, which 
are used for weeks 5 and beyond (28, 120, 180 count/bottle)

• Each starter pack contains four weekly wallet blister packs

• Week 1 (14 × 10 mg tablets)

• Week 2 (7 × 50 mg tablets) 

• Week 3 (7 × 100 mg tablets)

• Week 4 (14 × 100 mg tablets)

Drug interactions CYP3A inhibitors, P-gp inhibitors

Food interactions
Avoid grapefruit/grapefruit juice, Seville oranges (often in marmalade), and 
starfruit

Using Venetoclax in CLL

FDA Prescribing Information.
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When used in combination with 
obinutuzumab or rituximab or 
alone:
• Cytopenias (neutropenia, 

thrombocytopenia, anemia)
• Diarrhea
• Nausea
• Upper respiratory tract infection and 

cough
• Myalgia
• Pain
• Fatigue
• Edema

Common AEs with Venetoclax in CLL (≥20%)

• Grade 3–4 neutropenia occurs in 
about 40% of patients on single-
agent venetoclax
• Increases to about 60% with the 

addition of anti-CD20 monoclonal 
antibodies

• Increases to about 70% when used 
with BTKi

• Rates of febrile neutropenia are 
typically low, 3%–5%

FDA Prescribing Information; Fischer K, et al. Hematology Am Soc Hemaol Educ Program. 2020. 

• Tumor lysis syndrome (TLS)
• TLS is when a large number of cancer cells die within a short period of 

time, releasing their contents into the blood

• For patients with CLL who followed the 5-week dose ramp up and TLS 
prophylaxis and monitoring measures, rates of TLS = 2%

• Co-administration of venetoclax with strong CYP3A inhibitors at initiation 
and during the 5-week ramp-up phase is contraindicated

• Grade 3–4 neutropenia = 63%–64%, grade 4 = 31%–33%, febrile 
neutropenia = 4%–6%

• Fatal and serious infections, such as pneumonia and sepsis, have 
occurred; monitor for signs and symptoms of infections and treat 
source of infection promptly, should they occur 

Serious AEs with Venetoclax in CLL

Gupta A, Moore JA. JAMA Oncol. 2018; FDA Prescribing Information.
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Trial Treatment Regimen Outcomes

GAIA/CLL131

(3-year data)
FCR × 6 cycles vs venetoclax (ven) + Rituximab (VR) vs ven + obinutuzumab 
(VO) vs ibrutinib (ibr) + ven + obinutuzumab (IVO)

PFS 76% FCR (90% for mIGHV), 81% 
VR, 88% VO, 91% IVO

CAPTIVATE2

MRD Cohort
(36-month data)

3 cycles ibr lead-in then 12 cycles ibr + ven; at cycle 16, those with 
undetectable measurable residual disease (MRD) were randomized 1:1 to 
placebo vs single-agent ibr

Disease-free survival
95% placebo vs 100% ibr

CAPTIVATE3

FD Cohort
(24-month data)

Fixed-duration cohort: 3 cycles ibr lead-in then 12 cycles ibr + ven
PFS 95%
OS 98%

GLOW4

(24-month data)
Chlorambucil + obinutuzumab (CO) vs 3 cycles ibr lead-in then 12 cycles ibr 
+ ven

PFS 44% CO
84% ibr + ven

FILO5

(9-month data)

FCR × 6 cycles vs 3 cycles of ibr lead-in then ibr + ven duration 6–18 months 
(duration is based on the MRD in bone marrow [BM MRD] achieved at 
various time points)

BM MRD <0.01% = 71% FCR vs
48% ibr + ven
*authors expect ibr + ven response 
to improve over time

Emerging Strategies 
for Treatment-naïve CLL

1Eichhorst B, et al. EHA Library. Abstract LB2365; 2Ghia P, et al. Blood. 2021; 3Tam CS, et al. Blood. 2022; 4Kater AP, et al. NEJM Evid. 2022; 5Michallet AS, et al. Blood. 2021.

Trial Treatment Regimen Outcomes

iFCG1

(5-year data)

Ibr + fludarabine + cyclophosphamide + obinutuzumab (iFCG) × 3 cycles; some 
then received ibr + obi × 3 cycles → ibr × 6 months; others received ibr + obi ×
9 cycles

PFS 98%
OS 98%

iFCR2

(40-month data)
Ibr × 7 days, then ibr + FCR for up to 6 cycles; responders continued on ibr 
maintenance, could stop after 2 years

PFS 97%
OS 99%

SEQUOIA Arm D3

(3-month data)
3 cycles zanubrutinib (zan) lead-in then 12–24 cycles zan + ven

Overall response 
rate 97%

AVO4

(27.6-month data)

1 cycle of acalabrutinib (acala), then combined acala + obi × 6 cycles; ven was 
added with cycle 4; ven + acala continued up to cycle 16 or 25, depending on 
MRD status.

Complete response with uMRD 
38% (D1, C16), remained at 38% 
over time (D1, C25)

MAJIC5

Comparing MRD-guided AV to MRD-guided VO:
2 cycles acala lead-in then 12 cycles acala + ven (AV) vs
venetoclax + obinutuzumab (VO)—standard dosing/schedule

Trial in progress

ACE-CL-3116 Acala + ven vs acala + ven + obi vs CIT (with FCR or BR) Trial in progress

Emerging Strategies 
for Treatment-naïve CLL (cont.)

1Jain N, et al. HemaSphere. 2022; 2Davids MS, et al. Blood. 2021; 3Tedeschi A, et al. Blood. 2021; 
4Davids MS, et al. Lancet Oncol. 2021; 5Davids MS, et al. Blood. 2021; 6ClinicalTrials.gov. Identifier: NCT03836231.
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Options after Front-line 
Targeted Therapy

Data Updates and Sequencing Therapy

Trial Treatment PFS OS

ASCEND1

Acalabrutinib (acala) vs
bendamustine + rituximab (BR) or
idelalisib + rituximab (IdR)

3.5-year PFS: 62% acala vs
19% IdR/BR

3.5-year OS: 78% acala vs 62% 
IdR/BR

RESONATE2 Ibrutinib (ibr) vs ofatumumab (ofat)
5-year PFS: 40% ibr vs
3% ofat

Median OS: 68 months ibr vs
65 months ofat

ELEVATE-RR3 Acalabrutinib vs ibrutinib
Median PFS: 38.4 months in both 
arms

Median OS: not reached in either 
arm

MURANO4 Venetoclax + rituximab (VR)
bendamustine + rituximab (BR)

Median PFS: 53.6 months VR vs 17 
months BR

5-year OS: 82% VR vs 62% BR

ALPINE5 Zanubrutinib (zan) vs ibrutinib
12-month PFS: 95% zanu vs 84% 
ibr

12-month OS: 97% zanu vs 93% ibr

Latest Data
Strategies for R/R CLL

Note: PI3K inhibitors will not be discussed because they are not NCCN preferred agents.

1Jurczak W, et al. J Clin Oncol. 2022; 2Munir T, et al. Am J Hemaol. 2019; 3Byrd JC, et al. J Clin Oncol. 2021;
4Seymour JF, et al. Blood. 2022; 5Hillmen P, et al. EHA Library. Abstract LB1900. 
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• Venetoclax 5-week dose ramp up to 
gradually reduce the risk 
of TLS

• Continued for 24 months from Cycle 
1 Day 1 of rituximab

Venetoclax + Rituximab R/R CLL 
(28-day cycles)

• Rituximab IV Cycles 1–6 only

• Started after the patient has 
received venetoclax 400 mg PO 
daily × 7 days

• Cycle 1

• Day 1 = 375 mg/m2

• Cycles 2–6

• Day 1 = 500 mg/m2

FDA Prescribing Information.

Week Daily Venetoclax Dose

1 20 mg (2 × 10 mg tablets)

2 50 mg (1 × 50 mg tablet)

3 100 mg (1 × 100 mg tablet)

4 200 mg (2 × 100 mg tablets)

5 and beyond 400 mg (4 × 100 mg tablets)

Venetoclax (Cycles 1–24)

Rituximab 
(Cycles 1–6) Fixed-duration

2 years

Options for Second-line and Beyond
Without del(17p)/TP53m

FRAIL
(65 and older OR younger than 65 

but has significant comorbidities, such as 
CrCl less than 70 mL/min)

Acalabrutinib (category 1)
Ibrutinib (category 1)

Venetoclax + rituximab (category 1)
Zanubrutinib (category 2A)

2A unless otherwise noted: chlorambucil + 
rituximab (R), duvelisib, idelalisib ± R, 

lenalidomide ± R, obinutuzumab, ofatumumab, 
venetoclax, BR (2B), HDMP + R or 

obinutuzumab (2B), dose-dense R (3)

FIT
(younger than 65 and 

without significant comorbidities)

Acalabrutinib (category 1)
Ibrutinib (category 1)

Venetoclax + rituximab (category 1)
Zanubrutinib (category 2A)

2A unless otherwise noted: BR, duvelisib, FCR, 
idelalisib ± R, lenalidomide ± R, obinutuzumab, 

ofatumumab, venetoclax, HDMP + R or 
obinutuzumab (2B), alemtuzumab ± R (3), BR + 

ibrutinib (3), FC + obinutuzumab (3)

Preferred

Other Options

Preferred

Other Options

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.
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Options for Second-line and Beyond
With del(17p)/TP53m

ALL PATIENTS
(regardless of age or comorbidities)

Acalabrutinib (category 1)
Ibrutinib (category 1)

Venetoclax + rituximab (category 1)
Venetoclax (category 2A)

Zanubrutinib (category 2A)

All category 2A: alemtuzumab ± rituximab 
(R), duvelisib, HDMP + R, idelalisib ± R, 

lenalidomide ± R, ofatumumab

Preferred

Other Options

TAKE-AWAY
Targeted therapies are still the 
best option for most patients, 
regardless of del(17p) or TP53-

mutation status.

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

• Intolerance ≠ resistance

• Data shows that most patients who are intolerant to ibrutinib can be successfully 
switch to another BTKi with continued efficacy

• Ibrutinib → acalabrutinib, 28% of AEs recurred1

• 47% lower grade, 41% same grade, 12% higher grade on recurrence

• Ibrutinib → zanubrutinib, 30% of AEs recurred2

• 76% lower grade, 24% same grade, none higher grade on recurrence

• Acalabrutinib → zanubrutinib, 17% AEs recurred2

• 33% lower grade, 67% same grade, none higher grade on recurrence

• If a resistance mutation is noted, the currently available BTKis are unlikely to work

• Some options include3

• Choosing a new drug class—venetoclax, PI3K inhibitor

• Clinical trial with BTK inhibitors that have shown the ability to bind C481S, such as

• Pirtobrutinib (LOXO-305)—BRUIN study

• ARQ 531

• Nemtabrutinib (MK-1026)

• Clinical trial with other agents, such as CAR T-cell therapies, bispecific antibodies, etc.

Intolerance vs Resistance to BTKi

Mechanisms Underlying
Acquired Resistance4

Ibrutinib

• BTK C481 and T474 mutations

• PLCG2 mutations (R665W, 
Z707, L845F, and others)

• del(8p)

Acalabrutinib

• BTK C481 and T474I 
mutations

• PLCG2 mutations

Zanubrutinib

• BTK Leu528Trp mutation

• BTK C481 mutation

1Awan FT, et al. Blood Adv. 2019; 2Shadman M, et al. Blood. 2021; 3Patel K, Pagel J. J Hematol Oncol. 2021; 4Gu D, et al. J Hematol Oncol. 2021.
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Proposed CLL Treatment Algorithm after BTKi

Roeker LE, Mato AR. Hematology Am Soc Hematol Educ Program. 2020.

PI3K Inhibitor + Anti-CD20 Monoclonal Antibody
Consider Cellular Therapy

Alternate BTKi
Venetoclax +

rituximab

Venetoclax +
rituximab

Venetoclax +
rituximab

Alternate BTKi

Progression Intolerance

Await Clinical Progression per iwCLL

Front Line BTKi
+ Anti-CD20 mAB

After First-line Venetoclax

Proposed CLL Treatment Algorithm after Venetoclax 

Roeker LE, Mato AR. Hematology Am Soc Hematol Educ Program. 2020.

PI3K Inhibitor + Anti-CD20 Monoclonal Antibody
Consider Cellular Therapy

BTKi

Venetoclax-based 
Regimen

IntoleranceProgression on Therapy

Front Line Venetoclax 
and Obinutuzumab

BTKi BTKi

BTKi

BTKi

Venetoclax-based 
Regimen

Consider 
Venetoclax-based 

Retreatment
with adequate supportive 

care and/or dose reduction

Consider 
Venetoclax-based 

Retreatment
with adequate supportive 

care and/or dose reduction

Progression after Therapy Completion

After 
First-line BTKi
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Trial Treatment Regimen Outcomes

BRUIN1 Pirtobrutinib monotherapy (after 2 or more prior therapies)
6-month ORR = 63%

10-month ORR = 86%

VISION HO1412

2 cycles ibrutinib (ibr) lead-in then 12 cycles ibr + ven

• If MRD positive, continued on ibrutinib until progression

• If uMRD, randomized to ibr maintenance (Arm A) or observation (Arm B); 
for those on observation, if they later became MRD positive, ibr + ven 
was reinitiated

12-month PFS = 98% Arm B 
(observation)

uMRD at 12 months was similar 
between Arm A (ibr maintenance) 
and Arm B (observation) 75% vs 
71%

ReVenG3

Patients who previously had ven + obinutuzumab (obi) fixed duration, who 
achieved at least a partial response and had at least 12 months of remission;  
retreatment with obi × 6 cycles + ven for 12–24 cycles; certain patients can 
continue ven after 24 months

Trial in progress

Select Emerging Strategies for R/R CLL

1Mato AR, et al. HemaSphere. 2022; 2Neimann CU, et al. Blood. 2021; 3Davids MS, et al. Blood. 2021. 

Optimizing CLL Patient Outcomes 
in Practice

Multidisciplinary Strategies 
for the Oncology Care Team
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• Informed decision making ≠ shared decision making (SDM)

• SDM is a back-and-forth flow of information
• Provider shares information and recommendations with their patient

• Patient shares their values and preferences with their provider

• The goal is to create alignment with the patient at every juncture 
(treatment naïve and R/R settings)

• It is important to meet the patient where they are and work with 
your team to overcome any challenges (i.e., social needs, financial 
barriers, language barriers, etc.)

Keys for Discussing CLL Treatment Options
with Your Patients

Schrager SB, et al. Fam Pract Manag. 2017; Sanders JJ, et al. J Palliat Med. 2018.

• Considerations when recommending treatment to your patients 

Keys for Discussing CLL Treatment Options 
with Your Patients (continued)

Patient-centric Approach

Patient factors: comorbidities and past 
medical history

Therapy factors: adverse events and 
intangible things (logistics), such as 

distance of travel to the clinic, ability to 
pay for medications, insurance coverage

Goal Concordant Care

Understanding patient goals

Setting expectations together

Realigning expectations as needed

Measuring success

Schrager SB, et al. Fam Pract Manag. 2017; Sanders JJ, et al. J Palliat Med. 2018.
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Seek your patient’s participationS

Help your patient explore and 
compare treatment options

H

Assess your patient’s values and 
preferences

A

Reach a decision with your patientR

Evaluate your patient’s decisionE

Shared Decision-making Tools

Assess

• Patient’s beliefs, behavior, knowledge

Advise
• Provide specific information about health risks and 

benefits of change

Agree
• Collaboratively set goals based on patient’s interest 

and confidence in ability to change behavior

Assist
• Identify personal barriers, strategies, problem-

solving techniques, and social support

Arrange

• Specify a plan for follow-up

http:// www.ahrq.gov/professionals/education/curriculum-tools/shareddecisionmaking/index.html; Sheridan SL, et al. Am J Prev Med. 2004.

• First line—NCCN preferred options*

• Acalabrutinib ± obinutuzumab

• Ibrutinib

• Venetoclax + obinutuzumab

• Zanubrutinib

• Second-line and subsequent—NCCN 
preferred options* 

• Acalabrutinib

• Ibrutinib

• Venetoclax + rituximab

• Venetoclax

• Zanubrutinib

Considerations When Individualizing Treatment

*Category 1 or 2A depending on fit/frail, with or without del(17p)/TP53m

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

BTK Inhibitors

• Less complex than venetoclax upon therapy initiation

• Continuous therapy—this may be less of an issue for 
some patients (e.g., older patients)

• Interaction with acalabrutinib capsules and proton pump 
inhibitors can be a problem for some patients; in August 
2022, a new tablet formulation of acalabrutinib was FDA-
approved which can be used with acid-reducing agents

• Drug-drug interactions with CYP3A inhibitors/inducers 
(includes grapefruit, Seville oranges, starfruit), P-gp 
substrates, and use with other therapies that have 
overlapping toxicity 

• Risk of atrial fibrillation, hypertension, and hemorrhage 
(risk varies by agent)
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• In studies with acalabrutinib capsules, co-administration of a proton pump inhibitor (PPI) lowered the absorption 
of acalabrutinib by 43%1

• New bioequivalent formulation—August 5, 2022, the FDA-approved acalabrutinib tablets for all current 
indications of this agent, which can be used concurrently with acid-reducing agents2

• The approval was based on ELEVATE-PLUS data3

• Phase 1 open-label study tested a 100 mg tablet and a suspension made from the tablet against the capsule

• Systemic exposure between the tablet and suspension were bioequivalent to the capsule

• There were no clinically relevant differences in the absorption of the tablet or suspension compared to the pharmacokinetics of 
the capsule in patients not taking a PPI

• This includes if the tablet or suspension was taken with or without food or with a PPI

• The tablet is about 50% smaller than the capsule and has a film coating making it easier to swallow

• Until the new tablet formulation is available for use, these are questions to ask

• Does the patient really need a PPI? If yes, then for now they should not use acalabrutinib capsules

• Can the patient use an H2RA instead?  If yes, then acalabrutinib capsules can be used as long as they are taken at least 2 hours
before the H2RA (famotidine, ranitidine, etc.)

New Bioequivalent Acalabrutinib Formulation

1FDA Prescribing Information. 2https://www.astrazeneca.com/content/astraz/media-centre/press-releases/2022/calquence-
tablet-formulation-approved-in-the-us-across-current-indications.html; 3Sharma S, et al. Blood. 2021.

Concomitant Agent Recommendations

Strong CYP3A4 inhibitor 
(most azole antifungals, 
clarithromycin, nirmatrelvir + 
ritonavir)

Ibrutinib, acalabrutinib: avoid concomitant use; if strong CYP3A4 inhibitor must be used and use 
will be short term (<7 days), consider temporarily holding BTKi; ibrutinib package insert has 
specific recommended dose reductions if using with voriconazole or posaconazole

Zanubrutinib: reduce dose to 80 mg PO daily

Moderate CYP3A4 inhibitor 
(erythromycin, diltiazem, verapamil, 
fluconazole)

Ibrutinib: reduce dose to 280 mg PO daily

Acalabrutinib: reduce dose to 100 mg PO daily

Zanubrutinib: reduce dose to 80 mg PO BID

Strong CYP3A4 inducer

Acalabrutinib: avoid concomitant use; if strong CYP3A4 inducer must be used, increase the dose 
to 200 mg PO Q12H

Ibrutinib, zanubrutinib: avoid concomitant use

P-gp substrates (digoxin)
Ibrutinib may increase concentrations of P-gp or BCRP substrates, monitor closely for those with a 
narrow therapeutic index

Proton pump inhibitor (omeprazole, 
pantoprazole, etc.), H2RA (ranitidine, 
famotidine, etc.), or antacids

PPI: avoid concomitant use with acalabrutinib capsule formulation
H2RA or antacids: take acid-reducing agent at least 2 hours before taking acalabrutinib capsule

Managing Drug Interactions with BTK Inhibitors

FDA Prescribing Information.
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• Agents that carry a risk of bleeding should be used cautiously in patients taking BTKis 
due to the additive increased risk of bleeding

• If these agents must be used, increase monitoring for bleeding

• Anticoagulants: direct oral anticoagulants, low–molecular-weight heparin, warfarin

• Warfarin should be avoided

• Consider low-dose apixaban 2.5 mg PO BID or enoxaparin at regular doses in patients with platelets 
>50,000/mm

• Antiplatelet agents: aspirin, P2Y12 receptor blockers (clopidogrel, prasugrel, etc.)

• Over-the-counter medicines and supplements

• Non-steroidal anti-inflammatory drugs (aspirin, ibuprofen, naproxen, meloxicam, others)

• Vitamin E

• Fish oil

• Flaxseed oil

Overlapping Toxicities to Consider with BTKi

Lipsky A, Lamanna N. Hematology Am Soc Hematol Educ Program. 2020; FDA Prescribing Information.

Recommended to hold BTI inhibitors 3–7 days 
pre- and post-surgery, depending on type of 

surgery and bleeding risk.

• Conduct a baseline clinical risk 
assessment (CHA2DS2-VASc or HAS-
BLED) of cardiovascular (CV) risk 
factors before starting a BTKi

• Consider venetoclax instead of BTKi 
for those 
• With a long history of poorly 

controlled Afib

• At high-risk of a CV event who need 
anticoagulation

Selecting CLL Treatment for Patients 
with Baseline Atrial Fibrillation (Afib)

Lipsky A, Lamanna N. Hematology Am Soc Hematol Educ Program. 2020; Lip GYH, et al. Chest. 2010. 

Risk Factor Points

CHF 1

Hypertension 1

Age 65–74 years 1

Age ≥75 years 2

Diabetes 1

Prior stroke/TIA 2

Vascular disease 1

Female 1

CHA2DS2-VASc
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Recommended Cardiac Monitoring 
for Patients Taking BTK Inhibitors

Rao VU, et al. J Am Coll Cardiol. 2021.

BTK Inhibitor
Manufacturer Labeling 
Recommended 
Monitoring

Recommendations for Clinical Practice

Baseline Cardiac 
Monitoring

Cardiac Monitoring during Treatment

Acalabrutinib
Monitor for atrial 
fibrillation and flutter

ECG
ECG: if signs/symptoms of atrial arrhythmias

HR: daily home monitoring, correlate with in-
clinic visits

Ibrutinib

Monitor BP throughout 
therapy; monitor 
patients clinically for 
cardiac arrhythmias

BP

ECG

BP/HR: daily home monitoring, correlate with in-
clinic visits

LVEF: if hypertension develops, to assist with 
management

ECG: if signs/symptoms of atrial arrhythmias

Zanubrutinib
Monitor for atrial 
fibrillation and flutter

ECG
ECG: if signs/symptoms of atrial arrhythmias

HR: daily home monitoring, correlate with in-
clinic visits

BP, blood pressure; ECG, electrocardiogram; 
HR, heart rate; LVEF, left ventricular ejection fraction.

• Patients on BTK inhibitors should monitor their blood pressure (BP) at home; 
recommended frequency will be based on individual scenarios

• During education, pharmacy or nursing can provide this teaching along with a 
blood pressure log and instructions for when to contact the oncology clinic

• Social work might be able to help patients obtain a BP cuff, if needed

• If hypertension develops or worsens, consider starting one of 
the following

• Angiotensin receptor blocker (losartan, olmesartan, valsartan)

• Dihydropyridine calcium channel blocker (amlodipine, nicardipine, nifedipine) 

• Carvedilol or nebivolol

Team Approach 
to Managing Hypertension with BTKis

Rao VU, et al. J Am Coll Cardiol. 2021.
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• Consult cardiology or cardio-oncology and pharmacy 
(cardiology or oncology specialty)

• CHA2DS2-VASc score 0–1

• Anticoagulation not required; start rate/rhythm-control agent

• Most clinicians favor continuing BTKi

• CHA2DS2-VASc score ≥2

• Start anticoagulation and rate/rhythm-control agent

• Consider holding BTKi until Afib is controlled, or discontinue BTKi 
and start an alternate therapy

• Obtain an EKG

• Periodically monitor for arrhythmias in patients on BTK inhibitors

• In any patient who develops dyspnea or symptoms of Afib

• More recently, ventricular arrhythmias have also been 
reported with ibrutinib, but the rate is lower than rates of 
atrial fibrillation

Management of Atrial Fibrillation 
in Patients Taking BTK Inhibitors

Rao VU, et al. J Am Coll Cardiol. 2021; Lipsky A, Lamanna N. Hematology Am Soc Hematol Educ Program. 2020.

Relatively Safe

• Beta blockers

• DOACs

Use with Caution

• Digoxin—the inhibition of P-gp (via BTKi) 
combined with the narrow therapeutic 
index can make it hard to manage digoxin

Avoid

• Non-dihydropyrimidine calcium channel 
blockers (due to the CYP3A interaction)

• Warfarin

• Mechanism is unclear, but could include calcitonin gene-related peptide 
agonism

• Occurs in 22%–51% of patients, but only 1% of headaches lead to 
treatment discontinuation

• Typical features
• Early in the treatment course

• Mild and of limited duration (should abate over a 4-week period)

• Usually occur within 30 minutes of dosing

• Most cases do not need medical intervention

• Effectively managed with acetaminophen or caffeine; recommended to 
avoid NSAIDs (due to the increased bleeding risk)

Acalabrutinib-associated Headaches

O’Brien SM, et al. Front Oncol. 2021.
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Adverse Event Management Strategy

Atrial fibrillation
Monitor for Afib during treatment, administer DOACs, discontinue BTKi if Afib is not medically 
controllable

Bleeding events
Monitor for signs of bleeding, use DOACs if anticoagulation is needed, hold BTKi for 3–7 days 
before and after surgery, depending on the type of surgery and bleeding risk

Diarrhea Use antidiarrheal medication (e.g., loperamide) as needed

Headache
Prior to treatment initiation, advise patients that headaches should abate quickly, are easily 
managed, and are not a long-term consequence of treatment; after treatment initiation, use 
acetaminophen or caffeine and avoid NSAIDS

Hypertension
Monitor for treatment-emergent HTN, manage with anti-HTN medication, reduce anti-HTN 
medication dose once BTKis are discontinued

Management of BTKi AEs
Summary Table

O’Brien SM, et al. Front Oncol. 2021.

Adverse Event Management Strategy

Infection
Consider prophylaxis for patients at an increased risk of opportunistic infection, monitor for 
signs/symptoms of infection and treat as needed (consider drug-drug interactions with 
BTKi)

Myalgia/arthralgia
Grade 1 myalgias/arthralgias may not need intervention, use dose reduction or dose 
interruption as appropriate

Nausea BKTis can be taken at night, but also utilize antinausea therapies to manage

Neutropenia
• 1st–3rd occurrences of grade 3–4: dose interruptions are recommended
• 4th occurrence: discontinuation of the BTKi is recommended

Rash Topical steroids and/or oral antihistamines

Thrombocytopenia
• 1st–3rd occurrences of grade 3–4: dose interruptions are recommended
• 4th occurrence: discontinuation of the BTKi is recommended (unless thrombocytopenia 

is related to CLL infiltration in the bone marrow)

Management of BTKi AEs
Summary Table (…continued)

O’Brien SM, et al. Front Oncol. 2021.
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• First line—NCCN preferred options*

• Acalabrutinib ± obinutuzumab

• Ibrutinib

• Venetoclax + obinutuzumab

• Zanubrutinib

• Second line and subsequent—NCCN 
preferred options* 

• Acalabrutinib

• Ibrutinib

• Venetoclax + rituximab

• Venetoclax

• Zanubrutinib

Considerations When Individualizing Treatment

NCCN Guidelines. Chronic lymphocytic leukemia/small lymphocytic lymphoma. v3.2022.

*Category 1 or 2A depending on fit/frail, with or without del(17p)/TP53m

Venetoclax

• Logistically complex dose-ramp up for initiation + the IV 
obinutuzumab component for 6 months

• Risk for TLS—this is not the best option for patients with 
poor renal function or an inability/unwillingness to get 
frequent labs or be admitted to the hospital (in certain 
instances)

• Time-limited therapy, may be a good option for younger 
patients or patients who do not want continuous therapy

• Drug-drug interactions with CYP3A inhibitors (includes 
grapefruit, Seville oranges, starfruit), P-gp inhibitors

Concomitant Agent Recommendations

Strong CYP3A4 inhibitor (azole 
antifungals, clarithromycin, 
nirmatrelvir + ritonavir, others)

Concomitant use is contraindicated during the dose ramp up phase due to TLS risk  

Dose reductions if the patient is at steady daily dosing:

• Use with posaconazole: decrease to venetoclax 70 mg PO daily

• Use with other strong CYP3A4 inhibitor: decrease to venetoclax 100 mg PO daily

Moderate CYP3A4 inhibitor 
(erythromycin, diltiazem, 
verapamil, others)

Reduce the dose of venetoclax by at least 50%; resume the previous dose of venetoclax 
2–3 days after discontinuation of the CYP3A4 inhibitor

Strong CYP3A4 inducer Avoid concomitant use

P-gp inhibitor (amiodarone, 
azole antifungals, others)

Reduce the dose of venetoclax by at least 50%; resume the previous dose of venetoclax 
2–3 days after discontinuation of the P-gp inhibitor

P-gp substrates (dabigatran, 
digoxin, methotrexate)

Avoid concomitant use; if concomitant use cannot be avoided, separate the dosing of the 
P-gp substrate by at least 6 hours before venetoclax administration

Warfarin Monitor INR more frequently when used with venetoclax

Managing Drug Interactions
with Venetoclax

FDA Prescribing Information.
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• Increased risk of TLS
• When starting venetoclax therapy and 

during any dose increases (includes the 
ramp-up period)

• High tumor burden

• Decreased renal function

• Splenomegaly

• Concomitant use of venetoclax with P-gp 
inhibitors or strong/moderate CYP3A 
inhibitors

• Lab abnormalities
• Increased potassium, uric acid, LDH, 

phosphorus

• Decreased calcium

Tumor Lysis Risk Factors and Symptoms

• Clinical symptoms
• Nausea with or without vomiting

• Shortness of breath

• Irregular heartbeat

• Seizures, lethargy

• Joint pain

• Lack of appetite and fatigue

• Dark urine, reduced urine output, or flank 
pain

• Organs impacted
• Kidneys

• Heart

• Brain

• Muscles

• GI tract
Gupta A, Moore JA. JAMA Oncol. 2018; FDA Prescribing Information.

Pathophysiology of Tumor Lysis Syndrome

↑Potassium
Tumor 

Cell

Cytotoxic chemotherapy, targeted therapy, 
corticosteroids, or spontaneous lysis

Purine Nucleic Acids

Hypoxanthine

Xanthine

↑Uric Acid

Allantoin

Xanthine Oxidase

Uricase (Rasburicase)

Xanthine Oxidase

Allopurinol
Febuxostat

↑Phosphorus
↓Calcium

Acute Kidney Failure

Seizures

Arrhythmias

Abu-Alfa AK, et al. Am J Kidney Dis. 2010. 
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Preventing TLS on Venetoclax 
(Low TLS Risk)

FDA Prescribing Information; Waggoner M, et al. J Adv Pract Oncol. 2022; 
https://www.venclextahcp.com/content/dam/gene/venclextahcp/cll/pdfs/VENCLEXTA-Treatment-Guide.pdf. 

For the first doses of 20 mg and 50 mg, consider hospitalization for patients with 
medium tumor burden and CrCl <80 mL/min; for these patients, see the following 
slides for monitoring while in the hospital. 
ǂEvaluate blood chemistries (potassium, uric acid, phosphorus, calcium, and 
creatinine); review in real time.
§For patients at risk of TLS, monitor blood chemistries at 6–8 hours and 24 hours at 
each subsequent dose ramp up.

STEP 3: INITIATE And monitor blood chemistryǂ§ for first dose of each ramp-up 
week

*1.5–2L of water (~56 ounces) should be consumed 
every day starting at least 2 days before the first dose 
and throughout the ramp-up phase, especially the first 
day of each dose increase. Administer IV hydration for 
any patient who cannot tolerate oral hydration.
†Start allopurinol or xanthine oxidase inhibitor 2–3 
days prior to initiation of venetoclax.

Preventing TLS on Venetoclax 
(Medium TLS Risk)

For the first doses of 20 mg and 50 mg, consider hospitalization for patients with 
medium tumor burden and CrCl <80 mL/min; for these patients, see the following 
slides for monitoring while in the hospital. 
ǂEvaluate blood chemistries (potassium, uric acid, phosphorus, calcium, and 
creatinine); review in real time.
§For patients at risk of TLS, monitor blood chemistries at 6–8 hours and 24 hours at 
each subsequent dose ramp up.

STEP 3: INITIATE And monitor blood chemistryǂ§ for first dose of each ramp-up week

*1.5–2L of water (~56 ounces) should be consumed 
every day starting at least 2 days before the first dose 
and throughout the ramp-up phase, especially the first 
day of each dose increase. Administer IV hydration for 
any patient who cannot tolerate oral hydration.
†Start allopurinol or xanthine oxidase inhibitor 2–3 
days prior to initiation of venetoclax.

FDA Prescribing Information; Waggoner M, et al. J Adv Pract Oncol. 2022; 
https://www.venclextahcp.com/content/dam/gene/venclextahcp/cll/pdfs/VENCLEXTA-Treatment-Guide.pdf. 
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Preventing TLS on Venetoclax 
(High TLS Risk)

ǂEvaluate blood 
chemistries 
(potassium, uric acid, 
phosphorus, calcium, 
and creatinine); 
review in real time.

STEP 3: INITIATE And monitor blood chemistryǂ for first dose of each ramp-up week

*1.5–2L of water (~56 ounces) should be consumed 
every day starting at least 2 days before the first dose 
and throughout the ramp-up phase, especially the first 
day of each dose increase. Administer IV hydration for 
any patient who cannot tolerate oral hydration.
†Start allopurinol or xanthine oxidase inhibitor 2–3 
days prior to initiation of venetoclax.

FDA Prescribing Information; Waggoner M, et al. J Adv Pract Oncol. 2022; 
https://www.venclextahcp.com/content/dam/gene/venclextahcp/cll/pdfs/VENCLEXTA-Treatment-Guide.pdf. 

• For blood chemistry changes or 
symptoms suggestive of TLS

Management of TLS While on Venetoclax

• Dose reductions

FDA Prescribing Information.

Dose at 
Interruption (mg)

Restart Dose (mg)

400 300

300 200

200 100

100 50

50 20

20 10

Hold the next 
venetoclax dose

If TLS resolves within 48 
hours, resume the same dose

If TLS takes longer than 48 
hours to resolve, resume at a 

lower dose

For any events of clinical TLS, 
resume at a reduced dose 
after symptom resolution
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Package Insert1

• For grade 3 neutropenia with infection or 
fever, or grade 4 hematologic toxicities 
(except lymphopenia) 

• Hold the dose until resolution to grade 1 or 
baseline.  

• Upon resuming the dose, use the same 
dose for 1st occurrence, but use a dose 
reduction for 2nd or subsequent 
occurrence of the toxicity.

Management of Cytopenias While on Venetoclax

Expert Recommendations2,3

• Managing neutropenia during ramp up
• Use G-CSF (such as pegfilgrastim) to keep 

absolute neutrophil count (ANC) over 1 × 109/L 
during the ramp up to the target of 400 
mg/day and through the first 3 months of 
treatment  

• CLL bone marrow burden is initially high and 
maintaining venetoclax dose intensity early 
will clear the marrow and allow for better 
recovery of counts

• Consider reducing the venetoclax dose if 
• There is recurrent neutropenia beyond the first 

3–4 months on the highest tolerated dose of 
venetoclax with G-CSF

• If treatment with G-CSF does not result in an 
improvement of ANC

1FDA Prescribing Information; 2Fischer K, et al. Hematology Am Soc Hemaol Educ Program. 2020; 3Wierda WG, Tambaro FP. Blood. 2020.

Adverse Event Management Strategy

Diarrhea Rule out possible infectious causes; treat with loperamide or temporary dose 
reductions

Edema Elevate the feet, use of compression stocks, low sodium intake, and also 
diuretics, if needed

Myalgia Use over-the-counter pain relievers

Nausea Use antinausea agents and non-drug measures to mitigate nausea

Management of Venetoclax AEs
Summary Table

For any grade 3–4 non-hematologic toxicities, interrupt venetoclax dose. Resume venetoclax when the 
toxicity resolves to grade 1 or baseline.  

• For 1st occurrence, resume the same dose of venetoclax

• For 2nd or subsequent occurrence, reduce the dose of venetoclax (per the dose reduction table or 
a larger dose reduction per physician discretion)

FDA Prescribing Information; Wierda WG, Tambaro FP. Blood. 2020; Fischer K, Al-Sawaf O, Hallek M. Hematology Am Soc Hemaol Educ Program. 2020.
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Adverse Event Management Strategy

Neutropenia (and other 
cytopenias)

Expert recommendations: use G-CSF to maintain dose intensity during ramp up; treat any 
infections that occur, while considering drug-drug interactions; consider reducing the 
venetoclax dose if there is recurrent neutropenia beyond the first 3–4 months despite G-
CSF, or if G-CSF does not improve ANC

Package insert: grade 3 neutropenia with fever or grade 4 hematologic toxicity (other than 
lymphopenia): hold the dose, then depending on how many times it has occurred, the dose 
may need to be reduced once the toxicity has resolved to grade 1 or baseline

Tumor lysis syndrome
Prevent TLS: assess risk, institute appropriate prophylaxis, use 5-week dose ramp up
Treat TLS: hold treatment, depending on severity and time of resolution, either continue 
the same dose or reduce dose once resuming venetoclax

URTI, cough
Treat any infectious causes while considering drug-drug interactions; dose reductions, if 
needed, depending on the severity and frequency of recurrence

Management of Venetoclax AEs
Summary (cont.)

FDA Prescribing Information; Wierda WG, Tambaro FP. Blood. 2020; Fischer K, Al-Sawaf O, Hallek M. Hematology Am Soc Hemaol Educ Program. 2020.

• Education by an oncology pharmacist or advanced practice 
provider

• Many specialty pharmacies conduct refill outreach, adherence 
assessments, quality of life, and clinical assessments at several 
timepoints during the patient’s care

• Team approach to prevent or promptly manage adverse events is 
critical
• Goal: prolong time on each treatment before needing to move to the next

• Poorly managed AEs can compromise adherence and quality of life

• Adherence impacts outcomes
• Poor adherence to ibrutinib (missing 8 or more doses) was related to worse 

progression-free survival and this can be applied to other oral CLL therapies

Optimizing Care for Patients
on Oral Therapies

Barr PM, et al. Blood. 2017. 
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• Administration and dosing schedule

• Missed dose management

• Storage and disposal of unused medication

Dosing

Drug-drug and drug-food interactions

• Signs/symptoms and self-monitoring at home

• When to call the clinic and when to seek immediate medical attention

Common and rare, but serious AEs

Key Components of Patient Counseling

• For all BTKi and venetoclax, do not take extra doses to make up for 
a missed dose and do not repeat doses that are vomited up

Administration and Missed Dose Management

FDA Prescribing Information.

Agent Administration Missed Dose Management

Acalabrutinib

• About 12 hours apart

• With or without food

• With a whole glass of water

If missed by more than 3 hours, omit the dose and resume the 
usual dosing schedule the next day

Ibrutinib

• Approximately the same time each day

• With or without food

• With a glass of water

Take the missed dose as soon as possible on the same day; 
return to normal schedule the following day

Venetoclax
• Approximately the same time each day

• With a meal and water
If missed by more than 8 hours, omit the dose and resume the 
usual dosing schedule the next day

Zanubrutinib
• With or without food

• With a glass of water
Take the missed dose as soon as possible on the same day; 
return to normal schedule the following day
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Strategies to Improve Adherence
and Patient Quality of Life While on Treatment

Adherence Tools

• Dosing calendars, pill 
boxes, alarms

• Ibrutinib tablets, 
acalabrutinib, and 
zanubrutinib come in 
28-day blister packs, 
which can help 
patients track when 
they have taken doses

• Venetoclax dose ramp 
up contains 4 weeks of 
tablets with divisions 
for each day, within 
each week

Try to Fill the Rx at Your 
Specialty Pharmacy

• Allows closer tracking 
of adherence

• Includes regular 
outreach for refills, 
toxicity checks, and 
clinical assessments

• At various touchpoints, 
remind patients about 
administration, missed 
dose management, 
drug-drug and drug-
food interactions

Be Available

• Provide team contact 
information and key 
phone numbers to 
your patients

• Encourage patients to 
call for AE 
management, 
questions about drug 
interactions, financial 
challenges, or other 
needs

Symptom Tracking Tools

• ASCO App

• Paper symptom 
trackers

• These tools help the 
patient to be engaged 
in their own care and 
empower them to talk 
with their team about 
any problems that 
occur

Basch E, et al. JAMA. 2022; Friedberg JW, et al. Lymphoma Research Foundation. 2018.  
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