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CLL Overview

Mature B-cell neoplasm

May present either in leukemic phase or 
as indolent non-Hodgkin’s lymphoma 
(iNHL)

Often diagnosed on peripheral blood flow 
cytometry

CD5/CD19+, CD20 (dim), CD23+, FMC7-negative

Most common leukemia in adults in US

Most commonly affects older adults (70+) 
with slight male predominance



Immunoglobulin Heavy Chain 
Receptor and B-cell Signaling 

IGHV mutation status is a key prognostic indicator 
that regulates B-cell activation and cell 
proliferation

IGHV-mutated CLL has more favorable prognosis, is 
more genetically stable, and more responsive to 
chemoimmunotherapy

IGHV-unmutated CLL is genetically unstable and 
less responsive to chemoimmunotherapy

IGHV mutation status is usually constant 
throughout the lifetime of a patient with CLL

Critical prognostic evaluation in all CLL patients –
IGHV mutation status is also predictive of 
therapeutic response and impacts therapy 
selection

IGHV mutation testing has largely replaced CD38 
and Zap70 testing



B-cell Receptor Signaling
Cellular signaling mechanisms 
associated with B-cell receptors drive 
many processes in CLL

Gene transcription/activation

Cytoskeleton regulation

Cell proliferation

Many current therapeutic options 
available or in development act by 
these B-cell receptor pathways

BTK inhibition

PI3K inhibition

Spleen 
Tyrosine 
Kinase (SYK) 
inhibition

Kipps, et al. Nat Rev Dis Primers;3:16096
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The International Workshop on Chronic Lymphocytic Leukemia (iwCLL) 
updated guidelines in 2018 to facilitate a standardized diagnosis, evaluation, 
and response assessment in CLL

Prior guidelines had been published in 2008 – major changes included:

Clinical relevance of genetic alterations/mutations, such as TP53

The important prognostic role of IGHV mutation status

Current use of staging and prognostic scores

Updated response assessment for targeted therapies

Increasing role of assessing minimal residual disease

Hallek, et al. Blood 2018;131(25):2745-2760



Hallek, et al. Blood 2018;131(25):2745-2760

Diagnosis is made 
from peripheral 
blood by CBC and 
flow cytometry

Bone marrow biopsy 
is usually not 
required at 
diagnosis

Important to 
distinguish CLL from 
monoclonal B-cell 
lymphocytosis (ALC 
less than 5000 and 
no neoplastic 
lymphadenopathy)



Hallek, et al. Blood 2018;131(25):2745-2760

Initial assessments 
are tailored to 
evaluating for need 
for treatment

Note that extensive 
scanning is not 
generally indicated 
at this point



Hallek, et al. Blood 2018;131(25):2745-2760

Prognostic 
assessment is key 
before treatment

Other than IGHV 
mutation status, 
these can change

Always check 
before new line of 
therapy



My approach

Initial evaluation to include the following tests:

- CBC, CMP, LDH, quantitative immunoglobulin levels, beta-2 microglobulin

- HIV and Hepatitis B serologies

- NO imaging

- IGHV mutation status

- FISH – request panel that includes t(11;14) to rule out mantle cell lymphoma

- TP53 mutation status (note that this is distinct from del17p

If no indication for therapy, follow patients every 3-6 months with CBC, CMP, LDH until 
indication for therapy emerges



Staging Systems

Kojima, K, and Burger, J. Journal of clinical and experimental hematopathology 2020;60:1-8



Indications for Therapy

CLL is managed as iNHL – therapy is not usually administered until symptoms develop

Any symptomatic presentation (e.g. constitutional symptoms, anemia, thrombocytopenia) 
provide rationale for treatment

Lymphocytosis alone is not an indication for therapy

Lymphocyte doubling time (LDT) is considered, and iwCLL recommends therapy for 
LDT < 6 months

Bulky disease (lymph nodes >= 10 cm), progressive lymphadenopathy or splenomegaly, or 
symptoms related to lymph nodes and splenomegaly are also considered as indications for 
therapy

Automimmune complications of disease not managed with steroids alone also may serve as 
an indication for therapy (most commonly AIHA or ITP)
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Targeted Therapy in CLL

Therapeutic landscape has shifted from cytotoxic chemotherapy to targeted 
therapies

B-cell receptor signaling pathways and antiapoptotic pathways now form the 
backbone of many treatment approaches

Recommendations in treatment of CLL patients now incorporate many of 
these agents preferentially to chemoimmunotherapy (CIT), especially in 
IGHV unmutated patients



Preferred regimens for all 
patients are now 
chemotherapy-free



BTK inhibitors

Ibrutinib – first in class – FDA approved 2013

Acalabrutinib – FDA approved 2017

Zanubrutinib – FDA approved 2019

Typically require indefinite therapy
Ibrutinib is extensively studied in 17p-deleted CLL
Ibrutinib has known adverse effects of bleeding 
and atrial fibrillation
May cause transient worsening of lymphocytosis

Mol Cancer. 2018; 17: 57.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817726/


PI3K Inhibitors

Kipps, et al. Nat Rev Dis Primers;3:16096

Idelalisib – PI3K-delta inhibitor – first in class – FDA approved 2014

Duvelisib – inhibits delta and gamma isoforms – FDA approved 2018

Umbralisib (aka TGR-1202) – not FDA approved for CLL but is FDA 
approved for MZL – trial data in combination with ublituximab

Idelalisib effective in del17p
Increased risk of Pneumocystis jiroveci infections
Common adverse events include neutropenia, diarrhea, fatigue, 
pneumonia, rash, abdominal pain
Monitor for hepatotoxicity
May have many drug interactions 



Bcl-2 Inhibitors

Venetoclax – first in class bcl-2 inhibitor – FDA approved 2018

Excellent activity in both front-line and relapsed/refractory CLL, 
including del17p

Can induce relatively high MRD-negative rates and offer potential 
for time-limited therapy

Must manage tumor lysis syndrome risk



TLS Risk with venetoclax

Note that patients at high 
risk of TLS are 
recommended for 
inpatient admission for 
initial dosing for close TLS 
monitoring and prevention
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Survival in CLL has steadily improved over 
time

Many new therapies in the past decade 
will likely continue to improve these data

For many patients, focus is 
simultaneously on inducing deep 
remission while minimizing toxicity

How to choose? 

New Therapeutic Approaches Improve Outcomes in CLL

Yosifov, Deyan Y.; Wolf, Christine; 
Stilgenbauer, Stephan; Mertens, Daniel

HemaSphere3(2):e175, April 2019.



CLL10 study (shown right) established FCR as 
standard of care for young, fit patients with CLL

IGHV-mutated patients have exceptional 
progression-free survival, with long-term 
disease remission

Fludarabine may cause autoimmune hemolytic 
anemia as well as therapy-related myeloid 
neoplasms (approximately 3% of patients)

How does this regimen compare to novel 
therapeutic options?

Is chemoimmunotherapy ever appropriate?

FCR = fludarabine, cyclophosphamide, rituximab
BR   = bendamustine, rituximab

Lancet Oncol 2016;17:928-42



E1912 Trial – Ibrutinib vs FCR
Patients <=70 yo randomized 
to FCR vs ibrutinib-rituximab

Progression-free survival 
favored ibrutinib arm at 3 
years

This is driven by IGHV-
unmutated patients

In IGHV-mutated patients, 
there was no statistically 
significant PFS difference 

Shanafelt, et al. NEJM 2019;381:432-43



Patients >=65 yo randomize to:

- Ibrutinib alone

- Ibrutinib-rituximab

- Bendamustine-rituximab (BR)

Ibrutinib (with or without ritux) has 
superior PFS compared to BR

A041202 – Ibrutinib vs BR in Older Patients

Woyach, et al. NEJM 2018;379:2517-28



iLLUMINATE – ibrutinib vs chlorambucil

Ibrutinib-Obinutuzumab found to have 
superior PFS compared to chlorambucil-
Obinutuzumab

Especially prominent in high-risk 
populations

No patient population performs better with 
chlorambucil-obinutuzumab

Moreno, et al. Lancet Oncol 2019;20:43-56



Summary – Ibrutinib vs CIT

Ibrutinib wins
FCR ties in IGHV mutated patients



ELEVATE-TN
Acalabrutinib vs Chlorambucil

Acalabrutinib had much higher PFS at 24-months 
(93%) compared with Obinutuzumab-chlorambucil 
(47%)

Increase in Grade 3 infections with acalabrutinib 
compared with chlorambucil-Obinutuzumab

No increase in mortality with acalabrutinib

Sharman, J. Lancet 2020;395:1278-91



CLL14
Venetoclax vs chlorambucil

PFS greatly favors venetoclax
compared with chlorambucil

Therapy is time-limited (12 cycles 
only)

Median PFS not reached in ven
group

Slight increase in adverse effects 
with ven (54% vs 44%)

Al-Sawaf, et al. Lancet Oncol 2020;21:1188-1200

High rates of uMRD (dark green) with 
venetoclax – 42% of patients at end of therapy

uMRD decreases over time while off therapy

Time



Summary

Targeted therapies outperform prior CIT standards of care

Importantly, ibrutinib-rituximab is superior to FCR (except IGHV-mutated 
patients)

Selection of any agent in the first-line setting is appropriate



My approach for CIT

Chemoimmunotherapy may have a therapeutic role in select patients with 
CLL

Consider FCR in young, IGHV-mutated patients, who have an indication for 
therapy

Must discuss risk of leukemogenesis

What is young? Less than 60? Less than 65? Less than 70? 

Other CIT options (chlorambucil-Obinutuzumab, BR) should be used for 
select patients who may not tolerate newer agents due to comorbidities or 
other factors



How to pick novel agents?

Consider several factors:

- TP53 mutated or del17p? BTK inhibitor (ibrutinib, acalabrutinib)

- Adverse effect profile (avoid ibrutinib in patients with afib)

- Patient preference (indefinite or time-limited therapy)

- Experience – how long-term are results reported and physician 
comfort with drug
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ELEVATE-R/R Trial
Acalabrutinib vs Ibrutinib

Landmark study

Noninferiority design of ibrutinib 
vs acalabrutinib in 
relapsed/refractory settings

All high risk with del17p or 
del11q22.3; no prior BTK 
inhibitor

Acalabrutinib was noninferior
but had lower adverse event 
rate

Cumulative event rate of atrial fibrillation 
over time in acalabrutinib (red) vs 
ibrutinib (blue)

Although in relapsed/refractory 
setting, may provide rationale 
to consider acalbrutinib over 
ibrutinib in all treatment-line 
settings

Byrd, J. J Clin Oncol 2021;39:3441-3452



ALPINE trial
Zanubrutinib vs Ibrutinib

Not yet published in manuscript form – only presented at EHA 2021

Zanubrutinib had higher response rates compared with ibrutinib, especially 
in del17p patients (83.3% vs 53.8%)

Lower adverse event rate with zanubrutinib with respect to cardiac events 
(13.7% vs 25.1%)

Bleeding rates lower with zanubrutinib

Neutropenia more frequent with zanubrutinib

Median follow-up only 15 months 

Hillmen, P. EHA Library – LBA1900



How to choose?

Need to consider prior therapies

If prior treatment with BTK-inhibitor, consider class rotation (Bcl-2 inhibition, 
PI3K inhibition)

If prior treatment with venetoclax – consider retreatment vs BTK inhibitor

If prior treatment CIT, consider novel agent

Need to monitor newer developments (ELEVATE-R/R and ALPINE trials) to 
help determine optimal selection
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Can we combine novel agents?

Area of current focus in active clinical trials, with some data reported

EA9161

Ibrutinib-Obinutuzumab vs. Ibrutinib-venetoclax-Obinutuzumab

Indefinite vs Time-limited

CAPTIVATE study (phase 2)



CAPTIVATE

Presented at ASCO 2021 – not yet in manuscript form

Phase 2 study evaluating fixed-duration therapy of ibrutinib + venetoclax (12 
cycles)

24-month PFS rate of 96%

uMRD in peripheral blood is 81% at end of therapy and 41% in bone marrow

Grade 3 neutropenia in 33% of patients



Acalabrutinib, Venetoclax, Obinutuzumab

All patients IGHV-mutated

IGHV-unmutated TP53-aberrant

Phase 2 study of only 37 patients
Promising time-limited chemotherapy free regimen

Discontinuation was based on MRD response at Cycle 15, 
could continue through 25 cycles if MRD-positive

CR rates are lower for this than for ibrutinib-venetoclax, 
more investigation needed

Rates of uMRD in 
peripheral blood for 
cycles 8, 16, 25

Davids, M, et al. Lancet Oncol 2021;22:1391-402



What Should be our goal?

MRD-negativity?

Reduce time on therapy?

Reduce number of therapies? 

Is there a cure for CLL?



Questions


