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2013-2019: a period of exciting transformation  
• Several novel agents have been approved since 2013. 
• Ibrutinib +/- Obin approved for all settings (relapsed, 

refractory, front-line).
• Idelalisib + rituximab approved for relapsed disease.
• Duvelisib approved in r/r setting (2 prior therapies)
• Venetoclax +/- CD20 approved in the front line and r/r 

settings. 

New challenges have emerged as (1) none of these strategies are 
curative (2) AEs are significant drivers of discontinuation (3) limited 
understanding of molecular (BTK / BCL2) resistance (4) what factors 

to consider in selecting therapies in previously exposed to novel 
agents



Understanding treatment patterns following first novel 
agents has not been well-studied

• Few prospective studies comparing novel agents to 
clinically relevant controls and to one another 

• Follow-up once subjects are censored is lacking.
• Data on sequencing novel agents / chemotherapy have 

been extrapolated from retrospective cohort studies and 
observational registries conducted in the real world 
setting with noted limitations. 

• Outcomes rarely stratified by reason for discontinuation
of prior novel agent – but this matters!

Goal: To discuss “drivers” of treatment patterns in patients who 
discontinue ibrutinib, idelalisib and venetoclax stratified by line of 
therapy and reason for discontinuation. 



Outline 
• Discuss discontinuation rates of novel agents in front 

line and relapse 
• Discuss discontinuation patterns of novel agents 

including ibrutinib, idelalisib and venetoclax
• Discuss why reason for discontinuation is an 

important driver of treatment patterns following 
ibrutinib, idelalisib and venetoclax

• Propose a sequencing algorithm that takes into 
account novel agent history and reason for 
discontinuation 



What is driving the discontinuation 
of current novel agents?

Ibrutinib, Idelalisib, Venetoclax

4 major reasons…AE, CLL 
progression, RT, completion of 

planned therapy (in the case of Ven) 



Ibrutinib and Idelalisib 



Discontinuation rate = 12.5%, most common reason AEs



42% discontinuation rate at 5 years, most common reason AE, limited data on next therapies 

52%



RWE: Discontinuation rate and 
reasons for discontinuation in 

the front line setting 





95% 
discontinuation 
rate = idelalisib





Across clinical trials and in clinical 
practice intolerance is most 

common reason for discontinuation 
of a KI followed by CLL progression 

and transformation (del17p)

Hypothesis: (1) reason for 
discontinuation and (1) prior 

exposures should drive clinical 
decisions in terms of next therapy 



Venetoclax 



Summary of clinical 
studies: Outside completion 
of planned therapy 
(Murano, CLL14), 
progression of disease (#1) 
followed by adverse event 
(mainly hematologic, ~ 10% 
of pts) are the main reasons 
for venetoclax 
discontinuation



29% discontinuation rate, POD #1 (21/41), AE #2 (9/41, mostly heme) 



Eyre, BJH 2019 

40/105 have discontinued ven in this series – 38%, most 
common reason is POD

OS survival outcomes did not differ based on DC reason 



Across clinical trials and in clinical 
practice disease progression is most 
common reasons for discontinuation 

of venetoclax followed by 
intolerance (mostly heme toxicity)

Hypothesis: Prior exposure to a KI 
and ven discontinuation reasons 
should drive clinical decisions in 

terms of next therapy post 
venetoclax



Kinase inhibitor as first novel agent 



• Alternate KI is effective in the 
setting of intolerance but not 
effective in the setting of POD / 
suspected resistance.  

• Venetoclax is active in either 
situation.

• No clear role for CIT and CD20 
abs





Sequencing following Ibr / Ide 
discontinuation 

1. No role 
for CIT in 
heavily 
pretreated 
KI pts

2. Ven over 
alternate KI 
especially 
in Ibr 
resistance 

3. KI intolerance:  
consider alternate KI.

But which one? 



Prospective data 

Ibr / Ide à Alternate KI 
Ibr / Ide à Venetoclax 





Adverse Events Leading to Prior KI
Intolerance
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Intolerant AE on Prior TKI Grade 2 (n) Grade 3 (n) Grade 4 (n) Total # of events (n)
Rash 6 8 14
Arthralgia 3 5 1 9
Atrial Fibrillation 5 2 1 8
Bleeding 1 3 4
Fatigue 2 2 4
Anorexia/Weight Loss 3 3
Colitis 1 2 3
Congestive Heart Failure 1 1 1 3
Pneumonitis 2 1 3
Bruising 2 2
Diarrhea 1 1 2
Hypertension 2 2
Nausea 2 2
Cough 1 1
Dizziness 1 1
Edema 1 1
GI Toxicity 1 1
Hyperuricemia 1 1
Infection 1 1
Malaise 1 1
Mental Status Change 1 1
Myalgia 1 1
Pericardial Effusion 1 1
Respiratory failure 1 1
Tendonitis 1 1
Thalamic Lesions 1 1
Transaminitis 1 1

TOTAL 39 28 6 73

Intolerant AE on Prior TKI Grade 2 (n) Grade 3 
(n)

Grade 4 
(n) Total # of events (n)

Rash 6 8 14
Arthralgia 3 5 1 9
Atrial Fibrillation 5 2 1 8
Bleeding 1 3 4
Fatigue 2 2 4
Anorexia/Weight Loss 3 3
Colitis 1 2 3
Congestive Heart Failure 1 1 1 3
Pneumonitis 2 1 3



Efficacy & Tolerability: Duration of Exposure

27
Months

Relapsed from Prior KI
Refractory to Prior KI

On Study

0 5 10 15 20 25 30

As of the cut-off date, 58% 
of pts have been on 

umbralisib for a longer 
duration than their prior KI



Umbralisib was well tolerated 
• 4 patients had recurrence of 

an AE that led to prior KI 
intolerance
– 3 were of lesser severity and did 

not lead to dose modification or 
d/c of umbralisib

– 1 patient discontinued for 
recurrent rash (prior ibrutinib)

• 8 pts (16%) had dose 
reductions allowing them to 
continue umbralisib therapy

• 6 pts (12%) discontinued 
treatment due to an 
umbralisib AE (pneumonitis 
(2), pancreatitis, pneumonia, 
dermatitis, rash)
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All Grades Grade 3/4
N % N %

Diarrhea 32 63% 4 8%
Nausea 27 53%
Thrombocytopenia 13 25% 6 12%
Fatigue 13 25%
Insomnia 13 25%
Neutropenia 12 24% 9 18%
Headache 12 24%
Dizziness 10 20%
Peripheral Edema 9 18%
Cough 8 16%
Rash 8 16%
Leukocytosis 7 14% 7 14%
Pneumonia 7 14% 6 12%
Anemia 7 14% 2 4%
Pyrexia 7 14% 1 2%
Arthralgia 7 14%
Contusion 7 14%
Decreased appetite 7 14%
Myalgia 7 14%
Upper respiratory tract 
infection 7 14%

Vomiting 7 14%
AST/ALT Increase 6 12% 3 6%

All Causality AEs in >10% of Patients (N=51)



Efficacy – Progression-Free Survival

• With a median follow-up of 14 months, Median PFS: 23.5 months (95% CI 13.1 – NE)
29
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Median PFS: 23.5 
months













Prospective data 

Ibr / Ide à Alternate KI 
Ibr / Ide à Venetoclax 







Ven à Ibr (KI naïve vs. resistant 
vs. intolerant) 



In BTK exposed patients, no clear effective treatment pattern identified 



Mato et al , ASH 2018 

Venetoclax does not appear to re-sensitize CLL cells 
to covalent BTKi in previously BTK-exposed CLL pts



4/6 pts
dead, 
2/4 
from 
AEs
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8/8 pts
responed to 
BTKi post 
ven which 
appear 
durable



Ibrutinib Resistance 

In development

Non covalently binding BTK 
inhibitors to address BTK 
Cys481 mutant CLL:

• Vecabrutinib (SNS-062)
• LOXO 305
• ARC 531 

If effective, this class of agents 
may affect how we consider 
treatment in the setting of 
discontinuation due to BTK 
resistant disease  



Ibrutinib discontinuation

CLL relapse warranting therapy

Recheck FISH, NA resistance mutations,  and TP53 
mutation

If no prior NA exposure, Ibrutinib preferred. Ven-based 
also SOC (less sequencing  and long term data) both 
over PI3K

PI3Ki if not BTK/BCL2 candidate (r/r only). 

If ibrutinib first novel agent

• Reason for discontinuation was intolerance: 
Alternate KI or venetoclax3. Utility of CIT remains 
unstudied in second line. 

• Reason for discontinuation was progression and 
Ven naïve: Venetoclax3 (preferred).  Test for Ibr 
resistance mutations and consider non covalent
BTKi on clinical study (pre Ven).

Due to intolerance
CIT BTKi Venetoclax 

Due to progression

Consideration of 
alternate KI or  

venetoclax.

CIT (last option)

Venetoclax 
(preferred) 

Consideration of 
cellular tx or allo 
transplant if fit

Venetoclax (if given 
alternate KI) 

Consideration of allo
transplant if fit

Consideration of 
cellular tx or allo 
transplant if fit

SEQUENCING RECCOMMENDATION 
Based on (1) prior exposure (2) reason for 

discontinuation (3) resistance profile (near future)   

Consider prior therapies

Consider reason 
for 

discontinuation

Repeat 
prognostic 

& 
resistance  
evaluation

RCTs are 
lacking



Venetoclax discontinuation

Completion of 
planned  therapy 

Due to progression

Consider ven
retreatment 

Or BTKi if BTK 
naïve 

PI3k (no data)

BTKi if BTK naïve 

PI3k (limited  data)

If prior ven
retreatment, BTKi if 

BTK naïve 

PI3k ( limited data)

Consideration of allo 
transplant if fit

CAR-T (study)

SEQUENCING RECCOMMENDATION 
Based on (1) prior exposure (2) reason for 

discontinuation (3) resistance profile  

Due to adverse 
event 

Await for POD 
(may be durable) 

BTKi if BTK naïve 

PI3k (no data)

Consider ven
retreatment (seek 

help with 
supportive  care) 

Or BTKi if BTK 
naïve 

PI3k (limited data)


