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BCR signalling in lymphoid malignancy 

Young & Staudt, Nature Reviews Drug Discovery 12, 229-243 (March 2013) 





Bruton’s Tyrosine Kinase (BTK): 
A Critical Kinase for Lymphoma Cell Survival and Proliferation  

EHA 2013, PCYC-1104 Rule et al. 
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• Bruton’s tyrosine kinase (BTK) is an essential element of the BCR signaling pathway (Niiro, NRI 2002) 

• Inhibitors of BTK block BCR signaling and induce apoptosis 

• BTK also acts downstream of certain chemokine receptors impacting integrin molecules that help in promoting 
egression from the lymph node environment 
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Ibrutinib: A potent BTK inhibitor

• Ibrutinib (PCI-32765) 
forms a  bond with 
cysteine-481 in BTK

• Highly potent BTK 
inhibition at IC50 = 0.5 nM

• High degree of specificity 
for hematopoietic cells 

• Orally administered once 
daily dosing until PD or no 
longer tolerated by patient

EHA 2013, PCYC-1104 Rule et al. 3
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Durable Btk inhibition, despite rapid drug 

elimination

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

10

20

30

40

50

60

70

0 4 8 12 16 20 24 28

B
tk

 A
c
ti

v
e
-S

it
e
 O

c
c
u

p
a
n

c
y

P
la

s
m

a
 C

o
n

c
e
n

tr
a
ti

o
n

(n
g

/m
L

) 

Time Postdose (h)

Plasma concentrations of ibrutinib vs. BTK occupancy

Plasma Conc

% Active-Site Occupancy

Patients dosed at 2.5 

mg/kg/day

Advani et al. J Clin Oncol 28:15s, 2010 (suppl; abstr 8012)

Objective response in evaluable patients (n = 48) 

*2 CLL pts had nodal response with lymphocytosis
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Phase I PCI-32765  

Fowler, ASH 2010 #964 
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PCYC-1104-CA Phase 2 Study of Ibrutinib in R/R MCL 
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Rule et al. Oral presentation at EHA 2013, Abstract S1178. 
Wang et al. Poster presentation at ICML 2013, Abstract 293. 
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•  Estimated Median PFS (CI 95%) 13.9 months (7.0, NE) 

PCYC-1104-CA Phase 2 Study of Ibrutinib in R/R MCL 
Kaplan-Meier progression-free survival (n=111) 
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All 
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Rule et al. Oral presentation at EHA 2013, Abstract S1178. 
Wang et al. Poster presentation at ICML 2013, Abstract 293. 

CONFIDENTIAL & PROPRIETARY -- NOT TO BE 

DISTRIBUTED. 
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Long term follow up 

Wang et al  Blood 2015 
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Lymphocytosis and Ibrutinib in MCL 

Furtado et al. in press BJHaem 



Ibrutinib Versus Temsirolimus: Results 

From a Phase 3, International, Randomized,  

Open-Label, Multicenter Study in Patients With 

Previously Treated Mantle-Cell Lymphoma 
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Patients 
with 
previously 
treated 
MCL 

Enrollment dates: 
Dec 2012 – Nov 2013 

1:1  Stratified by number of prior lines of therapy and by sMIPI 

Ibrutinib (N = 139) 
 

Oral ibrutinib 560 mg daily 
starting Cycle 1, Day 1 

Treat to PD or 
unacceptable 

toxicity 

Temsirolimus (N = 141) 
 

Intravenous temsirolimus  
175 mg on Cycle 1, Days 1, 8, 15; 
then 75 mg on Days 1, 8, 15 of 
all subsequent cycles 
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                  Primary end point:  

• IRC-assessed PFS 

                  Secondary end points included:  

• IRC-assessed ORR (CR + PR) 

• Overall survival 

• Duration of response 

• Time to next treatment 

• Safety 

• Patient-reported outcomes (FACT-Lym) 

Jul  
2014 

Crossover to ibrutinib 
(after IRC-confirmed 

PD; n = 32) 
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Treat to PD or 
unacceptable 

toxicity 

MCL3001 (RAY): Phase 3 Open-Label Study 



• At a 2-year landmark, the PFS rate was 41% for ibrutinib versus 7% for temsirolimus 

• Investigator-assessed HR for ibrutinib versus temsirolimus was 0.43 (95% CI, 0.32-0.58) 

18 

Primary End Point: IRC-Assessed PFS 

ITT population 
Median follow-up: 20 months 

Ibrutinib  Temsirolimus 

Median PFS (months) 14.6 6.2 
Hazard ratio (HR) 0.43 
95% confidence 
interval (CI) 

0.32-0.58 

Log-rank p value < 0.0001 
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Patients at risk 
Ibrutinib 139 114 101 83 77 45 34 8 5 0 0 
Temsirolimus 141 93 69 45 33 19 11 3 1 0 0 

Temsirolimus 

Ibrutinib 



Ibr ≥2 prior 

PFS and ORR: Outcomes by Number of Lines of 

Prior Therapy 
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Number of prior lines of therapy 
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Patients at risk 

Ibr 1 prior 57 47 43 39 37 21 19 3 2 0 0 

Tem 1 prior 50 33 24 13 11 6 4 0 0 0 0 

82 67 58 44 40 24 15 5 3 0 0 

91 60 45 32 22 13 7 3 1 0 0 

Temsirolimus Prior Line 1 

Ibrutinib Prior Line 1 

Tem ≥2 prior 

Ibrutinib Prior Line ≥ 2 

Temsirolimus Prior Line ≥ 2 



Ibrutinib + Rituximab 
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Wang et al Lancet Oncology 2015 



ENRICH – NCRI MULTICENTRE RANDOMISED 

OPEN LABEL PHASE II/III TRIAL OF RITUXIMAB 

& IBRUTINIB VS RITUXIMAB & CHEMOTHERAPY 

IN ELDERLY MANTLE CELL LYMPHOMA  



ENRICH – NCRI multicentre Randomised open 

label phase III trial of Rituximab & Ibrutinib vs 

Rituximab & CHemotherapy in Elderly mantle 

cell lymphoma  

IR/R 
Intervention 

R-CHEMO/R 
Standard care 

Ibrutinib daily 

+ Rituximab 
(every 21 days) 

for 8 cycles 

R-CHEMO 

(every 21 days) 

for 6-8 cycles 

Rituximab 

(every 56 days)  

for 2 years 

Ibrutinib daily 

+ Rituximab 
(every 56 days) 

for 2 years 

Ibrutinib to 

continue until 

disease 

progression 

Follow-up 

until disease 

progression 

R 

CI S Rule 





Treon SP et al. N Engl J Med 2015;372:1430-1440. 

Kaplan–Meier Curves for Progression-free and Overall Survival. 





Patient 1: pre and post ibrutinib alone	



Ibrutinib for CNS mantle cell NHL 



Next generation BTKi’s  

ONO 4059 ACP 196 





Clinical Activity in B-cell Lymphomas 

• Responses observed (including CRs) in indolent, mantle and Hodgkin lymphomas 

• Responses occurred early: 16/18 (89%) by first assessment (~2 months) 

*MR = Minor response for Waldenström’s 



Follicular NHL 

• PI3Kinase inhibition remains leading pathway target 

• Idelalisib most mature data, but 
• Copanlisib 

• Duvelisib 

• TG Therapeutics 

• Curis Incorporated – novel tagged PI3K / HDACi 





Gopal AK et al. N Engl J Med 2014;370:1008-1018. 

Best Overall Response. 



Serious Adverse Event*, n (%) 

Pyrexia 10  (8.0%) 

Pneumonia 8  (6.4%) 

Diarrhea 7  (5.6%) 

Dehydration 4  (3.2%) 

Fever/Neutropenia 4  (3.2%) 

Colitis 3  (2.4%) 

Acute Renal Failure 3  (2.4%) 

AE leading to Discontinuation 

Transaminase elevations 4 (3%) 

Infections 3 (2%) 

Diarrhea 2 (1.6%) 

Colitis 2 (1.6%) 

Neutropenia 2 (1.6%) 

Pneumonia 2 (1.6%) 

Pneumonitis 2 (1.6%) 

ARDS 1 (0.8%) 

Failure to Thrive 1 (0.8%) 

Mucositis 1 (0.8%) 

Study 101-09: SAEs and AEs Leading to Discontinuation 

*SAE occurring in more than 2 subjects 

Slide 34 



and finally … 



Combination therapy? 

Lugano 2015 
 
Combination trial of idelalisib and SYK inhibitor stopped early due to 
unexpected pneumonitis 
 
12 out of 66 patients with 2 deaths 


