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1. Introduction  
 
On June 28, 2013, Pharmacyclics, Inc. filed a new drug application (NDA) for ibrutinib. 
Ibrutinib (PCI-32765) is an irreversible inhibitor of Bruton’s tyrosine kinase (Btk).  
 
The FDA therapeutic class designation is a kinase inhibitor.   
 
The original application had two indications and was administratively split into the 
mantle cell indication (original 01) and the chronic lymphocytic lymphoma indication 
(original 02). This summary review concerns the chronic lymphocytic lymphoma 
indication. 
 
The clinical support for the proposed indication is from clinical trial PCYC-1102-CA, 
an ongoing, an open-label, single-arm trial of ibrutinib monotherapy in 48 patients with 
CLL who have received at least one prior therapy.  
 
The applicant proposes an oral dosing regimen of 420 mg once daily for patients with 
CLL. This proposed dosing is lower than the dose approved for the treatment of 
mantle cell lymphoma. 
 
The application was filed as a priority review. The PDUFA goal date for the current 
submission is February 28, 2014. 
 
Imbruvica/ibrutinib is marketed in the United States but not for the treatment of CLL.  
 

2. Background 
 
The following text is from Dr. DeClaro’s review. I concur with his statements. 
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Chronic lymphocytic leukemia (CLL) is the most common form of leukemia in 
adulthood. The National Cancer Institute estimates that 15,680 men and women 
(9,720 men and 5,960 women) will be diagnosed with CLL in 2013. CLL is a 
lymphoproliferative neoplasm characterized by an accumulation of monoclonal mature 
B-cells (CD5+CD23+) in the blood, bone marrow, and secondary lymphatic organs.   
 
Current treatments for CLL are not curative, and relapse, toxicity, and resistance to 
therapy provide for an unmet medical need.  Among patients who relapse or who are 
refractory to first line treatment, the choice of subsequent therapy depends on age, 
duration of response to prior therapy, ability to tolerate treatment, disease related 
manifestations, and the presence of molecular poor-risk features.   
 
The following treatments are FDA-approved for the treatment of CLL:  Chlorambucil 
(1957), Cyclophosphamide (1959), Fludarabine (1991), Alemtuzumab (2007), 
Bendamustine (2008), Ofatumumab (2009, accelerated approval), Rituximab (2010), 
and Obinituzumab (2013). 
 

3. CMC/Device  
 
From the primary review for the original 01 submission:  
 
From a CMC perspective, this application is recommended for Approval. 
EES has an overall “Acceptable” recommendation for this NDA. … 
 
Based on the available stability data an 24-month expiry dating is granted for 
Imbruvica® ibrutinib capsules stored at temperature of 20°C to 25°C (68°F to 77°F) 
with excursions permitted between 15°C and 30°C (between 59°F and 86°F). 
 
The biopharmaceutics review recommends a post-marketing commitment to collect 
additional dissolution profile data (release and stability). 

4. Nonclinical Pharmacology/Toxicology 
 
No issues that would preclude approval were identified.  
From the primary review for the original 01 submission: 
 
Ibrutinib (PCI-32765) is an irreversible inhibitor of Bruton’s tyrosine kinase (Btk); it 
binds covalently to a cysteine in the active site of Btk…. 
 
The general toxicology studies in rats and dogs identified GI tract, lymphoid tissues, 
bone and skin as the main target of toxicities… 
 
Ibrutinib was not mutagenic in bacterial Ames test or clastogenic in a chromosome 
aberration test in Chinese Hamster Ovary cells (CHO). Ibrutinib did not increase 
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micronucleus formation in mice after oral doses up to 2000 mg/kg. The mutagenicity 
of impurities was assessed through Ames test or by 2 computational SAR analyses 
(DEREK Nexus and MultiCase). The impurities tested were not mutagenic. 
 
Reproductive and developmental toxicities of ibrutinib were investigated in rats and 
rabbits…. 
Ibrutinib was administered orally to pregnant rats during the period of organogenesis 
at doses of 10, 40 and 80 mg/kg/day. Increased post-implantation loss and increased 
resorption occurred at the high dose of 80 mg/kg. Fetal toxicities (visceral 
malformations and variations, and skeletal variations) were observed at the high dose 
of 80 mg/kg. Reduced fetal weight was seen at ibrutinib doses at 40 mg/kg and 80 
mg/kg. The dose of 80 mg/kg resulted in maternal toxicities. The dose of 80 
mg/kg/day in animals resulted in exposures (total AUC) approximately 14 times the 
AUC in patients with MCL (ibrutinib dose of 560 mg/day) and 20 times the AUC in 
patients with CLL (ibrutinib dose of 420 mg/day). The exposure at 40 mg/kg/day was 
approximately 6 times the AUC in patients with MCL and 8 times the AUC in patients 
with CLL. 
 
In a non-GLP study conducted in rabbits, ibrutinib was administered orally to pregnant 
animals during the period of organogenesis at doses of 10, 30, and 100 mg/kg/day. At 
the ibrutinib dose of 100 mg/kg, which is greater than the maternally-toxic dose (≥30 
mg/kg/day), there were embryo-fetal toxicities. Findings included increases in 
resorption and implantation loss, decreases in viable fetuses and fetal body weights, 
as well as spontaneous abortions. 
 
Ibrutinib did not cause adverse findings in male or female reproductive organs in 
general toxicology studies. 

5. Clinical Pharmacology/Biopharmaceutics  
From the Clin Pharm review for the original 01 submission: 
 
Ibrutinib is primarily metabolized by CYP3A4. No dose reduction is recommended for 
weak CYP3A4 inhibitors, but a dose reduction to 140 mg is recommended for 
concomitant use of a moderate CYP3A4 inhibitor. A dose recommendation could not 
be made for strong CYP3A4 inhibitors due to the 24-fold increase in exposure. 
Therefore, it is recommended that concomitant use be avoided for chronic CYP3A4 
inhibitors and the dose of ibrutinib can be temporarily interrupted during the use of a 
short-term CYP3A4 inhibitor (≤ 7 days). A 7 day interruption of ibrutinib dosing was 
supported by data from the pivotal trial where patients responded to therapy 
even when they required short term dose interruption during therapy. The concomitant 
use of strong CYP3A4 inducers should be avoided. There is insufficient data to 
recommend a dose of ibrutinib in patients with hepatic impairment. A PMR will be 
issued for the submission of the study report for the ongoing hepatic impairment trial. 

 
 

The following are the proposed PMRs from the Clin Pharm review team’s review: 

Reference ID: 3452394
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


