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Disclaimer
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 216387 are owned by AstraZeneca or are data for which 
AstraZeneca has obtained a written right of reference. Any information or data 
necessary for approval of NDA 216387 that AstraZeneca does not own or have a 
written right to reference constitutes one of the following: (1) published literature, or (2) 
a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the drug’s 
approved labeling. Any data or information described or referenced below from reviews 
or publicly available summaries of a previously approved application is for descriptive 
purposes only and is not relied upon for approval of NDA 216387.
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1 Executive Summary

1.1 Introduction
The Applicant, AstraZeneca UK Ltd, is seeking marketing approval for acalabrutinib 
maleate 100 mg tablets for the treatment of patients with mantle cell lymphoma who 
have received at least one prior therapy and chronic lymphocytic leukemia or small 
lymphocytic lymphoma.

1.2 Brief Discussion of Nonclinical Findings
For the current NDA, the Applicant submitted toxicology studies to support the proposed 
impurity specifications. Since the proposed specifications for the impurities are above 
the qualification threshold as per ICH Q3B (R2), toxicology assessments included 2 
repeat-dose comparative toxicology studies in rats and 2 bacterial reverse mutation 
assays.  The bacterial reverse mutation assays were negative with and without external 
metabolic activation systems at up to  μg/plate of the impurities tested.
In the 4-week repeat-dose toxicology studies, Wistar rats (n=10/sex) were administered 
100 mg/kg of acalabrutinib maleate spiked with % impurities by oral gavage. The 
observed toxicities were limited, non-adverse, and comparable between the groups. 
Based on the levels of the impurities in the animal studies, the proposed specification 
limits are justified from a Pharmacology/Toxicology perspective.  

1.3 Recommendations

1.3.1 Approvability
Recommended for approval. There are no Pharmacology/Toxicology concerns with the 
proposed acalabrutinib maleate drug product. 
1.3.2 Additional Non-Clinical Recommendations
None.
1.3.3 Labeling
There are no nonclinical changes to the proposed label.

2.5 Comments on Impurities/Degradants of Concern
The Applicant has proposed and justified the following specification limits for the 
impurities:
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Observations and Results

Mortality
None.
Clinical Signs
Three acalabrutinib base-dosed animals showed excessive salivation.
Body Weights
Unremarkable.
Feed Consumption
Unremarkable.
Ophthalmoscopy
Unremarkable.
Hematology
Unremarkable.
Clinical Chemistry
Unremarkable.
Urinalysis
Unremarkable.
Gross Pathology
Unremarkable.
Organ Weights
Unremarkable.
Histopathology
Adequate Battery: Yes
Peer Review: Yes
Histological Findings
Microscopic findings for the control and impurity-spiked conditions were limited to the 
pancreas in males. The number of animals affected and the severity of the findings 
were higher in control animals.
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Table 2: Microscopic findings for acalabrutinib base (control) and acalabrutinib 
maleate (impurity-spiked) in the pancreas (excerpted from the Applicant’s 
submission)

Special Evaluation
None.
Toxicokinetics
The peak serum concentrations (Cmax) and overall exposure levels (AUC) were 
generally comparable between the 2 conditions, although the levels in the impurity-
spiked groups (acalabrutinib maleate) tended to be lower with less variation.
Table 3: Summary of the toxicokinetic findings (excerpted from the Applicant’s 
submission)

Dosing Solution Analysis
Dosing samples were analyzed by HPLC and were within 15% of the reference 
standards.
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Observations and Results

Mortality
None.
Clinical Signs
Salivation and ploughing behavior were noted in all groups.
Body Weights
Unremarkable.
Feed Consumption
Unremarkable.
Ophthalmoscopy
Unremarkable.
Hematology
Unremarkable.
Clinical Chemistry
Unremarkable.
Urinalysis
Unremarkable.
Gross Pathology
Discoloration of the thymus was noted in all groups.
Organ Weights
Unremarkable.
Histopathology
Adequate Battery: Yes

Peer Review: Yes

Histological Findings
Hemorrhage in the thymus was noted across all groups.
Toxicokinetics
The peak serum concentrations (Cmax) and overall exposure levels (AUC) were 
generally comparable between the conditions.
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Methods
Strains: Salmonella typhimurium LT2 strains 

TA1535, TA1537, TA98 and TA100; 
Escherichia coli WP2 strain uvrA/pKM101

 Concentrations in definitive study:  
g

Basis of concentration selection: Toxicity to bacterial strains
Negative control: DMF
Positive control: 2-Aminoanthracene, sodium azide, 9-

aminoacridine.HCl, 2-nitrofluorene, 
potassium dichromate

Formulation/Vehicle: DMF
Incubation & sampling time: 3 days

Study Validity
Valid.
Results
The positive and negative control conditions showed that the test system was working. 
The  impurity did not induce the development of revertants under any 
conditions. The impurity was not mutagenic.
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