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combination chemotherapy regimens.  The safety review, however, revealed substantial 
non-hematological risks, including fatal events. The risks were moderated in part by 
close monitoring and dose interruption and/or reduction for toxicities, a strategy that 
would be needed for safe use of the drug in practice. It is not clear that this can be 
accomplished with an oral medication without explicit instructions to the patients and 
education of the healthcare providers. With such controls of risk in place, the current 
measure of clinical benefit outweighs the expected risks for patients with FL or SLL who 
have no other effective therapy available. 

1.3 Recommendations for Labeling 

The following are recommendations for idelalisib labeling based on this review: 

• Limit use to patients who have no more effective therapy available 

• Include Warning and Precautions that address hepatotoxicity, colitis, toxic 
epidermal necrolyis, and pneumonitis. 

• Include instructions for dose interruption and modification for patients who 
develop elevated transaminases, diarrhea, rash, and drug-induced pneumonia.  

• Include instructions for monitoring for elevated transaminases and neutropenia. 

• Indicate that concurrent use of idelalisib with other drugs that cause liver damage 
or diarrhea should be avoided. 

• Display the incidence of laboratory abnormalities rather than reported adverse 
events for transaminases, neutrophils and platelets. 

• Include a Medication Guide for distribution to patients. 

1.4 Recommendations for Post-market Risk Evaluation and Mitigation 
Strategies 

The applicant will develop a communication plan to inform healthcare professionals 
about the risk of hepatotoxicity, diarrhea and colitis, rash, and pneumonitis in patients 
taking idelalisib.  

1.5 Recommendations for Post-market Requirements and Commitments 

1. Submit the complete study report and data showing clinical efficacy and safety 
from study GS-US-313-0124, a Phase 3, 2-arm, randomized, double-blind, 
placebo-controlled, parallel-group study of idelalisib in combination with rituximab 
in subjects with previously treated iNHL. 

 
2. Submit the complete study report and data showing clinical efficacy and safety 

from study GS-US-313-0125, a Phase 3, 2-arm, randomized, double-blind, 
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placebo controlled, parallel-group study of idelalisib in combination with BR in 
subjects with previously treated iNHL. 

 
3. Submit the complete study report and data showing long-term safety with 5 years 

of follow-up from study GS-US-313-0124, a Phase 3, 2-arm, randomized, double-
blind, placebo-controlled, parallel-group study of idelalisib in combination with 
rituximab in subjects with previously treated iNHL. 

 
4. Submit the complete study report and data showing long-term safety with 5 years 

of follow-up from study GS-US-313-0125, a Phase 3, 2-arm, randomized, double-
blind, placebo controlled, parallel-group study of idelalisib in combination with BR 
in subjects with previously treated iNHL 

 
5. Submit the complete study report and data showing long-term safety with 5 years 

of follow-up from study 101-99, an extension study of safety and durability of 
idelalisib monotherapy in hematological malignancies.  
 

6. Conduct a study to characterize the incidence, diagnosis and effective treatment 
of idelalisib-related pneumonitis 
 

7. Conduct a clinical trial to determine the optimal dosing regimen for idelalisib for 
chronic administration (treatment duration of at least 12 months). 

2 Introduction and Regulatory Background 
The applicant includes the following B-cell malignancies in their definition of indolent 
NHL: follicular lymphoma (FL), small lymphocytic lymphoma (SLL), marginal zone 
lymphoma (MZL), and lymphoplasmacytic lymphoma (LPL) with or without 
Waldenström’s macroglobulinemia (WM).  In 2008, the WHO Classification of 
hematologic malignancies removed indolent NHL as a diagnosis in favor of using 
specific tumor type (Swerdlow, Campo, et al. 2008).  Treatments of various indolent 
lymphomas are similar but there are some differences which are highlighted in Section 
2.2. 
 
The National Cancer Institute estimates that 70,800 newly diagnosed cases of non-
Hodgkin lymphoma and 18,990 deaths will occur in 2014 (Siegel, Ma, et al. 2014).   
Based on the Non-Hodgkin Lymphoma Classification Project, follicular lymphoma is the 
most common indolent subtype of NHL accounting for 22% of cases of non-Hodgkin 
lymphomas (The Non-Hodgkin’s Lymphoma Classification Project 1997).  From this 
Project, extranodal marginal zone (MALT) accounted for 8% of NHL, SLL for 7%, nodal 
marginal zone for 2%, LPL for 1%, and splenic marginal zone for <1%.   From the time 
of diagnosis, patients with FL have shown a 3 year progression free survival of 51-91% 
(based on Prognostic Index) with a 3 year survival rate of 84-91% (Federico, Bellei, et 
al. 2009).   
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3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The application was provided in accordance with the International Conference on 
Harmonization (ICH) Electronic Common Technical Document (eCTD).  Data was 
provided using CDISC standard ADaM and SDTM datasets which facilitated review.    

3.2 Compliance with Good Clinical Practices 

The protocol, protocol amendments, and patient informed consent forms for trial 101-09 
were reviewed and approved by the Institutional Review Boards (IRBs) or Independent 
Ethics Committees (IECs) of the participating trial centers.   
 
The trial was conducted in accordance with the ICH guideline for Good Clinical Practice, 
the principles of the Declaration of Helsinki, and the US Code of Regulations, Title 21, 
Parts 50, 56, and 312 providing for the protection of the rights and welfare of human 
patients participating in biomedical research.  All patients or their legal representatives 
voluntarily consented prior to trial enrollment. 
 
Data Integrity 
Of 125 patients enrolled on Trial 101-09, the applicant reported at least one protocol 
violation in 107 (86%) patients.  There were 633 minor protocol deviations or waivers in 
106 patients; most were unlikely to affect the analysis of benefit or risk.  There were 77 
instances of idelalisib tablet count discrepancies in 30 patients (24%) when vials were 
returned; most were cases where a higher than expected number of tablets was 
returned.  Implications for idelalisib exposure will be explored more in Section 7.2. 
 
There were six protocol violations that were considered major due to reporting delays or 
other timing; one patient did not meet the protocol definition for refractory to an 
alkylating agent.  Analysis of frequency and rate of deviations or violations by 
investigator site did not reveal patterns for concern.   
 
FDA identified two treated patients who did not meet trial inclusion criteria #1: “Small 
lymphocytic lymphoma (SLL) with absolute lymphocyte count <5 x 109/L”.  Patients 128-
09073 and 149-09072 had absolute lymphocyte counts of 7.05 and 15.24 x 109/L 
respectively.  These two patients were not included in this review of efficacy and safety. 
 
Clinical Site Inspections 
The following sites were inspected by the FDA Office of Scientific Investigations (OSI) 
as part of the NDA review.  Their conclusions are provided by site: 
 

1. University of Washington, Fred Hutchinson Cancer Research Center (PI: Ajay 
Gopol, M.D.) 
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While the FDA inspection revealed regulatory deficiencies of clinical investigator 
obligations in the conduct of the study, overall data derived from this site appear 
acceptable, as the findings were not considered pervasive and/or the nature of 
the findings is unlikely to impact data reliability. 
 

2. Weill Cornell – New York Presbyterian Hospital (PI: Peter Martin, M.D.)   
Data submitted by this clinical site appear acceptable for this specific indication. 
 

3. Gilead Sciences, Inc.   
While the FDA inspection revealed regulatory deficiencies of the sponsor 
obligations in the conduct of the study, data submitted by this sponsor appear 
acceptable in support of the respective indication 

3.3 Financial Disclosures 

The applicant submitted financial disclosure information from 2,459 investigators from 
13 trials applicant indicating that none of the investigators had disclosable financial 
interests or arrangements.  For details, refer to the Clinical Investigator Financial 
Disclosure Review Template in Section 9.4.  None of the disclosures submitted 
revealed a potential conflict of interest. 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

At the time of completion of this review, there were no clinical safety issues raised 
regarding drug substance, drug product, or microbiology. Three dosage forms and two 
formulations of the tablets were used in the clinical development program. Dissolution 
rates were similar between these dosage forms. How comparability between dosage 
forms affects conclusions from pooled safety analyses is discussed in Section 7.1.3.  

4.2 Clinical Microbiology 

Review by Product Quality Microbiology found the microbial limits specification for the 
100 mg and 150 mg coated drug tablets for oral administration acceptable.  The 
microbiological quality of the drug product is controlled via a suitable testing protocol. 

4.3 Preclinical Pharmacology/Toxicology 

4.3.1 Toxicology In Vivo 
 
In tissue distribution studies in rats, idelalisib localized to most tissues but was relatively 
excluded from bone, brain, spinal cord and lens.  Higher amounts were found in uvea 
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cell receptor, IL-6, C40, and several chemokines and integrins. In malignant B cells 
studied in vitro, idelalisib inhibited functions of the PI3Kδ pathway (including secretion of 
chemokines, chemotaxis, and kinase phosphorylation via receptor signaling) and 
resulted in reduced cell viability and induction of apoptosis. 
 
4.4.2 Pharmacokinetics 
 
In clinical pharmacokinetics studies, the Tmax was achieved about 1.5 hours after oral 
administration of idelalisib in the fasted state.  With a high-fat meal, the AUC increased 
about 1.4-fold. The terminal elimination half-life was 8.2 hours.  In a population 
pharmacokinetics analysis, age, gender, race and weight had no effect on exposure.  
No exposure-response relationships were identified for primary endpoints or selected 
safety endpoints in the NHL and CLL registration trials, except for grade 3 diarrhea in 
Protocol 101-09.   The geometric mean AUC increased 1.4-1.7-fold with ALT, AST or 
total bilirubin was greater than the upper limit of normal.  In studies of volunteers with 
renal impairment, there was no substantial change in exposure when the creatinine 
clearance was > 15 mL/min.  
 
Idelalisib is metabolized by aldehyde oxidase and CYP3A4.  The major metabolite is 
GS-563117, which is inactive against PI3Kδ. In clinical studies in healthy volunteers, 
rifampin (a strong CYP3A inducer) decreased the geometric mean idelalisib AUC by 
75% and geometric mean Cmax by 58%, and ketoconazole (a strong CYP3A inhibitor) 
increased geometric mean idelalisib AUC by 1.8-fold.  Idelalisib is also a substrate of 
UGT1A4. Both idelalisib and GS-563117 are substrates of BCRP and P-glycoprotein. 
For the assessment of potential drug-drug interactions, idelalisib was evaluated in vitro 
as an inhibitor or an inducer of key drug metabolism enzymes and transporters.  In vitro, 
idelalisib inhibited CYP2C8, CYP2C19, CYP3A, UGT1A1, P- glycoprotein, OATP1B1 
and OATP1B3. GS-563117 inhibited CYP2C8, CYP2C9, CYP2C19, CYP3A and 
UGT1A1. Idelalisib did not affect the exposure of P- glycoprotein or OATP1B1/ 
OATP1B3 substrate in healthy volunteers. Idelalisib induced CYP2B6 and CYP3A4. 
 
The flat dose of 150 mg was considered by the clinical pharmacology reviewer as 
acceptable for marketing. It was also recommended that patients be monitored closely 
for toxicity when idelalisib is used with CYP3A4 inhibitor or in patients with baseline 
hepatic impairment, and that co-administration with a strong CYP3A inducer or with a 
CYP3A substrate be avoided. 

4.5 Interdisciplinary Review Team (IRT) 

The IRT review included preclinical and clinical testing for cardiac safety. Idelalisib was 
tested in an hERG assay; the IC50 of idelalisib was high at >50 uM.  A randomized, 
partially-blinded, placebo-and positive-controlled, 4-period cross-over study in 48 
healthy subjects served as a thorough QT study. The IRT reviewer noted no significant 
prolongation of QTc in this study using clinically-relevant doses of idelalisib. 
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efficacy for the four lymphoma types were performed in addition to efficacy for indolent 
non-Hodgkin lymphoma.  A limited analysis of Trial 101-02 was performed for selected 
subgroups of patients on relevant dose levels.  
 
The results from the 16 trials listed in Table 6 were used in the analysis of safety.  Since 
the subjects with lymphoid malignancies and the healthy volunteers were clearly not 
interchangeable, the safety profiles were developed separately for these two groups. 
Data from Protocol 101-99, the extension protocol, was concatenated with that from the 
primary protocol to allow for an analysis of changes in toxicity over a greater period of 
time.  The review emphasis was placed on the 150 mg BID dosing schedule proposed 
for marketing.   
 
Protocols 101-02, 101-09, 101-10, 101-11, and 101-99 were on-going at the time of 
submission of the NDA, and it is acknowledged that the safety dataset used was 
therefore incomplete.  The new information submitted in the 120-day update was used 
only for the analyses presented in Section 7.7.3 as an addendum to the main review. 
 
Analyses by the clinical reviewers were performed largely using JMP 9.0 (SAS Institute, 
Inc., Cary, NC). MedDRA Adverse Events Diagnostic (MAED) 1.0 (Clinical Trials & 
Surveys Corporation, Owings Mills, MD) was used to assess for safety signals, and 
cases of serious drug-related liver injury were sought with A Graphic Tool for Evaluation 
of Drug-Induced Serious Hepatotoxicity in Clinical Studies (eDISH) (U.S. Department of 
Health and Human Services, Silver Spring, MD). 

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 Trial 101-09 
 
Protocol 101-09 - A Phase 2 Study to Assess the Efficacy and Safety of Idelalisib in 
Subjects with Indolent B-Cell Non-Hodgkin Lymphomas Refractory to Rituximab and 
Alkylating Agents 
 
Trial Design  
Protocol 101-09 is an open-label, multi-center, phase 2 trial of idelalisib at a starting 
dose of 150mg BID in patients with relapsed FL, SLL, MZL, or LPL±WM. 
 
Trial Population 
Inclusion Criteria 
Patients must have met all of the following conditions to be eligible for enrollment into 
the study: 
1. Histologically confirmed diagnosis of B-cell iNHL, with histological type limited to the 

following based on criteria established by the World Health Organization (WHO) 
2008 classification of tumors of hematopoietic and lymphoid tissues: 
• Follicular lymphoma (FL) of any grade (Grade 1, 2, or 3) 
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• Small lymphocytic lymphoma (SLL) with absolute lymphocyte count <5 x 109/L 
• Lymphoplasmacytic lymphoma (LPL) 
• Marginal zone lymphoma (MZL) (splenic, nodal, or extra-nodal) 

2. Histological materials documenting diagnosis of lymphoma available for review by a 
central pathology 

3. Measureable nodal disease, defined as the presence of ≥1 nodal lesion that 
measures ≥2 cm in a single dimension as assessed by CT or MRI 

4. Prior treatment with ≥2 prior chemotherapy- or immunotherapy-based regimens for 
iNHL 

5. Prior treatment with rituximab and with an alkylating agent (e.g., bendamustine, 
cyclophosphamide, ifosfamide, chlorambucil, melphalan, busulfan, nitrosoureas) for 
iNHL 

6. Lymphoma that is refractory to rituximab and to an alkylating agent.  Refractoriness 
is defined as: 
• Rituximab (without chemotherapy) 

o Lack of a complete response (CR) or partial response (PR) during 
rituximab therapy comprising ≥4 doses of ≥375 mg/m2 given weekly, or 

o Occurrence of progressive disease (PD) within 6 months of the completion 
of a regimen of rituximab therapy comprising ≥4 doses of ≥375 mg/m2 
given weekly, or  

o Occurrence of PD during rituximab maintenance therapy or within 6 
months of completion of rituximab maintenance therapy 

• Rituximab (with chemotherapy)  
o Lack of a CR or PR during rituximab-containing therapy comprising ≥2 

doses of ≥375 mg/m2, or  
o Occurrence of PD within 6 months of the completion of a regimen of 

rituximab-containing therapy comprising ≥2 doses of ≥375 mg/m2, or  
o Occurrence of PD during rituximab maintenance therapy or within 6 

months of completion of rituximab maintenance therapy 
• Alkylating agent (administered with or without rituximab) 

o Lack of a CR or PR during alkylating-agent-containing therapy comprising 
≥2 cycles of treatment, or  

o Occurrence of PD within 6 months of the completion of a regimen of 
alkylating agent-containing chemotherapy comprising ≥2 cycles of 
treatment 

7. Age ≥18 years by initiation of study treatment (Visit 2) 
8. Karnofsky performance score of ≥60 (Eastern Cooperative Oncology Group [ECOG] 

performance score of 0, 1, or 2) 
9. Discontinuation of all other therapies (including radiotherapy or chemotherapy) for 

the treatment of iNHL ≥3 weeks before initiation of study treatment (Visit 2) 
10. All acute toxic effects (excluding alopecia, neurotoxicity, or anemia) of any prior 

antitumor therapy resolved to Grade ≤2 before initiation of study treatment (Visit 2) 
11. Required baseline laboratory data (within 2 weeks prior to start of study drug 

administration) as follows: 
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• Bone marrow 
o ANC ≥1.0 x 109/L 
o Platelets ≥50 x 109/L 
o Hemoglobin ≥80 g/L (8.0 g/dL or 4.9 mmol/L) 

• Hepatic 
o Serum total bilirubin ≤1.5 x ULN (unless elevated due to Gilbert’s 

syndrome) 
o Serum ALT ≤2.5 x ULN 
o Serum AST ≤2.5 x ULN 

• Renal 
o Serum creatinine <1.5 x ULN 

• Pregnancy 
o Negative serum β-HCG (for females of childbearing potential) 

• Infection 
o Negative HIV antibody 
o HBV: Negative HBsAg (if serology positive for infection) 
o HCV: Negative viral RNA (if serology positive for infection) 

12. For men and women of childbearing potential (i.e., patients who are not 
postmenopausal or surgically sterile), willingness to abstain from sexual intercourse 
or employ an effective method of contraception during the study drug administration 
and follow-up periods. 

13. Willingness and ability to provide written informed consent and to comply with 
scheduled visits, drug administration plan, imaging studies and contrast dye 
administration, laboratory tests, other study procedures, and study restrictions. 

14. Evidence of a personally signed informed consent indicating that the patient is aware 
of the neoplastic nature of the disease and has been informed of the procedures to 
be followed, the experimental nature of the therapy, alternatives, potential benefits, 
possible side effects, potential risks and discomforts, and other pertinent aspects of 
study participation. 

15. In the judgment of the investigator, participation in the protocol offers acceptable 
benefit:risk when considering current iNHL disease status, medical condition, and 
the potential benefits and risks of alternative treatments for iNHL. 

 
Exclusion Criteria 
The presence of any of the following conditions will exclude a patient from study 
enrollment: 
1. Central nervous system or leptomeningeal lymphoma 
2. Known histological transformation from iNHL to diffuse large B-cell lymphoma 
3. History of a non-lymphoma malignancy except for the following: adequately treated 

local basal cell or squamous cell carcinoma of the skin, cervical carcinoma in situ, 
superficial bladder cancer, localized prostate cancer, other adequately treated Stage 
1 or 2 cancer currently in complete remission, or any other cancer that has been in 
complete remission for ≥5 years. 
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Statistics 
 
Sample Size 
The applicant assumes an ORR of 20% to any available treatment in patients with iNHL 
that has refractory to both rituximab and alkylating agents.  The trial intended to test the 
null hypothesis that the IRC-reviewed ORR is ≤20% against the alternative hypothesis 
response of ≥40%.  With a sample size of 100 patients, an ORR of 32% would achieve 
a 1-sided 99.5% lower bound of 20.6%.  A single formal interim analysis was planned 
using Simon’s optimal 2-stage procedure for futility.  After 31 patients were enrolled, the 
analysis showed that more than 9 had a response to treatment.  The final analysis was 
planned after 69 additional patients were enrolled. 
 
The Intent to treat (ITT) population consists of all patients who received at least one 
dose of idelalisib.  The responding population will include all CRs and PRs.  The per-
protocol population includes all patients in the ITT and responding population who have 
a confirmed diagnosis of lymphoma, who have documented refractory disease, who 
have measurable nodal disease, and who can be evaluated for tumor response with 
both a baseline and ≥1 on-study tumor evaluations. 
 
Efficacy Endpoints 
 
Primary Endpoints 
The primary endpoint was overall response rate, defined as the proportion of patients 
who achieve a conformed complete response or partial response during protocol 
treatment.   
 
Secondary Endpoints 

• Duration of response (DOR), defined as the interval from the first documentation 
of PR or CR to the earlier of the first documentation of disease progression or 
death from any cause 

• Change from baseline in the sum of the product of the greatest perpendicular 
diameters (SPD) of target lymph nodes as documented radiographically 

• Time to response (TTR), defined as the interval from the start of CAL-101 
treatment to the first documentation of CR or PR 

• Progression free survival (PFS), defined as the interval from the start of CAL-101 
treatment to the earlier of the first documentation of disease progression or death 
from any cause 

• Time to treatment failure (TTF), defined as the interval from the start of CAL-101 
treatment to the earlier of the first documentation of disease progression, the 
permanent cessation of CAL-101 therapy for any reason, or death from any 
cause 

• Changes in health related quality of life (HRQL) as reported by patients using the 
FACT-Lym 
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least possibly related to study drug and occurring by day 28.  Up to 25% DLT was 
allowed in the expansion phase. Subject evaluations were weekly during cycle 1, 
biweekly during cycle 2, and every 28 days cycles 3-6, and every 56 days thereafter.  
Response was assessed at the end of cycles 1 and 2 and every 2 cycles thereafter. A 
total of 191 subjects were enrolled.   
 
5.3.2.2 Protocol 101-10 - Single-agent GS-1101 (CAL-101) for Previously Untreated 
Low-grade Lymphoma: A Phase 1/2 Study of Safety, Efficacy, and Flow-cytometric 
Assessment of Tumor-cell Signaling Events 
 
Protocol 101-10 was an open-label, single-arm study of idelalisib monotherapy in adults 
with low-grade B-cell NHL as defined by the WHO lymphoma classification. Enrollment 
was initially open to untreated patients, but due to toxicity in the first two subjects, the 
protocol was amended to include only those who had at least one prior systemic 
therapy. The primary endpoints were adverse event rates and overall response rate. 
Treatment consisted of up to twelve 28-day cycles of idelalisib 150 mg BID, and 
subjects could continue treatment thereafter on Protocol 101-99.  The dose could be 
increased up to 300 mg BID in those with progressive disease on therapy. Subject 
evaluations were biweekly during cycle 1 and once every cycle thereafter, except that 
laboratory evaluations were performed every 14 days through the first 6 cycles  
Response was assessed at the end of cycles 3 and every 3 cycles thereafter. A total of 
11 of the planned 15 subjects were enrolled, and the study is on-going. 
 
5.3.3.3 Protocol 101-11 - A Phase 2 Study to Assess the Efficacy and Safety of GS-
1101 (CAL-101) in Patients with Relapsed or Refractory Hodgkin Lymphoma 
 
Protocol 101-11 was an open-label, single-arm, 2-stage study of idelalisib monotherapy 
in patients with classic HL. Eligible patients were >12 years old and had HL relapsed or 
refractory after autologous HSCT or after at least 2 prior regimens. The primary 
endpoint was overall response rate.  Treatment consisted of idelalisib 150 mg BID until 
toxicity or progression.  The dose could be increased up to 300 mg BID in those with 
lack of response after 8 weeks. Subject evaluations were biweekly through the first 12 
weeks of treatment, at 4-week intervals from weeks 12 to 24, at 6-week intervals from 
weeks 24 to 48, and at 12-week intervals thereafter. Tumor response was evaluated at 
8, 16, and 24 weeks of therapy and every 12 weeks thereafter.  The accrual target was 
21 evaluable subjects, and 25 subjects have been enrolled.  The study is on-going. 
 
5.3.3.4 Protocol 101-99 - An Extension Study to Investigate the Safety and Durability 
of Clinical Activity of Idelalisib in Subjects with Hematologic Malignancies 
 
Protocol 101-99 is an extension of treatment for subjects who have completed protocols 
101-02, 101-07, 101-08 or 101-10 and had a “clinical benefit.” The primary objectives 
were to determine the incidence of grade 3-5 adverse events and duration of response 
with long-term treatment. Subjects were treated at the dose level they were receiving at 
completion of the prior trial, and treatment continued until toxicity or progression of 

Reference ID: 3504090



Clinical Review 
B. W. Miller & D. Przepiorka 
NDA 205858 
Zydelig (idelalisib) 
 

33 

disease.  Doses could be increased up to 150 mg BID if disease worsened. On study 
assessments included grade 3-5 adverse events, SAEs and concomitant medications 
every 2-3 months.   Response was evaluated according to the standard of care and at 
least every 12 months.    There were 171 subjects enrolled, and the study is on-going. 
 
5.3.3 Healthy Volunteer Studies 
 
5.3.3.1 Protocol 101-01 - A Phase 1, Randomized, Double-Blind, Placebo-Controlled, 
Sequential Dose Escalation Study to Investigate the Safety, Pharmacokinetics, and 
Pharmacodynamics of CAL-101 in Healthy Male Subjects 
 
Protocol 101-01 was a randomized, placebo-controlled, dose-escalation study in healthy 
adult male volunteers.  Subjects were randomized 6:2 to receive idelalisib or placebo in 
eight dose cohorts. Dose-schedules tested included single doses of 17 – 400 mg and 7-
day courses of 50-200 mg BID.  The primary objectives were to determine safety and 
PK of each dose-schedule.  Frequent ECGs were performed with the first dose in each 
cohort. Subjects were assessed daily through 4 days after the last dose, and laboratory 
testing was performed at last every other day. The protocol was amended to allow 
rechallenge in subject who develop treatment-emergent rash. All 8 dose-cohorts 
completed enrollment (total 64 subjects).   
 
5.3.3.2 Protocol 101-04 - A Phase 1, Randomized, Double-Blind, Placebo-Controlled, 
Two-Period Crossover Study to Investigate the Safety of CAL-101 in Allergic Rhinitis 
Subjects and Effects on the Response to Environmental Chamber Allergen Challenge 
 
Protocol 101-04 was a randomized, placebo-controlled, cross-over study in adults with 
sensitivity to grass pollen by skin prick testing.  Subjects were randomized 1:1 to 
receive idelalisib 100 mg BID x 7 days or placebo in the first of two treatment phases, 
and crossed over to the alternate treatment in the second phase. The primary objectives 
were to determine safety and effect on total nasal symptom scores after environmental 
challenge. Subjects were assessed on days 1 and 7 of each treatment period and 7 
days after the last dose. Of the 41 subjects randomized, 39 completed both phases.  
 
5.3.3.3 Protocol 101-05 - A Phase 1, Three-Period Crossover Study to Investigate the 
Effects of Food and Ketoconazole on Pharmacokinetics of CAL-101 and Evaluate 
Absorption, Metabolism and Excretion of a Microdose of 14C-labeled CAL-101 in 
Healthy Male Subjects 
 
Protocol 101-05 was a three-period cross-over study in adult males.  The primary 
objectives were to evaluate the pharmacokinetics of CAL-101 administered in a) a 
fasting state, b) a fed state, or c) when preceded by a 4-day administration of 
ketoconazole. Idelalisib 400 mg was given once in each of the three periods. A subset 
of subjects also received a microdose of 14C-labeled CAL-101. Subjects were assessed 
daily through day 5 of the first 2 treatment periods and through day 6 of the last 
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treatment period.  Laboratory testing was performed prior to each treatment period and 
at the end of study. Of the 12 subjects enrolled, 11 completed all three phases.  
 
5.3.3.4 Protocol 101-06 - A Phase 1 Study to Compare the Pharmacokinetics of CAL-
101  to Tablets in Healthy Male Subjects 
 
Protocol 101-06 was a randomized, open-label, three-period cross-over study in adult 
males.  The primary objective was to compare the pharmacokinetics of three different 
formulations of CAL-101. The order of administration was randomized for each subject.  
Idelalisib 100 mg was given during each treatment period. Subjects were assessed 
daily, and laboratory testing was performed prior to study and at the end of study. 
Fifteen subjects were enrolled and completed all three phases.  
 
5.3.3.5 Protocol 313-0111 - A Phase 1 Study to Evaluate the Pharmacokinetics, 
Metabolism, and Excretion of GS-1101 
 
Protocol 313-0111 was an open-label, single-dose study in adult males.  Subjects 
received idelalisib 150 mg of which 0.5% was radiolabelled. The primary objective was 
to determine the mass balance of idelalisib following administration of a single oral 
dose.  Subjects were assessed pretreatment and on days 1-7, 12, 16 and 22.  
Laboratory testing was performed pretreatment and on days 2, 4, 8, 12, 16 and 22. 
Eight subjects were enrolled and completed the study. 
 
5.3.3.6 Protocol 313-0112 - A Phase 1 Open-Label Study to Evaluate the   
Pharmacokinetics of Idelalisib (GS-1101) in Subjects with Impaired Hepatic Function 
 
Protocol 313-0112 was an open-label, single-dose, parallel-group study.  Eligible 
subjects included healthy adults and those with chronic, stable hepatic impairment. 
Those with malignancies were excluded. The subjects were to be entered into one of 
four cohorts (mild, moderate or severe hepatic impairment, or healthy control). The 
primary objective was to evaluate the PK of idelalisib and its metabolite GS-563117 in 
subjects with impaired hepatic function relative to matched healthy controls.  Treatment 
consisted of idelalisib 150 mg once.  Subjects were assessed pretreatment, daily 
through day 6, and on day 22.  Laboratory testing was performed pretreatment and on 
days 6 and 22.  ECGs were performed frequently around dosing and in follow-up. The 
safety and PK results from the moderate and severe hepatic impairment cohorts (CPT 
classes B and C) supported not studying subjects with mild impairment, so only three of 
the four cohorts were enrolled.  All 32 enrolled subjects completed the study.  
 
5.3.3.7 Protocol 313-0117 - A Phase 1, Partially-Blinded, Randomized, Placebo- and 
Positive-Controlled Study to Evaluate the Effect of Idelalisib (GS-1101) on the QT/QTc 
Interval in Healthy Subjects 
 
Protocol 313-0117 was a randomized, controlled, four-period, cross-over study in 
adults.  The primary objective was to evaluate the effects of idelalisib and the metabolite 
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GS-563117 on QTcF. Subjects were randomized 1:1 to 1 of 2 Williams squares, and 
then to 1 of 4 possible treatment sequence. The four planned treatments included 
placebo, idelalisib 150 mg, idelalisib 400 mg, and a positive control (moxifloxacin), and 
treatments were given 10 days apart.  Subjects were assessed daily through day 31 
and within 7 days after completion of study.  ECGs were collected frequently, and there 
was 24-hour Holter monitoring on the day of each dose.  Laboratory testing was 
performed prior to each dose and at the end of study. Of the 48 subjects randomized, 
46 completed all four treatment phases. 
 
5.3.3.8 Protocol 313-0118 - A Phase 1 Open-Label Study to Evaluate the 
Pharmacokinetics of GS-1101 in Subjects with Impaired Renal Function 
 
Protocol 313-0118 was an open-label, single-dose, parallel-group study.  Eligible 
subjects included healthy adults and those with chronic, stable renal impairment. Those 
with active malignancy were excluded. The subjects were to be entered into one of four 
cohorts (mild, moderate or severe renal impairment, or healthy control). The primary 
objective was to evaluate the PK of idelalisib and its metabolite GS-563117 in subjects 
with impaired renal function relative to matched healthy controls.  Treatment consisted 
of idelalisib 150 mg once.  Subjects were assessed pretreatment, daily through day 6, 
and on day 15.  Laboratory testing was performed pretreatment and on days 6 and 15.  
ECGs were performed frequently around dosing and in follow-up. The safety and PK 
results from the severe renal impairment cohort (CLCr <30 mL/min) supported not 
studying subjects with mild or moderate impairment, so only two of the four cohorts 
were enrolled.  All 12 enrolled subjects completed the study.  
 
5.3.3.9 Protocol 313-0126 - A Phase 1, Single-Dose Study to Investigate the 
Pharmacokinetics, Safety, and Tolerability of Idelalisib (GS-1101) in Healthy Japanese 
and Caucasian Subjects 
 
Protocol 313-0126 was an open-label, single-dose, parallel group study. Eligible 
subjects included healthy adults of Japanese or Caucasian descent.  The primary 
objectives were to evaluate the PK, safety and tolerability of idelalisib. The study drug 
idelalisib 150 mg was administered once. Subjects were assessed pretreatment and on 
days 1-3 and 8.  Laboratory testing was performed pretreatment and on days 2, 3 and 
8. Twenty subjects were enrolled and completed the study. 
 
5.3.3.10 Protocol 313-0130 - A Phase 1 Study to Evaluate the Effect of Idelalisib on 
Probe Substrates of Cytochrome P450 3A (CYP3A) Enzymes or Drug Transporters P-
glycoprotein (Pgp), Organic Anion Transporting Polypeptide (OATP) 1B1 and 1B3, and 
the Effect of Rifampin on Idelalisib Pharmacokinetics 
 
Protocol 313-0139 was a multiple-dose study in adults.  Eligible subjects were entered 
alternately into one of two cohorts.  In the first cohort, subjects received idelalisib 150 
mg BID on days 5-14; single doses of digoxin were given on days 1 and 14, and single 
doses of midazolam were given on days 3 and 12. In the second cohort, subjects 
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received  idelalisib 150 mg BID on days 3-9 and as a single dose on day 18; single 
doses of rosuvastatin were given on days 1 and 9, and rifampin was given once daily on 
days 11-18. The primary objectives were to evaluate the effect of idelalisib on CYP3A 
(midazolam) and the drug transporters Pgp (digoxin), OATP1B1, and OATP1B3 
(rosuvastatin), and to evaluate the effect of rifampin on the PK of idelalisib.  Subjects 
were assessed daily through the end of the treatment period and 7 days after the last 
dose.  Of the 24 subjects enrolled, 22 completed the study.  
 
5.3.3.11 Protocol 339-0101 - A Phase 1 Open-Label, Multiple Dose-Escalation Study 
Evaluating the Safety, Tolerability, Pharmacokinetics, and Pharmacodynamic of GS-
9973 and GS-1101 Each Administered Alone or in Combination 
 
Protocol 339-0101 was a multiple-dose, dose-escalation three-period cross-over study 
in adult females.  The primary objectives were to evaluate the PK, safety and tolerability 
of multiple doses of GS-9973 and idelalisib. Treatment consisted of GS-9973 days 1-4, 
idelalisib days 15-18, and both drugs on days 29-32. Idelalisib 100 mg BID was used in 
the first two cohorts and 150 mg BID in the third cohort. Subjects were assessed daily 
during the treatment period and on days 35 and 43. Laboratory testing was performed 
pretreatment and on days 2-4, 7 and 35. Of the 24 subjects enrolled, 22 completed the 
study. 

6 Review of Efficacy 
Efficacy Summary 
The efficacy of Zydelig was evaluated in 123 patients with previously treated indolent 
non-Hodgkin lymphomas in the single arm Phase 2 Trial 101-09.  All patients were 
started on continuous oral dosing of 150mg twice daily.  The primary endpoint was 
overall response rate (ORR) as determined by an independent review committee (IRC).  
A key secondary endpoint was duration of response (DOR). 
 
For all patients on trial, the ORR was 55% (95% CI: 46, 64) with a median DOR of 12.5 
months.  By lymphoma type, a summary of key efficacy results follow: 

• In patients with follicular lymphoma, the ORR was 54% (39 of 72 patients).  The 
median DOR was not evaluable.  Median follow-up was 8.1 months.   

• In patients with small lymphocytic lymphoma, the ORR was 58% (15 of 26 
patients) with a median DOR of 11.9 months. 

 
There were inadequate numbers of patients with marginal zone lymphoma (15 patients) 
and lymphoplasmacytic lymphoma (10 patients)  

  
 
For the FL and SLL populations, limitations of the efficacy data include a relatively short 
exposure to idelalisib and a short duration of response. 

• Only 33 patients (24 FL, 9 SLL) remained on idelalisib longer than six months. 
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• Only 10 patients (5 FL, 5 SLL) were treated for more than 12 months.   
• 9 patients (6 FL, 3 SLL) had duration of response of less than two months which 

represented 17% of the patients with responses.    
• 89% of patients with response had a DOR shorter than 12 months.   
• 54% of patients with responses had a DOR shorter than 6 months. 

 
Confirmation of efficacy is needed and would be better described by an analysis of the 
results of the ongoing randomized controlled trials in indolent lymphomas.   

6.1 Indication 

The applicant’s proposed indication is for the treatment of patients with refractory 
indolent B-cell non-Hodgkin lymphoma.   
 
6.1.1 Methods 
 
The efficacy review for idelalisib included the review of the following items submitted by 
the applicant: 

• Clinical study report for Trial 101-09 
• Protocol and statistical analysis plan for Trial 101-09 
• Raw and derived datasets for Trial 101-09 
• Case report forms for Trial 101-09 
• Patient narratives for Trial 101-09 
• Responses to information requests 
• Proposed labeling for Zydelig 

 
The data cutoff date for the efficacy analysis was 25 June 2013. 
 
6.1.2 Demographics 
 
Trial 101-09 enrolled 125 patients from 40 sites in 6 countries: France, Germany, Italy, 
Poland, the United Kingdom, and the United States. Patients from the U.S. accounted 
for 66% of the total enrollment, with the remainder distributed over the 5 European 
countries. As mentioned in Section 3.2, two patients did not meet eligibility criteria, so 
123 patients were included in the primary efficacy analysis. 
 
Patients with relapsed follicular lymphoma represented 59% of the subjects enrolled 
and 21% of patients had relapsed small lymphocytic lymphoma. Caucasian patients 
represented 89% of the total enrollment.  Detailed demographic features are presented 
in Table 12. 
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Analysis of the full monotherapy safety population showed: 
 

• Sixty-one deaths were reported.  The root causes of death were progressive 
disease for 36 (59%) subjects, infection for 17 (28%) subjects, and other adverse 
event for 8 (13%) subjects.  

 
• Seven deaths were considered at least possibly related to idelalisib.  The fatal 

events included infection with neutropenia, sudden death, respiratory failure, 
tumor lysis syndrome, and enteropathy. 

 
• Increases in transaminases, neutropenia and nausea appeared to be dose-

related with the highest incidences in subjects treated with idelalisib 350 mg BID.  
 
• There were three cases with transaminase and bilirubin elevations consistent 

with Hy’s law, but concomitant use of other hepatotoxic drugs confounded the 
analysis.  

 
Significant findings from analysis of the INHL 150 mg BID subgroup included: 

 
• An SAE was reported for 74 (51%) subjects.  The most common SAEs were 

pneumonia (16%), diarrhea (11%), and pyrexia (10%).  The SAEs were 
considered related for 44 (30%) subjects.   

 
• Adverse events of special interest considered related to use of idelalisib by 

history, rechallenge and/or biopsy included transaminase elevation, 
diarrhea/colitis, rash, and pneumonitis.  The actual rate of drug-induced 
pneumonitis was difficult is discern due to the high background rates of infections 
in this population.  

 
• An AE resulted in drug interruption or permanent withdrawal for 80 (55%) 

subjects. 
 
• A TEAE was reported for 99% of the subjects. The TEAEs reported most 

frequently (>20%) were diarrhea (47%), fatigue (34%), cough (30%), nausea 
(29%), pyrexia (29%), neutropenia (27%), elevated transaminases (26%), 
pneumonia (25%),  rash (23%), and abdominal pain (23%).   

 
• The incidence of TEAEs was not affected by gender, age or race.  There was 

also no consistent difference by the type of lymphoma.  There was a trend for an 
increase in diarrhea, nausea, neutropenia, anemia and asthenia in subjects <55 
kg in weight. There was also a trend for an increase in diarrhea when idelalisib 
was used concurrently with a proton pump inhibitor, although pharmacokinetics 
studies demonstrated this did not result from a drug-drug interaction.  

 

Reference ID: 3504090



Clinical Review 
B. W. Miller & D. Przepiorka 
NDA 205858 
Zydelig (idelalisib) 
 

49 

• A grade >3 TEAE was reported for 64%.  The grade >3 TEAEs reported most 
frequently (>10%) were neutropenia (21%), elevated transaminases (17%), 
pneumonia (16%) and diarrhea (14%).   

 
• The most common grade >3 laboratory abnormalities were neutropenia (27%), 

ALT increased (18%), AST increased (12%) and thrombocytopenia (9%).   
Hypogammaglobulinemia occurred in a small percentage of subjects in whom it 
was not pre-existing due to the underlying disease or prior treatment.  

 
The safety profile was similar in the volunteer studies, confirming that the toxicities seen 
were related to idelalisib. 
 
Overall, the safety profile of idelalisib 150 mg BID was marked by substantial toxicity.  
Although much of the toxicity was self-limited when the drug was discontinued, safe use 
of idelalisib will require detailed labeling with adequate warnings, instructions for 
monitoring, and instructions for dose modifications. Given that follow-up for the majority 
of the study subjects was relatively short, the data were not sufficient to confirm safety 
of long-term use. Additional characterization of idelalisib-related pneumonitis is needed.  
 
7.1 Methods 
 
7.1.1 Studies/Clinical Trials Used to Evaluate Safety 
 
The clinical review of safety for this NDA was based on the safety data from the sixteen 
studies listed in Table 6 in Section 5.1.   
 
7.1.2 Categorization of Adverse Events 
 
Treatment-emergent adverse events (TEAE) excluded events that started and ended 
before start of study drug.  Adverse events were reported down to the verbatim term.  
The adverse event terms were coded using MedDRA version 15.1.  Where indicated in 
the tables or text, some adverse events are presented as grouped terms as defined in 
Appendix 9.2.     
 
7.1.3 Pooling of Data 
 
The analyses were conducted using the integrated datasets provided by the applicant 
rather than the datasets from the individual studies. Data for subjects in Protocols 101-
02, 101-09, 101-10, 101-11 and 101-99 were used to develop the safety profile in 
patients with hematological malignancies. The term “INHL 150 mg BID subgroup” used 
in the text refers to subjects with FL, SLL, LPL or MZL treated with idelalisib 150 mg BID 
continuously in 28-day cycles.  
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showed necrosis of centrilobular hepatocytes with occasional mononuclear aggregates. 
The applicant concluded there was hepatocellular damage due to idelalisib with 
secondary inflammation.  Assessment of hepatic toxicities was included in routine 
adverse event monitoring in the clinical trials.  An analysis of genetic risk for idelalisib-
related liver injury was also conducted as a substudy of Protocol 101-02, and the results 
are discussed in Section 7.4.5. 
 
In an in vitro phototoxicity study using the 3T3 cell line (Study 9152-100254), the 
applicant reported that results were inconclusive regarding the effect of idelalisib, since 
the drug was toxic even in the absence of UVA exposure, but GS-563117, the primary 
metabolite, induced photosensitivity.  Assessment of cutaneous toxicities was included 
in routine adverse event monitoring in the clinical trials. 
 
In vitro study DR-4001 showed that idelalisib inhibited anti-IgM-mediated B cell 
proliferation (EC50 6 nM), fMLP-mediated neutrophil degranulation (EC50 119 nM), and 
anti-CD3-induced T cell proliferation (EC50 973 nM) in a dose-dependent manner.  
Inhibition of the B cell proliferative response and of neutrophil degranulation occurred at 
concentrations within the range sustained in the subjects treated with idelalisib 150 mg 
BID.   
 
In vitro study DR-4024 showed that idelalisib inhibited BFU-E, CFU-GM and CFU-MK is 
a dose-dependent manner. The range of concentrations of idelalisib tested in this study 
included clinically-relevant levels. 
 
Section 7.2.6 describes the additional analyses performed to assess for the clinical 
relevance of inhibition of the B cell proliferative response, neutrophil degranulation and 
hematopoietic colony growth that was observed in these in vitro studies.   
 
7.2.4 Routine Clinical Testing 
 
The schedule of safety evaluations for each protocol was described in Section 5.3. The 
frequency of monitoring was considered adequate within the context of the study.  
Adequacy of the duration of follow-up is discussed in Section 7.2.2 above.   
 
7.2.5 Metabolic, Clearance, and Interaction Workup 
 
Results of the studies of human pharmacokinetics and pharmacodynamics relevant to 
safety were summarized in Section 4.3.  Issues raised included dosing in patients with 
organ dysfunction and potential drug-drug interaction involving CYP3A and CYP2C19.    
Since the eligibility criteria in the protocols for treatment of malignancy excluded 
individuals with organ dysfunction, no assessment of the impact of baseline organ 
dysfunction on safety in the subjects with malignancy was possible.  Subgroup analyses 
based on concomitant medications are summarized in Section 7.5.5. 
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treated with high-dose corticosteroids starting day 383, but he continued to require 
respiratory support.  Following development of pneumomediastinum and a 
pneumothorax, the subject expired on day 398. 
 

• Case 4: Subject 149-09104 was a 75 year old woman treated with idelalisib 150 mg 
BID for FL. On day 253 the subject was admitted to hospital with fever, dry cough 
and shortness of breath that worsened despite use of oseltamivir and azithromycin. 
Imaging showed bilateral infiltrates with peripheral air bronchograms and no 
masses. Idelalisib was discontinued. A thrombus was found in the right basilica, 
subclavian and axillary veins. Evaluation found no infectious etiology. The 
respiratory insufficiency failed to improve on medical therapy, and she expired day 
277. 
 

• Case 5: Subject 2514-103806 was 65 year old man treated with idelalisib 100 mg 
BID for CLL.  The subject was admitted to hospital day 2 of therapy with fever and 
neutropenia.  He was found to have a pneumonia, acute renal failure, elevated uric 
acid and elevated phosphate.  A diagnosis of tumor lysis syndrome was made. He 
was intubated for respiratory failure and started on broad spectrum antibiotics. 
Evaluation, including bronchoscopy, revealed no infectious etiology. Idelalisib was 
discontinued on day 5. On the following day, he developed hypotension, asymmetric 
pupils, and worsening hypoxemia.  Head CT showed no hemorrhage. The subject 
expired acutely. The sponsor agreed with the investigator’s assessment that the 
febrile neutropenia and pneumonia were possibly related to idelalisib. 
 

• Case 6: Subject 502-09154 was a 66 year old man treated with idelalisib 150 mg 
BID for FL.  His treatment was complicated by a “massive stroke” on day 126. Grade 
1 diarrhea had started on day 102, and this worsened to grade 4. Evaluation of the 
diarrhea was negative for any infectious etiology, and it did not abate with any 
symptomatic therapies. He developed an ileus. On day 133, CT scan showed acute 
splenic infarct and abdominal adenopathy. There was no colonic mucosal 
thickening. An ischemic bowel event was suspected.  His condition deteriorated, and 
the patient expired on day 135.  Idelalisib had been continued until expiration.  The 
applicant concluded that the subject expired from progressive disease. FDA found 
no documentation of progressive disease. 

 
• Case 7: Subject 2539-111802 was a 74 year old man treated with idelalisib 75 mg 

BID for SLL.  The dose was reduced to 50 mg BID after 18 months of therapy and 
subsequently re-escalated to 75 mg BID after an additional 8 months.  After 
approximately 26 months of therapy, the subject was admitted with acute renal 
failure (creatinine 3.5 mg/dL), hyperkalemia and partial small bowel obstruction. 
Urinalysis showed >100 RBC and 5-10 WBC per high power field with hyaline casts. 
Renal ultrasound showed bilateral cortical thinning and no hydronephrosis. He was 
treated with broad spectrum antibiotics and medical interventions, but the creatinine 
increased to 4.4 mg/dL and lactic acid to 4.1 mmol/L. It was stated that he “probably 
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Case 1: Subject 2514-103601 was a 62 year old woman treated with idelalisib 350 mg 
BID for MZL.  The subject underwent endoscopic retrograde cholangiopancreatography 
1 and 3 months prior to study in order to remove stones and manage a stent. Grade 1 
transaminase elevation was first identified on study day 15.  Persistent grade 3 
neutropenia was noted on study day 28, and the subject was treated with pegfilgrastim. 
Tylenol was administered starting study day 37. Idelalisib was discontinued on study 
day 43 when the transaminases rose to grade 3. Other adverse events reported at that 
time included diarrhea, thrombocytopenia and rash.  The narrative also described mild 
nausea, low grade fever and malaise.  The neutrophil count had risen to 2.75 Gi/L at 
that time.  ALT peaked at 22.7x ULN, AST at 13.6x ULN, and total bilirubin at 2.6x ULN. 
Alkaline phosphatase remained within normal limits. Tests for viral hepatitis were 
negative. Ultrasound showed no biliary obstruction, but a 4 mm gallstone or sludge was 
present. On study day 65, an MRI showed hepatosplenomegaly, common bile duct 
stones, adenomyomatosis of the gallbladder fundus and progression of lymphoma.  The 
transaminases and total bilirubin normalized by study day 78.  The subject was not 
rechallenged and withdrew from the study.   
 
Case 2: Subject 5840-0003 was a 31 year old woman treated with idelalisib 150 mg BID 
for FL. On study day 12, idelalisib was held due to a grade 2 rash, and prednisone was 
administered. Hydrocodone and ibuprofen were given for pain. Elevated transaminases 
were first found on study day 18 (AST 3.5x ULN and ALT 1.6x ULN). Other adverse 
events reported included malaise, nausea and vomiting.  The rash resolved by study 
day 22, and idelalisib was restarted at 100 mg BID, but treatment lasted only one day, 
since the transaminases continued to rise. ALT peaked at 114.2x ULN, AST at 136.4x 
ULN, and total bilirubin at 2.8x ULN. Alkaline phosphatase remained within normal 
limits. The transaminases and total bilirubin nearly normalized by study day 47, and the 
subject was withdrawn from the study.  
 
Review Comment: Idelalisib caused hepatotoxicity. Although there were no fatal 
cases in the INHL 150 mg BID subgroup, and this reviewer agrees that the 
potential Hy’s law cases have confounding factors, the incidence of any elevation 
of transaminases is high (59%), and life-threatening or fatal cases may have been 
prevented by dose modification in response to close monitoring as part of the 
clinical trial procedures.  Labeling will need to include a warning regarding the 
specific monitoring procedures and dose modifications to ensure safe use of the 
drug. Patients should also be aware that monitoring is needed for safe use. Since 
the true incidence is not reflected by the adverse event reporting, labeling should 
use the incidence by laboratory results instead. 
 
Diarrhea - The applicant identified 62 (43%) subjects in the INHL 150 mg BID subgroup 
as having diarrhea, and 17 (12%) were grade >3 (M 2.7.4 Summary of Clinical Safety, 
Table 57); 6 subjects had colitis and 3 had diarrhea and colitis, but it was not clear in 
the report if these were overlapping with those identified as having diarrhea. The 
median time to onset of diarrhea was 3.1 months (range, 0-14.7 months). The median 
time to resolution was 0.6 months.  
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A fatality in a subject with idelalisib-related diarrhea is described in Section 7.3.1. The 
applicant identified in their global database 44 (7%) subjects with an SAE of diarrhea for 
which there was no etiology found other than idelalisib use and/or associated with 
recurrence on rechallenge.  The applicant reported that these subjects “generally 
presented…with a history of several weeks of watery diarrhea that responded poorly to 
antidiarrheals or to empiric treatment with antimicrobials” (M 2.7.4 Summary of Clinical 
Safety, Section 2.3.5.2.3). Time to onset of severe diarrhea was 7 months.  Use of 
idelalisib was interrupted in nearly all cases. Treatment of diarrhea included budesonide 
for about half of the subjects, and nine received systemic steroids. Median time to 
resolution was approximately one month. Thirteen subjects were rechallenged, and 9 
had recurrent diarrhea. About half were able to resume idelalisib at a reduced dose or 
with concurrent use of an enteric steroid.       
 
In the INHL 150 BID subgroup, FDA found that 45% of the subjects had diarrhea using 
the grouped term, and the diarrhea was grade >3 for 14%. The diarrhea was 
categorized as related for 48 (33%) of the subjects. Median time to onset of any 
diarrhea was 96 days (range, 1-448 days), and the median time to onset of grade >3 
diarrhea was 183 days (range, 26-400 days). The median duration of any diarrhea was 
16 days (range, 1-337 days), and the median duration of grade >3 diarrhea was 20 days 
(range 2-250 days) where an end date was provided in the dataset. The action taken 
with the drug when the diarrhea occurred was withdrawal for 5 subjects, interruption for 
13 subjects and reduction in dose for 7 subjects.  In addition, 8 subjects were treated 
with enteric steroids, 4 subjects with octreotide, and 3 subjects with systemic steroids.  
 
The applicant also submitted lower GI biopsy reports for eleven subjects with diarrhea 
from the full safety population.  Two biopsies showed no abnormalities.  The most 
frequent findings in the other nine biopsies were cryptitis, crypt abscesses, crypt loss 
and apoptotic cells with or without crypt distortion. Eosinophils in the infiltrate were 
identified in only one report. There were also three biopsies from the duodenum; one 
was normal and the other two described active inflammatory changes that were the 
same as in the lower GI biopsies performed concurrently.  
 
Review Comment: Idelalisib caused diarrhea, including life-threatening and fatal 
cases. Labeling will need to include a warning regarding the dose modifications 
to ensure safe use of the drug. Patients should also be aware that use of 
idelalisib should be discontinued in the event of severe diarrhea. There is 
insufficient information to conclude that idelalisib can be used safely with enteric 
steroids as a means of controlling diarrhea. 
 
Rash – The applicant reported an incidence on rash by grouped term of 18% at any 
grade in Protocol 101-09 (subjects with INHL on idelalisib 150 mg BID); grade 3 rash 
occurred in 3%, and none had a grade 4 rash (M 2.7.4 Summary of Clinical Safety, 
Section 2.3.5.3.1). They described a typical grade 3 rash as a “maculopapular rash on 
the trunk and extremities that was occasionally associated with fever and/or pruritus and 
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that responded to treatment with diphenhydramine and/or topical or oral steroids” 
(M 2.7.4 Summary of Clinical Safety, Section 2.3.5.3).  Four subjects with rash were 
rechallenged after resolution, and only one had recurrence of the rash.  
 
In the INHL 150 BID subgroup, FDA found that 23% of the subjects had a rash using 
the grouped term, and the rash was grade 3 for 4%. The rash was categorized as 
related for 21 (14%) of the subjects. Median time to onset of rash was 66 days (range, 
11-346 days).  The action taken with the drug when the rash occurred was withdrawal 
for 1 subject, interruption for 3 subjects and reduction in dose for 2 subjects. In addition, 
11 (8%) subjects received systemic steroids for treatment of rash. 
 
The applicant also submitted skin biopsy reports for four subjects with rash from the full 
safety population.  One biopsy showed no abnormalities.  Three biopsies showed a 
perivascular and interstitial dermal infiltrate of lymphocytes and eosinophils with or 
without epidermal spongiosis. 
 
Review Comment: Idelalisib caused rash. which could be severe. Labeling will 
need to include dose modifications to ensure safe use of the drug. Patients 
should also be aware that use of idelalisib should be discontinued in the event of 
severe rash. 
 
Infection – The applicant identified 33 (23%) subjects in the INHL 150 mg BID 
subgroup as having a grade >3 infection (M 2.7.4 Summary of Clinical Safety, Table 
63). They reported that the incidence of infection decreased over time, but the analysis 
provided showed essentially no change in the incidence of grade >3 infection over time 
(M 2.7.4 Summary of Clinical Safety, Figure 6). 
 
FDA found that 58% of the subjects in the INHL 150 mg BID subgroup developed an 
infection, and confirmed that 23% had a grade >3 infection. The most common infection 
was pneumonia. There were six fatal infections (3 pneumonia and 3 sepsis). Fourteen 
(10%) of the subjects had an opportunistic infection, including aspergillosis, candidiasis, 
cytomegalovirus disease, Herpes zoster, Pneumocystis pneumonia, and toxoplasmosis.  
 
Review Comment: The occurrence of opportunistic infections is relatively low 
and may reflect prior use of cytotoxic drugs in this heavily pretreated patient 
population. The occurrence of life-threatening and fatal infections related to 
neutropenia remains a concern.    
 
Pneumonia – The applicant identified 11 (8%) subjects in the INHL 150 mg BID 
subgroup as having a grade >3 pneumonia (M 2.7.4 Summary of Clinical Safety, Table 
63). They reported that the incidence of pneumonia did not change over time.  The 
applicant also assessed pneumonitis as an SAE.  They identified 7 SAEs of 
pneumonitis on idelalisib monotherapy (M 2.7.4 Summary of Clinical Safety, Section 
2.3.5.5). In 5 of these cases, there was no infectious etiology found.  Time to onset 
ranged from 3 weeks to 1 year on idelalisib. The pneumonitis resolved after treatment 
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with steroids.  Three subjects were rechallenged with idelalisib without recurrence of the 
pneumonitis.  The applicant also calculated that the incidence rate of pneumonia overall 
was 0.16 per person-year (grade 3 pneumonia incidence rate 0.08 per person-year).  
 
FDA identified 36 (25%) subjects in the INHL 150 mg BID subgroup with the grouped 
term “Pneumonia” according to Table 33. With regard to specific preferred terms, there 
were 16 Pneumonia, 4 Pneumonitis, 3 Interstitial Lung Disease, 3 Pneumonia 
Aspiration, 3 Respiratory Tract Infection, 2 Bronchopneumonia, 2 Lower Respiratory 
Tract Infection, 2 Lung Infection, 2 Lung Infiltration, and one each for Lung Infection 
Pseudomonal, Pneumocystis Jiroveci Pneumonia, Pneumonia Cytomegaloviral, 
Pneumonia Necrotising, Pneumonia Staphylococcal, Pneumonia Streptococcal, 
Respiratory Syncytial Virus Infection. There were 8 (5%) subjects who did not have a 
Preferred Term listed as infection. For these 8 subjects, median time to onset of the 
event was 151 days (range, 93-378).  Six were considered related to idelalisib.  Five 
had treatment with corticosteroids.  Four had idelalisib withdrawn, while treatment was 
unchanged or interrupted only temporarily for the other four without recurrence after 
resolution. One fatal case is described in Section 7.3.1 above.    
 
The applicant also submitted lung biopsy reports for five subjects from the full safety 
population with pneumonitis and no infectious etiology.   Organizing pneumonia was 
seen in all five cases.  In addition, one reported acute inflammation, one had a 
mononuclear infiltrate with scattered eosinophils and poorly formed granulomata, and 
one had a mixed interstitial infiltrate with eosinophils and reactive pneumocytes. 
 
Review Comment: The available evidence suggests that idelalisib may be a direct 
cause of lung toxicity, including life-threatening and fatal cases.  The incidence is 
unclear, as the diagnostic criteria have not been established. Although five 
subjects with pneumonitis presumed to be drug-induced were treated with 
steroids, the optimal approach to therapy has not been established. Labeling will 
need to include a warning regarding the dose modifications to ensure safe use of 
the drug. Patients should also be aware that use of idelalisib should be 
discontinued in the event of symptoms of pneumonia. Additional studies are 
warranted to better characterize the incidence, diagnosis and treatment of 
idelalisib-related pneumonitis. 
 
Hypogammaglobulinemia – There were 135 subjects in the INHL 150 mg BID 
subgroup with IgG levels measured after start of therapy. Of these, 59 (44%) had an 
IgG level below 4 g/L, but the low IgG level was not pre-existing for only 19 (14%) 
subjects. Replacement therapy with intravenous immunoglobulin was listed as a 
concomitant medication for only 8 subjects. Five (3%) subjects were identified by FDA 
as having an adverse event under the term “hypogammaglobulinaemia.”    
 
With regard to B cell subset number, the applicant noted in the Clinical Study Report for 
Protocol 101-09 (Section 11.7.2) that there was no change over time in the number of B 
cells by flow cytometry in the study subjects treated with idelalisib. Since no integrated 
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dataset was submitted to the NDA, FDA could not determine the incidence of 
abnormalities in B cell number in the INHL 150 mg BID subgroup.  
 
The applicant did provide an analysis of the correlation of low IgG with pneumonia in the 
safety population.  The incidence of pneumonia did not differ by whether the worst 
postbaseline IgG level was normal vs abnormal (11% vs 14%, M1.11.3 Efficacy 
Information Amendment dated 2/17/2014, Table 9).  They also used a Cox proportional 
hazards model of time to first pneumonia with IgG level as a time-dependent variable to 
test for an association between pneumonia and degree of severity of 
hypogammaglobulinemia. There was a numerical trend for increasing risk of pneumonia 
with decreasing IgG level (HR 1.06, 95% CI 0.49-2.26 for IgG 2 to <4 g/L; HR 1.99, 95% 
CI 0.78-5.11 for IgG <2 g/L), but the results were not statistically significant (M1.11.3 
Efficacy Information Amendment dated 2/17/2014, Table 11).     
 
Review Comment: The available evidence suggests that idelalisib may cause 
hypogammaglobulinemia in a small proportion of subjects.  However, the 
subjects in the majority of subjects in these studies were treated for a relatively 
short period of time, and the incidence of hypogammaglobulinemia may be 
higher with prolonged therapy. Additional studies are warranted to better 
characterize the risk of hypogammaglobulinemia during prolonged treatment with 
idelalisib. 
 
Hypersensitivity – Five subjects had a hypersensitivity AESI (2 anaphylactic reactions, 
1 contrast media allergy, 1 drug hypersensitivity, and 1 hypersensitivity), and all were 
considered related to concomitant medications. Idelalisib was interrupted temporarily for 
one subject with an anaphylactic reaction to ampicillin, and the remainder continued 
idelalisib without change in dose.  
 
Review Comment: There are no confirmed cases of hypersensitivity to idelalisib.  
 
7.4 Supportive Safety Results 
 
7.4.1 Common Adverse Events 
 
A TEAE was reported by 99% of the subjects with malignancy treated with idelalisib on 
Protocols 101-02, 101-09, 101-10, 101-11 and the Extension Study.  The numbers of 
subjects with adverse events by SOC are shown in Table 37 in decreasing order of 
incidence in the INHL 150 mg BID subgroup.   
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The applicant observed “clinically favorable changes” in hematological parameters with 
continuous administration of idelalisib in the INHL 150 mg BID subgroup ((M 2.7.4 
Summary of Clinical Safety, Section 3.1.1 and Figures 11B, 15B and 19B). Graphical 
depictions are shown in Figure 2.  
 
Figure 2  Changes in Hematological Parameters for INHL Subjects by Dose Group 
 
A. Change in Neutrophils (From M 2.7.4 Summary of Clinical Safety, Figure 11B) 

 
 
B. Change in Platelets (From M 2.7.4 Summary of Clinical Safety, Figure 15B) 
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results were available at a median of 113 days (range 1-560 days) after start of therapy, 
58% of which were performed between study days 100 and 148.  None of the 97 
subjects was reported to have a clinically significant ECG abnormality after start of 
treatment. The median (range) absolute change from baseline was 0 (-86 to +200) 
msec for the PR interval, 0 (-44 to +40) msec for the QRS interval, -1 (-45 to +92) msec 
for QTcB and 0 (-44 to +67) msec for QTcF. In the outlier analysis, no subject had a 
QTcF >500 msec, 1 subject had a new QTcF>480 msec, and 2 subjects had an 
increase in QTcF >60 msec from baseline. 
 
A thorough QT study was performed in healthy subjects. The results are described in 
Section 4.4. The IRT reviewer concluded that idelalisib had no meaningful effects on 
QT, PR or QRS intervals. 
 
Review comment: There were no consistent effects of idelalisib on ECGs in the 
study population.  This result is consistent with the thorough QT study.  
 
7.4.5 Special Safety Studies 
  
The applicant conducted a genome-wide association study to determine if there were 
common genetic variants or rare functional genetic variants that correlated with drug-
induced liver toxicity. Samples for genetic testing were available from the 191 subjects 
in Protocol 101-02. Subjects were classified as having or not having drug-induced liver 
injury by an independent panel of hepatologists on the basis of review of “subject 
records.”  Subjects were excluded if they were lost to follow-up during within 8 weeks 
from initiation of therapy, were not of European ancestry, or had samples that could not 
be genotyped or sequenced. The analysis included 144 subjects with successful 
genotyping and 138 subjects with successful exome sequencing. The applicant reported 
that after correction for multiple testing, there was no significant association between 
any specific genetic variant and drug-induced liver injury, or between any rare functional 
variant and drug-induced liver injury.  
 
Review comment: The report does not identify which subjects were dropped from 
the initial population, so whether the selected subgroup is representative of the 
whole population is not clear. Further, the analysis did not appear to take dose 
into account. This reviewer concludes that the results of the analysis may not be 
interpretable due to these deficiencies. 
 
7.4.6 Immunogenicity 
 
There were no studies of anti-drug antibodies performed. 
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7.6.3 Pediatrics and Assessment of Effects on Growth 
  
There were no children enrolled in any of the studies submitted in this application. 
 
7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 
 
There is no experience with accidental overdose of idelalisib.  The highest dose used in 
the clinical trial population was 350 mg BID.   
 
7.7 Additional Submissions / Safety Issues 
 
7.7.1 Literature Review 
 
No additional safety information was found on PubMed searches for ”idelalisib AND 
adverse event,” “idelalisib AND toxicity,” or “idelalisib AND safety.”  
 
7.7.2 Safety in Healthy Volunteer Studies 
 
There were 300 individuals without malignancy in the 11 volunteer studies. The median 
age was 34 years (range, 18-68 years). There were 219 (73%) males and 81 (27%) 
females. In the group, 224 (75%) were white, 45 (15%) black, 19 (6%) Asian, and 12 
(4%) other race. Six (2%) had renal impairment, 20 (7%) had hepatic impairment, and 
274 (91%) had no organ impairment. Eighteen (6%) received only placebo, 120 (40%) 
received a single dose of idelalisib, 114 (38%) received multiple doses of idelalisib, and 
48 (16%) were in studies of idelalisib in combination with other drugs.  Single or multiple 
doses of idelalisib at 17 mg - 400 mg were administered, the dose schedules for each 
protocol were described in Section 5.3.3.  The applicant provided no integrated 
summary of the safety information from the volunteer studies. 
 
There were no deaths reported in the volunteer studies.  There were two subjects with 
SAEs in Protocol GS-US-313-0130. Both experienced grade 3 fever and grade 3 drug-
induced liver injury.  Brief summaries of the subjects with SAEs are provided: 
 

• Subject 2687-1001 was admitted study day 15, one day after completion of a 10-
day course of idelalisib 150 mg BID and a single dose of digoxin 0.5 mg, with 
pyrexia, elevated transaminases, vomiting, malaise, anorexia and rash.  The 
symptoms improved clinically, and the subject was discharged study day 19.  
ALT peaked at 9.0x ULN, AST at 6.7x ULN, and GGT at 3.7x ULN at 
approximately study day 24.  Total bilirubin remained within normal limits, and 
the alkaline phosphatase peaked at 1.6x ULN. The subject was treated with 
corticosteroids study days 25-30. All events were essentially resolved by study 
day 37. 
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The applicant also noted that “the original NDA contained a minor error that resulted in 
42 subjects from Study 101-09 having missing values for creatinine increased in the 
serum chemistry tables. That error has been corrected in this safety update (Appendix 
8.1, Table 8.3.1 and Table 8.3.2). However, in this safety update, creatinine records for 
9 subjects from Study 101-10 and 4 subjects from Study 101-11 were inadvertently not 
graded for the integrated dataset, among whom 3 subjects from Study 101-10 had 
treatment-emergent Grade 1 creatinine increased. Therefore, 19 subjects with iNHL 
treated with 150 mg BID  monotherapy had treatment-emergent Grade 1   
creatinine increased (instead of 16 subjects as shown in (Appendix 8.1, Table 8.3.1) 
and 26 subjects altogether treated with 150 mg BID  monotherapy had treatment-
emergent Grade 1 creatinine” (M 5.3.5.3 Safety Update dated 11/29/2013, Section 3.3). 
 
In addition, the applicant identified a third potential Hy’s law case, but due to concurrent 
use of hepatotoxic drugs, it was concluded that the criteria were not fulfilled. The case is 
described below: 
 
Case 3: Subject 6478-0042 was a 56 year old man treated with idelalisib 150 mg BID 
for MZL.  He was first noted to have elevated transaminases on study day 22 when the 
ALT was 7.1x ULN. The transaminases continued to rise, and idelalisib was 
discontinued on study day 27.  At that time, the subject also complained of nausea and 
fatigue. On study day 30, the ALT peaked at 82.3x ULN, AST at 41.3x ULN and total 
bilirubin at 3.0x ULN. Concurrent medication included niacin and oxycodone with 
acetaminophen. All medications were discontinued, and the transaminases normalized 
by study day 62.  He was rechallenged with idelalisib 100 mg BID starting study day 68, 
but the transaminases had started to rise within 4 days, so idelalisib was discontinued 
permanently, and the subject was withdrawn from the study.  
 
Review Comment: This reviewer agrees that concurrent use of niacin confounds 
the analysis.  It is noteworthy, however, that the transaminases fell when 
idelalisib was discontinued and rose again on rechallenge, independent of niacin 
ingestion.  An interaction between niacin and idelalisib cannot be excluded.  
 
During the conduct of the initial review, the efficacy reviewer identified two subjects in 
Protocol 101-09 with CLL who were enrolled as SLL.  For the FDA evaluation of the 
INHL 150 mg BID subgroup in the safety update, these two subjects with CLL were 
removed, leaving a total of 146 subjects for review. The subgroup included 91 (62%) 
males and 55 (38%) females of median age 63 years (range, 31-87 years). By race, 
125 (86%) were white, 5 (3%) black, 3 (2%) Asian, and 12 (9%) other or not reported. 
There were 88 (60%) subjects with FL, 30 (21%) with SLL, 17 (11%) with MZL, and 11 
(8%) with LPL.   
 
At the time of data cut-off, 39 (27%) of the subjects were continuing on idelalisib.  The 
reasons for withdrawal of the other subjects included progressive disease (38%), 
adverse event (21%), death (5%), physician decision (5%), withdrawal by the subject 
(3%), and other (1%).   
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other agents.  However, given the established incidence of rash with idelalisib 
monotherapy, including grade >3 events in 4%, causation by idelalisib cannot be 
excluded.  Labeling should reflect the risk of such serious skin toxicity.  

8 Post-market Experience 
Idelalisib in not marketed in any country.  There are no post-market safety data 
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9.2 Advisory Committee Meeting 

This application was not discussed by the Oncologic Drug Advisory Committee. 
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9.4 Clinical Investigator Financial Disclosure Review Template 

Application Number:  205858 
Submission Date:  9/11/2013 
Applicant:  Gilead Sciences, Inc. 
Product:  Idelalisib  
Reviewer:  Barry W. Miller 
Date of Review:  11/26/2013 
 
Was a list of clinical investigators provided:   Yes    No  

Total number of investigators identified:   

Trial Principal Investigators (n) Sub-Investigators (n) 
101-02 10 150 
101-07 11 107 
101-08 5 74 
101-09 54 435 
101-10 2 8 
101-11 4 50 
101-99 18 204 
GS-US-312-0115 24 234 
GS-US-312-0116 57 646 
GS-US-312-0117 9 91 
GS-US-312-0119 17 188 
GS-US-313-0124 1 23 
GS-US-313-0125 2 35 

 

Number of investigators who are sponsor employees (including both full-time and part-time employees):  
0 

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455):  0 

If there are investigators with disclosable financial interests/arrangements, identify the number of 
investigators with interests/arrangements in each category (as defined in 21 CFR 54.2(a), (b), (c) and 
(f)): 

Compensation to the investigator for conducting the study where the value could be influenced by the 
outcome of the study:  N/A 

Significant payments of other sorts:  N/A 

Proprietary interest in the product tested held by investigator:  N/A 

Significant equity interest held by investigator in sponsor of covered study:  N/A 

Is an attachment provided with details of the disclosable financial 
interests/arrangements:   

Yes   N/A No  

Is a description of the steps taken to minimize potential bias provided:  Yes   N/A No   

Number of investigators with certification of due diligence (Form FDA 3454, box 3): 0 

Is an attachment provided with the reason:   Yes   N/A   No  
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9.5  Abbreviations 

AE adverse event 
AESI adverse event of special interest 
Akt protein kinase B 
ALP alkaline phosphatase 
ALT alanine aminotransferase 
AML acute myelogenous leukemia 
ANC absolute neutrophil count 
AST aspartate aminotransferase 
AUC area under the curve 
BID bis in die or twice daily 
BMI body mass index 
CBC complete blood count 
CLCr creatinine clearance 
CLL chronic lymphocytic leukemia 
Cmax maximum concentration 
CR complete response 
CRF case report form 
CT computed tomography 
CTCAE Common Terminology Criteria for 

Adverse Events 
Ctrough trough concentration 
CYP cytochrome P450 
DLT dose limiting toxicity 
DOR duration of response 
EC50 half maximal effective 

concentration 
ECG electrocardiogram 
ECOG Eastern Cooperative Oncology 

Group 
eCTD Electronic Common Technical 

Document  
eDISH Evaluation of Drug-Induced 

Serious Hepatotoxicity 
FACT-Lym Functional Assessment of Cancer 

Therapy- Lymphoma 
FL follicular lymphoma 
HL Hodgkin lymphoma 
HR hazard ratio 
HRQL health-related quality of life 
HSCT hematopoietic stem cell transplant 
ICH International Conference on 

Harmonization 
IEC Independent Ethics Committee 
IgM immunoglobulin M 
IND Investigational New Drug 
iNHL indolent non-Hodgkin lymphoma 
IRB Institutional Review Board 
IRC Independent Review Committee 
IRT Interdisciplinary review team 
ITT intent to treat 

LDH lactate dehydrogenase 
LLN lower limit of normal 
LPL lymphoplasmacytic lymphoma 
MAED MedDRA Adverse Events 

Diagnostic 
MedDRA Medical Dictionary for Regulatory 

Activities 
MM multiple myeloma 
MRI magnetic resonance imaging 
MTD maximum tolerated dose 
mTOR mammalian target of rapamycin 
MZL marginal zone lymphoma 
NCI National Cancer Institute 
NHL non-Hodgkin lymphoma 
OATP organic anion transporting 

polypeptide 
ORR  Overall response rate 
OS overall survival 
PD progressive disease 
PFS progression free survival 
Pgp P-glycoprotein 
PI Principal Investigator 
PI3Kδ phosphatidylinositol 3-kinase delta 
PK pharmacokinetics 
PO per os or by mouth 
PR partial response 
PT preferred term 
qD or QD quaque die or daily 
QTcB Bazett's corrected QT interval 
QTcF Fridericia's corrected QT interval 
RBC red blood cell 
REMS Risk Evaluation and Mitigation 

Strategy 
SAE serious adverse event 
SD standard deviation 
SLL small lymphocytic lymphoma 
SOC system organ class 
SPD sum of product diameters 
SPEP serum protein electrophoresis 
TEAE treatment-emergent adverse event 
TLS tumor lysis syndrome 
TTF time to treatment failure 
TTR time to response 
ULN upper limit of normal 
WBC white blood cell 
WHO World Health Organization 
WM Waldenström’s macroglobulinemia 
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NDA Number:  205858 Applicant:  Gilead Sciences Stamp Date: 9/11/2013 
NDA Type:   Original Drug Name:  Zydelig (idelalisib) 
Applicant’s proposed indication:  Treatment of patients with refractory indolent non-Hodgkin 
lymphoma 

 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1.  Identify the general format that has been used for this application, 

e.g. electronic CTD. X    

2.  On its face, is the clinical section organized in a manner to allow 
substantive review to begin? X    

3.  Is the clinical section indexed (using a table of contents) and 
paginated in a manner to allow substantive review to begin?  X    

4.  For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin (e.g., 
are the bookmarks adequate)? 

X    

5.  Are all documents submitted in English or are English translations 
provided when necessary? X    

6.  Is the clinical section legible so that substantive review can begin? X    
LABELING 
7.  Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent with 
current regulation, divisional, and Center policies? 

X    

SUMMARIES 
8.  Has the applicant submitted all the required discipline summaries 

(i.e., Module 2 summaries)? X    

9.  Has the applicant submitted the integrated summary of safety 
(ISS)? X   Text M2.7.4 

Datasets M5.3.5.3 
10.  Has the applicant submitted the integrated summary of efficacy 

(ISE)? X   2.73 

11.  Has the applicant submitted a benefit-risk analysis for the product? X    
12.  Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 

Application is a 505(b)(2) and if appropriate, what is the reference 
drug? 

  X 505(b)(1) 

DOSE 
13.  If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product (i.e., 
appropriately designed dose-ranging studies)? 
Study Number: 101.02      Study Title: A Phase 1 Sequential Dose 
Escalation Study to Investigate the Safety, Pharmacokinetics, 
Pharmacodynamics, and Clinical Activity of CAL-101 in Patients 
with Selected, Relapsed or Refractory Hematologic Malignancies 
    Sample Size: 191         Location in submission: 5.3.3.2      
Arms: Doses 50-350 bid, 150 or 300 qd, 150 bid x 21 d/7d off 

 
X 

 

 

 

EFFICACY 
14.  Do there appear to be the requisite number of adequate and well-

controlled studies in the application? 
Study #1 101.09: 125 pts refractory to both rituximab and an 
alkylating agent.  72 FL, 28 SLL, 15 MZL, 10 LPL±WM 
Study #2:  101.02:  PK trial subset of pts on 150 bid: 31 iNHL (19 
FL, 5 SLL, 3 MZL, 4 LPL/WM)  

 
 

X  

 
 
 

One uncontrolled trial for 
analysis. Confirmation to 
come from 2 ongoing RCT 
trials (R ± idelalisib, BR ± 
idelalisib) 
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15.  Do all pivotal efficacy studies appear to be adequate and well-

controlled within current divisional policies (or to the extent 
agreed to previously with the applicant by the Division) for 
approvability of this product based on proposed draft labeling? 

X    

16.  Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were not 
previous Agency agreements regarding primary/secondary 
endpoints. 

  X 
No agreement was made 
[EOP1 mtg 7/8/10, preNDA 
mtg 7/1/13] 

SAFETY 
17.  Has the applicant presented the safety data in a manner consistent 

with Center guidelines and/or in a manner previously requested by 
the Division? 

X    

18.  Has the applicant submitted adequate information to assess the 
arythmogenic potential of the product (e.g., QT interval studies, if 
needed)? 

X   M5.3.4.1 

19.  Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? X   M2.7.4 

20.  For chronically administered drugs, have an adequate number of 
patients (based on ICH guidelines for exposure1) been exposed at 
the dose (or dose range) believed to be efficacious? 

  X  

21.  For drugs not chronically administered (intermittent or short 
course), have the requisite number of patients been exposed as 
requested by the Division? 

X    

22.  Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? X   MedDRA 15.1 

23.  Has the applicant adequately evaluated the safety issues that are 
known to occur with the drugs in the class to which the new drug 
belongs? 

  X  

24.  Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested by the 
Division)? 

X    

OTHER STUDIES 
25.  Has the applicant submitted all special studies/data requested by 

the Division during pre-submission discussions? X   [pre-NDA 7/1/13] 

26.  For Rx-to-OTC switch and direct-to-OTC applications, are the 
necessary consumer behavioral studies included (e.g., label 
comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
27.  Has the applicant submitted the pediatric assessment, or provided 

documentation for a waiver and/or deferral? X   Full waiver request 

ABUSE LIABILITY 
28.  If relevant, has the applicant submitted information to assess the 

abuse liability of the product?   X  

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 patients for six months, and 100 
patients for one year. These exposures MUST occur at the dose or dose range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to which they were mapped. It is most 
helpful if this comes in as a SAS transport file so that it can be sorted as needed; however, if it is submitted as a PDF document, it should 
be submitted in both directions (verbatim -> preferred and preferred -> verbatim). 
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FOREIGN STUDIES 
29.  Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? X   

83 patients (67%) from US 
sites.  Non-US sites were 
Germany, France, Italy, 
Poland, and the UK. 

30.  Has the applicant submitted the required documentation to 
demonstrate that the foreign studies not conducted under a US 
IND conformed to Good Clinical Practice? 

X    

DATASETS 
31.  Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  X    

32.  Has the applicant submitted datasets in the format agreed to 
previously by the Division? X    

33.  Are all datasets for pivotal efficacy studies available and complete 
for all indications requested? X    

34.  Are all datasets to support the critical safety analyses available and 
complete? X    

35.  For the major derived or composite endpoints, are all of the raw 
data needed to derive these endpoints included?  X    

CASE REPORT FORMS 
36.  Has the applicant submitted all required Case Report Forms in a 

legible format (deaths, serious adverse events, and adverse 
dropouts)? 

X    

37.  Has the applicant submitted all additional Case Report Forms 
(beyond deaths, serious adverse events, and adverse drop-outs) as 
previously requested by the Division? 

  X  

FINANCIAL DISCLOSURE 
38.  Has the applicant submitted the required Financial Disclosure 

information? X   1.3.4 

GOOD CLINICAL PRACTICE 
39.  Is there a statement of Good Clinical Practice; that all clinical 

studies were conducted under the supervision of an IRB and with 
adequate informed consent procedures? 

X    

 
REVIEW COMMENTS: 
Agreement with the Division was not reached for the indication of indolent non-Hodgkin lymphoma.  See 
separate filing review for the indication of chronic lymphocytic leukemia. 
 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE?  Yes 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 
None 
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