
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

207988Orig1s000 
 
 

MEDICAL REVIEW(S) 



CLINICAL REVIEW 

Application Type NDA 
Application Number 207988 
Priority or Standard Standard 

  
Submit Date December 29, 2014 

Received Date December 29, 2014 
PDUFA Goal Date December 29, 2015 

Division / Office Division of Pulmonary, Allergy 
and Rheumatology Products 
(DPARP)/ODEII 

  
Reviewer Name Rosemarie Neuner, MD, MPH 

Review Completion Date September 14, 2015 
  

Established Name Lesinurad 
(Proposed) Trade Name Zurampic® 

Therapeutic Class Uricosuric Agent 
Applicant Ardea Biosciences, Inc. 

  
Formulation Oral 

Dosing Regimen 200 mg once daily in the 
morning 

Indication Treatment of hyperuricemia 
associated with gout 

Intended Populations Adults 
  

  
Template Version:  March 6, 2009

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

2 

Table of Contents 

1 RECOMMENDATIONS/RISK BENEFIT ASSESSMENT ....................................... 13 

1.1 Recommendation on Regulatory Action ........................................................... 13 
1.2 Risk Benefit Assessment .................................................................................. 13 
1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies . 17 
1.4 Recommendations for Postmarket Requirements and Commitments .............. 17 

2 INTRODUCTION AND REGULATORY BACKGROUND ...................................... 17 

2.1 Product Information .......................................................................................... 17 
2.2 Tables of Currently Available Treatments for Proposed Indications ................. 18 
2.3 Availability of Proposed Active Ingredient in the United States ........................ 19 
2.4 Important Safety Issues With Consideration to Related Drugs ......................... 19 
2.5 Summary of Presubmission Regulatory Activity Related to Submission .......... 20 
2.6 Other Relevant Background Information .......................................................... 21 

3 ETHICS AND GOOD CLINICAL PRACTICES ....................................................... 21 

3.1 Submission Quality and Integrity ...................................................................... 21 
3.2 Compliance with Good Clinical Practices ......................................................... 21 
3.3 Financial Disclosures ........................................................................................ 22 

4 SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW 
DISCIPLINES ......................................................................................................... 22 

4.1 Chemistry Manufacturing and Controls ............................................................ 22 
4.2 Clinical Microbiology ......................................................................................... 23 
4.3 Preclinical Pharmacology/Toxicology ............................................................... 23 
4.4 Clinical Pharmacology ...................................................................................... 23 

4.4.1 Mechanism of Action .................................................................................. 23 
4.4.2 Pharmacodynamics.................................................................................... 23 
4.4.3 Pharmacokinetics ....................................................................................... 24 

5 SOURCES OF CLINICAL DATA............................................................................ 25 

5.1 Tables of Studies/Clinical Trials ....................................................................... 25 
5.2 Review Strategy ............................................................................................... 36 
5.3 Discussion of Individual Studies/Clinical Trials ................................................. 37 

6 REVIEW OF EFFICACY ....................................................................................... 136 

Efficacy Summary .................................................................................................... 136 
6.1 Indication ........................................................................................................ 138 

6.1.1 Methods ................................................................................................... 138 
6.1.2 Demographics .......................................................................................... 138 
6.1.3 Subject Disposition .................................................................................. 138 
6.1.4 Analysis of Primary Endpoints ................................................................. 138 
6.1.5 Analysis of Secondary Endpoints ............................................................. 141 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

3 

6.1.6 Other Endpoints ....................................................................................... 152 
6.1.7 Subpopulations ........................................................................................ 152 
6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations .. 155 
6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects ............... 157 
6.1.10 Additional Efficacy Issues/Analyses ......................................................... 163 

7 REVIEW OF SAFETY ........................................................................................... 164 

Safety Summary ...................................................................................................... 164 
7.1 Methods .......................................................................................................... 166 
7.2 Adequacy of Safety Assessments .................................................................. 168 
7.3 Major Safety Results ...................................................................................... 171 

7.3.1 Deaths ...................................................................................................... 172 
7.3.2 Nonfatal Serious Adverse Events ............................................................ 179 
7.3.3 Dropouts and/or Discontinuations ............................................................ 183 
7.3.4 Significant Adverse Events ...................................................................... 187 
7.3.5 Submission Specific Primary Safety Concerns ........................................ 189 
7.3.5.1  Cardiovascular Events ............................................................................ 189 
7.3.5.2   Renal Adverse Events ............................................................................ 196 
7.3.5.3   Nephrolithiasis (Kidney Stones) ............................................................. 221 
7.3.5.4   Hepatotoxicity ......................................................................................... 225 
7.3.5.5   Increased Creatinine Phosphokinase (CK) ............................................ 229 
7.3.5.5  Hypersensitivity Adverse Events ............................................................. 230 
7.4 Supportive Safety Results ........................................................................ 231 
7.4.1 Common Adverse Events ........................................................................ 231 
7.4.2 Laboratory Findings ................................................................................. 235 
7.4.3 Hematology Parameters .......................................................................... 235 
7.4.4 Serum Chemistries and Electrolytes ........................................................ 236 
7.4.5. Liver function Tests .................................................................................. 237 
7.4.6 Urinalysis ................................................................................................. 237 
7.4.3 Vital Signs ................................................................................................ 238 
7.4.4 Electrocardiograms (ECGs) ..................................................................... 238 
7.4.5 Special Safety Studies/Clinical Trials ....................................................... 239 
7.4.6 Immunogenicity ........................................................................................ 239 

7.5 Other Safety Explorations ............................................................................... 239 
7.5.1 Dose Dependency for Adverse Events .................................................... 239 
7.5.2 Time Dependency for Adverse Events ..................................................... 239 
7.5.3 Drug-Demographic Interactions ............................................................... 240 
7.5.4 Drug-Disease Interactions ........................................................................ 240 
7.5.5 Drug-Drug Interactions ............................................................................. 241 

7.6 Additional Safety Evaluations ......................................................................... 243 
7.6.1 Human Carcinogenicity ............................................................................ 243 
7.6.2 Human Reproduction and Pregnancy Data .............................................. 243 
7.6.3 Pediatrics and Assessment of Effects on Growth .................................... 244 
7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound .................... 244 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

4 

7.7 Additional Submissions / Safety Issues .......................................................... 244 

8 POSTMARKET EXPERIENCE ............................................................................. 245 

9 APPENDICES ...................................................................................................... 246 

9.1 Literature Review/References ........................................................................ 246 
9.2 Labeling Recommendations ........................................................................... 246 
9.3 Advisory Committee Meeting .......................................................................... 247 

10  FINANCIAL DISCLOSURE .................................................................................. 248 

10.1 Additional Study Reports ................................................................................. 250 
 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

5 

Table of Tables 

Table 1 – Treatments for the Management of Hyperuricemia ....................................... 19 
Table 2 - Key Design Features of Lesinurad Trials ....................................................... 25 
Table 3 – Tabular Summary of Major Inclusion and Exclusion Criteria for Studies 301 

and 302 .......................................................................................................... 41 
Table 4 – Schedule of Procedures and Evaluations for Studies 301 and 302 ............... 44 
Table 5 - Schedule of Procedures and Evaluations for Studies 301 and 302 (cont.) .... 44 
Table 6 - Schedule of Procedures and Evaluations for Studies 301 and 302 (cont.) .... 45 
Table 7 - Schedule of Procedures and Evaluations for Studies 301 and 302 (cont.) .... 46 
Table 8 – Subject Disposition by for Study 301 ............................................................. 56 
Table 9 – Summary of Subjects with a Major Protocol Deviation by Randomized 

Treatment Group for Study 301 ..................................................................... 57 
Table 10 – Baseline Demographic Characteristics of Subjects Enrolled in Study 301 .. 58 
Table 11 – Summary of Subject’s Gout History, Disease Status, and Treatment at 

Baseline by Randomized Treatment Group for Study 301 ............................. 60 
Table 12 – Summary of Comorbid Medical Conditions Reported by Subjects by 

Randomized Treatment Group in Study 301 .................................................. 62 
Table 13 - Concomitant Medications Taken by > 10% of Subjects in Study 301 by 

Treatment Group (Safety Population) ............................................................ 63 
Table 14 - Concomitant Thiazide and Thiazide-Like Diuretics by >2% of Subjects by 

Treatment Group During Study 301 (Safety Population) ................................ 64 
Table 15 - Gout Flare Medications Taken by > 2% of Subjects by Treatment Group in 

Study 301 (Safety Population) ....................................................................... 65 
Table 16 – Compliance With Randomized Study Medication for Subjects by 

Randomized Treatment Group in Study 301 .................................................. 65 
Table 17 – Month 6 Primary Endpoint Results (ITT Population) for Study 301 ............. 66 
Table 18 – Mean Rate of Gout Flares requiring Treatment1 per Subject for from Month 6 

to Month 12 During Study 301 (ITT Population) ............................................. 70 
Table 19 – Proportion of Subjects with >1 Target Tophus at Baseline Who Experienced 

Complete Resolution of at least 1 Target Tophus by Month 12 During Study 
301 (NRI; ITT Population with at Least 1 Target Tophus at Baseline) ........... 71 

Table 20 - Sum of the Areas of All Tophi at Month 6 and Month 12 in Subjects with at 
Least 1 Target Tophus at Baseline in Study 301 (Observed Cases; ITT 
Population – Subjects with at Least 1 Target Tophus at Baseline) ................ 72 

Table 21 - Summary of Ancillary Secondary Patient Reported Assessments for Study 
301 (Observed Cases – ITT Population) ........................................................ 73 

Table 22 - Subject Disposition by for Study 302 ............................................................ 75 
Table 23 – Summary of Subjects with a Major Protocol Deviation/Violation by 

Randomized Treatment Group for Study 302 ................................................ 76 
Table 24 – Baseline Demographic Characteristics of Subjects Enrolled in Study 302 .. 77 
Table 25 – Summary of Subject’s Gout History, Disease Status, and Treatment at 

Baseline for Study 302 ................................................................................... 79 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

6 

Table 26 - Summary of Comorbid Medical Conditions Reported by Subjects by 
Randomized Treatment Group in Study 302 .................................................. 81 

Table 27 – Concomitant Medications Taken by > 10% of Subjects in Study 302 by 
Treatment Group (Safety Population) ............................................................ 82 

Table 28 - Concomitant Thiazide and Thiazide-Like Diruretics by >2% of Subjects by 
Treatment Group During Study 302 (Safety Population) ................................ 83 

Table 29 - Gout Flare Medications Taken by > 2% of Subjects by Treatment Group 
During Study 302 (Safety Population) ............................................................ 84 

Table 30 – Compliance With Randomized Study Medication for Subjects in Study 302 85 
Table 31 – Month 6 Primary Endpoint Results for Study 302 (NRI; ITT Population) ..... 85 
Table 32 – Mean Rate of Gout Flares requiring Treatment1 per Subject for from Month 6 

to Month 12 During Study 302 (ITT Population) ............................................. 89 
Table 33 – Proportion of Subjects with >1 Target Tophus at Baseline Who Experienced 

Complete Resolution of at least 1 Target Tophus by Month 12 During Study 
302 (NRI; ITT Population with at Least 1 Target Tophus at Baseline) ........... 90 

Table 34 - Sum of the Areas of All Tophi at Month 6 and Month 12 in Subjects with at 
Least 1 Target Tophus at Baseline in Study 302(Observed Cases; ITT 
Population – Subjects with at Least 1 Target Tophus at Baseline) ................ 91 

Table 35 - Summary of Ancillary Secondary Patient Reported Assessments for Study 
302 (Observed Cases – ITT Population) ........................................................ 92 

Table 36 - Schedule of Procedures and Evaluations for Study 304 .............................. 98 
Table 37 - Schedule of Procedures and Evaluations for Study 304 (cont.) ................... 99 
Table 38 - Schedule of Procedures and Evaluations for Study 304 (cont.) ................. 100 
Table 39 - Subject Disposition for Study 304 .............................................................. 110 
Table 40 - Summary of Subjects with a Major Protocol Deviation/Violation by 

Randomized Treatment Group for Study 304 .............................................. 111 
Table 41 - Baseline Demographic Characteristics of Subjects Enrolled in Study 304 . 112 
Table 42 - Summary of Subject’s Gout History, Disease Status, and Treatment at 

Baseline for Study 304 ................................................................................. 114 
Table 43 – Summary of Comorbid Medical Conditions Reported by Subjects by 

Randomized Treatment Group in Study 304 ................................................ 115 
Table 44 – Concomitant Medications Taken by > 10% of Subjects in Study 304 by 

Treatment Group (Safety Population) .......................................................... 117 
Table 45 - Concomitant Thiazide and Thiazide-Like Diruretics by >2% of Subjects by 

Treatment Group During Study 304 (Safety Population) .............................. 118 
Table 46 - Gout Flare Medications Taken by > 2% of Subjects by Treatment Group 

During Study 304 (Safety Population) .......................................................... 119 
Table 47 - Compliance With Randomized Study Medication for Subjects in Study 304

 ..................................................................................................................... 120 
Table 48 – Month 6 Primary Endpoint Results for Study 304 (ITT Population) ........... 120 
Table 49 - Proportion of Subjects Who Experienced Complete Resolution of at least 1 

Target Tophus by Month 12 in Study 304 (NRI; ITT Population) ................. 124 
Table 50 - Proportion of Subjects Who Experienced Complete or Partial Resolution of at 

least 1 Target Tophus by Month 12 in Study 304 (NRI; ITT Population) ...... 124 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

7 

Table 51 - Mean Rate of Gout Flares requiring Treatment1 per Subject from Month 6 to 
Month 12 in Study 304 (ITT Population) ...................................................... 125 

Table 52 - Proportion of Subjects Achieving Health Assessment Questionnaire Disability 
Index (HAQ-DI) Improvement of > 0.25 at Month 12 in Study 304 (Observed 
Cases; ITT Population) ................................................................................ 126 

Table 53 - Summary of Ancillary Secondary Patient Reported Assessments for Study 
304 (Observed Cases – ITT Population) ...................................................... 127 

Table 54 – Schedule of Events and Procedures for Studies 306 and 307 .................. 131 
Table 55 - Schedule of Events and Procedures for Studies 306 and 307 (cont.) ........ 131 
Table 56 – Subject Disposition for Study 306 (Safety Population) .............................. 134 
Table 57 - Subject Disposition for Study 307 (Safety Population) ............................... 135 
Table 58 – Primary Endpoint: Proportion of Subjects with sUA Level <6.0 mg/dL by 

Month 6 for Studies 301 and 302 (ITT Population – Non-Responder 
Imputation) ................................................................................................... 139 

Table 59 – Month 6 Primary Endpoint Results for Study 304 (ITT Population – Non-
Responder Population) ................................................................................ 140 

Table 60 - Mean Rate of Gout Flares requiring Treatment1 per Subject for from Month 6 
to Month 12 During Studies 301 and 302 (ITT Population) .......................... 145 

Table 61- Mean Rate of Gout Flares requiring Treatment1 per Subject from Month 6 to 
Month 12 in Study 304 (ITT Population) ...................................................... 145 

Table 62 - Proportion of Subjects with >1 Target Tophus at Baseline Who Experienced 
Complete Resolution of at least 1 Target Tophus by Month 12 During Study 
301 and 302 (NRI; ITT Population with at Least 1 Target Tophus at Baseline)
 ..................................................................................................................... 147 

Table 63 - Proportion of Subjects Who Experienced Complete Resolution of at least 1 
Target Tophus by Month 12 in Study 304 (NRI; ITT Population) ................. 148 

Table 64 - Sum of the Areas of All Tophi at Month 6 and Month 12 in Subjects with at 
Least 1 Target Tophus at Baseline in Study 301 and 302 (Observed Cases; 
ITT Population – Subjects with at Least 1 Target Tophus at Baseline) ........ 149 

Table 65 - Proportion of Subjects Who Experienced Complete or Partial Resolution of at 
least 1 Target Tophus by Month 12 in Study 304 (NRI; ITT Population) ...... 150 

Table 66 – Proportion of Subjects Achieving Health Assessment Questionnaire 
Disability Index (HAQ-DI) Improvement of > 0.25 at Month 12 in Studies 301 
and 302 (Observed cases; ITT Population) ................................................. 151 

Table 67 - Proportion of Subjects Achieving Health Assessment Questionnaire Disability 
Index (HAQ-DI) Improvement of > 0.25 at Month 12 in Study 304 (Observed 
Cases; ITT Population) ................................................................................ 152 

Table 68 – Proportion of Subjects with sUA<6.0 mg/dL by Month 6 by Concomitant Use 
of Low-Dose Aspirin and Thiazide Diuretics for the Pooled Studies 301 and 
302 (ITT Population; Non-Responder Imputation) ....................................... 156 

Table 69 – Proportion of Subjects with sUA<5.0 mg/dL by Month 6 by Concomitant Use 
of Low-Dose Aspirin and Thiazide Diuretics for Study 304 (ITT Population; 
Non-Responder Imputation) ......................................................................... 157 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

8 

Table 70 – Change From Baseline in Mean sUA Level at Month 6 and Month 12 Visits 
by Treatment Group for Study 301 (ITT Population; Observed Cases) ....... 161 

Table 71 – Change From Baseline in Mean sUA Level at Month 6 and Month 12 Visits 
by Treatment Group for Study 302 (ITT Population; Observed Cases) ....... 162 

Table 72 – Change From Baseline in Mean sUA Level at Month 6 and Month 12 Visits 
by Treatment Group for Study 304 (ITT Population; Observed Cases) ....... 163 

Table 73 – Duration of Lesinurad Exposure in Gout Clinical Trials (201, 202, 203, 301, 
302, 303, 304, 305, 306 and 307) ................................................................ 168 

Table 74 – Summary of Subjects by Treatment Group Who Experienced Treatment 
Emergent Adverse Events and Deaths During the 12-Month Placebo 
Controlled Lesinurad Combination XOI Studies 301, 302 and 304 and the 6-
Month Placebo Controlled Lesinurad Monotherapy Study 303 (Safety 
Population) ................................................................................................... 172 

Table 75 – Summary of Subjects Who Died While Participating in Lesinurad Studies 173 
Table 76- Exposure-Adjusted Incidence of Death in Studies 301, 302, 303, and 304 . 179 
Table 77 – Serious Adverse Events (SAEs) by MedDRA System Organ Class/Preferred 

Term in Pooled Population from 12-Month Phase 3 Studies 301, 302 and 303 
and the 6-Month Phase 3 Monotherapy Study 303 by Treatment Group 
(Safety Population) ...................................................................................... 181 

Table 78 – Treatment Emergent Adverse Events (TEAE) Leading to Discontinuation of 
Randomized Study Medication by MedDRA System Organ Class/Preferred 
Term in Pooled Population from 12-Month Phase 3 Studies 301, 302 and 303 
and the 6-Month Phase 3 Monotherapy Study 303 by Treatment Group 
(Safety Population) ...................................................................................... 185 

Table 79 - Summary of Severe Adverse Events by MedDRA System Organ Class in 
Pooled Population from 12-Month Phase 3 Studies 301, 302 and 304 and the 
6-Month Phase 3 Monotherapy Study 303 by Treatment Group (Safety 
Population) ................................................................................................... 189 

Table 80 – Incidence of Adjudicated Treatment-Emergent Cardiovascular Adverse 
Events by Category in the Pooled population from the 12-Month Phase 3 
Studies 301, 302, and 304 and the 6-Month Phase 3 Monotherapy Study 303 
by Treatment Group (Safety Population) ..................................................... 192 

Table 81 – Exposure-Adjusted Incidence Rate of MACE Events in the Pooled, 12-
Month, Controlled Lesinurad + XOI Studies (301, 302, and 304) ................. 193 

Table 82- Exposure-Adjusted Incidence Rate of MACE Events in the Pooled, 12-Month, 
Controlled Lesinurad + Allopurinol Studies 301 and 302) and the 12-Month, 
Controlled Lesinurad + Febuxostat Study 304) ............................................ 195 

Table 83- Incidence of Renal-Related Treatment-Emergent Adverse Events (TEAEs) in 
the Pooled, 12-Month, Phase 3, Lesinurad + XOI Controlled Studies 301, 302, 
and 304 and the 6-Month, Controlled Monotherapy Study 303 .................... 197 

Table 84 - Incidence of Renal-Related Treatment-Emergent Adverse Events (TEAEs) in 
the 12-Month, Phase 3, Controlled Studies by Combination XOI ................ 198 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

9 

Table 85 – Incidence of Renal-Related Serious Treatment Emergent Adverse Events in 
the Pooled, 12-Month, Phase 3, Lesinurad + XOI Controlled Studies 301, 302, 
and 304 and the 6-Month, Controlled Monotherapy Study 303 .................... 199 

Table 86 – Summary of Subjects Who Developed Serious Renal-Related Adverse 
Events While Participating in the Phase 3 Lesinurad Studies 301, 302, 303 
and 304 ........................................................................................................ 199 

Table 87 – Serious Renal AEs Resulting in Renal Dialysis and/or Biopsy .................. 209 
Table 88- Incidence of Renal-Related Treatment-Emergent Adverse Events (TEAEs) 

Leading to Discontinuation of Randomized Medications in the Pooled, 12-
Month, Phase 3, Lesinurad + XOI Controlled Studies 301, 302, and 304 and 
the 6-Month, Controlled Monotherapy Study 303......................................... 211 

Table 89 – Incidence of Serum Creatinine (mg/dL) Elevations by Category in the 
Pooled, 12-Month, Phase 3, Lesinurad + XOI Controlled Studies 301, 302, 
and 304 and the 6-Month, Controlled Monotherapy Study 303 .................... 212 

Table 90 – Serum Creatinine (mg/dL) Elevations > 1.5 x and > 2.0 x Baseline and 
Resolution in the Pooled, 12-Month, Phase 3, Lesinurad + XOI Controlled 
Studies 301, 302, and 304 and the 6-Month, Controlled Monotherapy Study 
303 ............................................................................................................... 213 

Table 91 – Incidence Rate and 95% Confidence Intervals for Serum Creatinine 
Elevations by Category in Pooled, 12-Month, Phase 3, Controlled Lesinurad + 
XOI Studies (301, 302, and 304) ................................................................. 216 

Table 92 – Shift From Baseline in Renal Function Category for Subjects by Treatment 
Group in the Pooled, 12-Month, Phase 3, Controlled Lesinurad + XOI Studies 
(301, 302, and 304) ...................................................................................... 219 

Table 93 – Incidence of Selected Renal Adverse Events by Allopurinol Dose Subgroups 
in the Pooled, 12-Month, Phase 3 Controlled Studies 301 and 302 ............. 220 

Table 94 – Incidence of Kidney Stone Adverse Events in the Pooled, 12-Month, Phase 
3, Controlled Studies 301, 302 and 304 and the 6-Month, Controlled 
Monotherapy Study 303 ............................................................................... 222 

Table 95 – Incidence of Urogenital Tract Related Terms for Kidney Stones in the 
Pooled, 12-Month, Phase 3, Controlled Studies 301, 302 and 304 and the 6-
Month, Controlled Monotherapy Study 303 .................................................. 223 

Table 96 – Incidence of Serious Kidney Stone Adverse Events in the Pooled, 12-Month, 
Phase 3, Controlled Studies 301, 302 and 304 and the 6-Month, Controlled 
Monotherapy Study 303 ............................................................................... 224 

Table 97- Incidence of Serious Kidney Stone Adverse Events Leading to 
Discontinuation of Randomized Study Medications in the Pooled, 12-Month, 
Phase 3, Controlled Studies 301, 302 and 304 and the 6-Month, Controlled 
Monotherapy Study 303 ............................................................................... 224 

Table 98 – Incidence of Potential Hepatotoxic Adverse Events in the 12-Month, Phase 3 
Controlled Lesinurad + XOI Studies 301, 302 and 304 ................................ 225 

Table 99 – Incidence of Hepatic Disorders Identified Via Standardized MedDRA Query 
(SMQ) Search Terms in the Pooled, 12-Month, Phase 3, Controlled Studies 
301, 302 and 304 and the 6-Month, Controlled Monotherapy Study 303 ..... 226 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

10 

Table 100 – Incidence of Hepatic Disorders Identified Via Standardized MedDRA Query 
Search Terms in the Pooled, 12-Month, Controlled Lesinurad + Allopurinol 
Studies 301 and 302 and 12-Month, Controlled Lesinurad + Febuxostat Study 
304 ............................................................................................................... 228 

Table 101 – Incidence of Markedly Elevated Creatinine Phosphokinase (CK) Adverse 
Events in the 12-Month, Phase 3 Controlled Lesinurad + XOI Studies 301, 302 
and 304 ........................................................................................................ 230 

Table 102 – Summary of Common Adverse Events by System Organ Class (SOC) by 
Randomized Treatment Group Medications in the Pooled, 12-Month, Phase 3, 
Controlled Studies 301, 302 and 304 and the 6-Month, Controlled 
Monotherapy Study 303 ............................................................................... 232 

Table 103 – Summary of Common Adverse Events by Preferred Term Occurring in >2% 
of Subjects Treated with Lesinurad by Randomized treatment Group During 
the 12-Month, Controlled, Lesinurad + XOI Studies 301, 302, and 304 ....... 234 

Table 104 – Schedule of Procedures and Evaluations for Study 303 ......................... 253 
Table 105 – Schedule of Procedures and Evaluations for Study 303 (cont.) .............. 254 
 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

11 

Table of Figures 

Figure 1 – Mean Percent Change from Baseline in sUA Concentration by Study 
Population (ITT Population) ........................................................................... 24 

Figure 2 - Design Scheme for Studies 301 and 302 ...................................................... 40 
Figure 3 - Subjects Achieving sUA <6.0, <5.0, <4.0, and <3.0 at Months 6 and 12 in 

Study 301 (NRI) (ITT Population)................................................................... 68 
Figure 4 - Mean Serum Urate Levels by Visit in Study 301 (Observed Cases; ITT 

Population) ..................................................................................................... 69 
Figure 5 – Subjects Achieving sUA <6.0 mg/dL, <5.0 mg/dL, <4.0 mg/dL, and <3.0 

mg/dL at Months 6 and 12 in Study 302 (NRI) (ITT Population) .................... 87 
Figure 6 - Mean Serum Urate Levels by Visit in Study 302 (Observed Cases; ITT 

Population) ..................................................................................................... 88 
Figure 7 – Design Scheme for Study 304 ...................................................................... 95 
Figure 8 – Proportion of Subjects Achieving sUA < 6mg/dl, < 5 mg/dL, <4 mg/dL, and < 

3.0 mg/dL at Months 6 and 12 in Study 304 ((NRI; ITT Population)............. 122 
Figure 9 - Mean sUA Levels by Visit in Study 304 (Observed Cases; ITT Population) 123 
Figure 10 – Subjects Achieving sUA <6.0 mg/dL, <5.0 mg/dL, <4.0 mg/dL, and <3.0 

mg/dL at Months 6 and 12 in Study 301 (NRI) (ITT Population) .................. 142 
Figure 11 – Subjects Achieving sUA <6.0 mg/dL, <5.0 mg/dL, <4.0 mg/dL, and <3.0 

mg/dL at Months 6 and 12 in Study 302 (NRI) (ITT Population) .................. 143 
Figure 12 – Proportion of Subjects Achieving sUA < 6mg/dl, < 5 mg/dL, <4 mg/dL, and < 

3.0 mg/dL at Months 6 and 12 in Study 304 ((NRI; ITT Population)............. 144 
Figure 13 – Differences of Proportion for Subjects Treated with LESU200 mg + 

Allopurinol with Month 6 sUA Levels <6.0 mg/dL for the Pooled Studies 301 
and 302 by Subgroup Factors (ITT Population; Non-Responder Imputation)
 ..................................................................................................................... 153 

Figure 14 – Differences of Proportion for Subjects Treated with LESU400 mg + 
Allopurinol with Month 6 sUA Levels <6.0 mg/dL for the Pooled Studies 301 
and 302 by Subgroup Factors (ITT Population; Non-Responder Imputation)
 ..................................................................................................................... 154 

Figure 15 – Differences of Proportion for Subjects treated with LESU200 mg + 
Febuxostat with Month 6 sUA Levels <5.0 mg/dL for Study 304 by Subgroup 
Factors (ITT Population; Non-Responder Imputation) ................................. 154 

Figure 16 – Differences of Proportion for Subjects Treated with LESU400 mg + 
Febuxostat with Month 6 sUA Levels <5.0 mg/dL for Study 304 by Subgroup 
Factors (ITT Population; Non-Responder Imputation) ................................. 155 

Figure 17 - Mean Serum Urate Levels by Visit in Study 301 (Observed Cases; ITT 
Population) ................................................................................................... 158 

Figure 18 - Mean Serum Urate Levels by Visit in Study 302 (Observed Cases; ITT 
Population) ................................................................................................... 159 

Figure 19 - Mean sUA Levels by Visit in Study 304 (Observed Cases; ITT Population)
 ..................................................................................................................... 160 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

12 

Figure 20 – Cumulative Incidence of Serum Creatinine (mg/dL) Elevations >2.0 x 
Baseline in the 6-Month, Phase 3, Monotherapy Study 303 ........................ 217 

Figure 21 – Cumulative Incidence of Serum Creatinine (mg/dL) Elevations >2.0 x 
Baseline in the Pooled, 12-Month, Phase 3, Controlled Lesinurad +XOI 
Studies (301, 302, and 303) ......................................................................... 218 

Figure 22 – Effect of Co-Administered Drugs on Pharmacokinetics of Lesinurad ....... 242 
Figure 23 – Effect of Lesinurad on the Pharmacokinetics of Co-Administered Drugs . 242 
Figure 24  – Design Scheme for Study 303 ................................................................. 251 
 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

13 
 

1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

This clinical reviewer recommends approval of this new drug application for lesinurad as 
a treatment of hyperuricemia associated with gout in adults in combination with a 
xanthine oxidase inhibitor (XOI) provided no issues are identified during the pending site 
inspection of the Applicant. The data contained in this application is sufficient to support 
a finding of efficacy and safety for lesinurad when administered as a dosing regimen of 
200 mg once daily with a concomitant XOI.  
 

1.2 Risk Benefit Assessment 

The efficacy of lesinurad as a treatment of hyperuricemia associated with gout in 
combination with a xanthine oxidase inhibitor (XOI) was assessed in three, adequate 
and well controlled dose comparison trials 301, 302 and 304. These were multiregional, 
randomized, double-blind, placebo-controlled, parallel group studies in 1,537 patients 
who failed to achieve target serum uric acid (sUA) levels despite treatment with a 
minimum of 8 weeks of allopurinol (at least 300 mg/day or 200 mg /day in subjects with 
eCrCl >45-60 mL/min) for Studies 301 and 302 or despite treatment with a “medically 
appropriate” dose of allopurinol or febuxostat for Study 304. These trials evaluated the 
urate lowering effect of 200 mg and 400 mg doses of lesinurad administered once daily 
with a concomitant XOI (allopurinol or febuxostat). In Studies 301 and 302, a greater 
proportion of patients achieved the primary endpoint (sUA <6 mg/dL at Month 6) in the 
lesinurad 200 mg + allopurinol treatment groups and the lesinurad 400 mg + allopurinol 
treatment groups as compared to placebo + allopurinol but a dose-response effect 
between the two lesinurad +allopurinol groups versus placebo + allopurinol was only 
demonstrated in Study 302. The results from multiple sensitivity analyses were 
generally supportive of the findings from the primary efficacy analysis. Over the 12-
month courses of both studies, these differences in treatment responses between the 
lesinurad + allopurinol groups versus placebo + allopurinol were consistently maintained 
and support the durability of lesinurad’s urate lowering effects. However, the magnitude 
of lesinurad’s urate lowering effect was modest in both of these trials ranging from 1.01-
1.09 mg/dL at Month 6 to 0.89-0.93 mg/dL at Month 12 for the lesinurad 200 mg + 
allopurinol treatment groups versus 1.23-1.36 mg/dL at Month 6 to 1.18 to 1.25 mg/dL 
at Month 12 for the lesinurad 400 mg + allopurinol treatment groups versus their 
respective PBO + ALLO groups.  
 
The results from the third trial, Study 304, were less robust. In this study, higher 
proportions of patients achieved the primary endpoint (sUA <5 mg/dL at Month 6) in a 
dose dependent manner in the lesinurad 200 mg + febuxostat and lesinurad 400 mg + 
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febuxostat treatment groups as compared to the placebo + febuxostat group. A 
statistically significant difference in response to study treatment was only noted for the 
lesinurad 400 mg + febuxostat group as compared to placebo in this trial. However, 
statistically significant differences in the proportions of patients treated with lesinurad 
200 mg + febuxostat who achieved a sUA <5 mg/dL were observed at the Month 5, 
Month 8 and later time points as compared to the placebo + febuxostat group, which 
suggests that this dose does provide additional urate lowering effect. The differences in 
treatment responses between both lesinurad + febuxostat groups versus placebo + 
febuxostat were steadily maintained over the 12-months of Study 304 and lend support 
to the durability of lesinurad’s urate lowering effect. The magnitude of lesinurad’s urate 
lowering effect was also modest in this trial with the adjusted differences in mean 
change from baseline in sUA for the lesinurad 200 mg + febuxostat arm versus PBO + 
FBX arm at the Months 6 and 12 time points being similar to than that observed with 
allopurinol in Studies 301 and 302 (0.79 mg/dL and 1.06 mg/dL, respectively) while the 
adjusted differences in mean change from baseline in sUA for the lesinurad 400 mg + 
FBX group versus PBO + FBX group at these time points were higher to that observed 
with allopurinol (ranging from 1.88 mg/dL at Month 6 to 1.66 mg/dL at Months 12). 
 
Since the primary endpoints for the pivotal studies were based on serum uric acid, 
additional support for a clinical benefit for treatment with lesinurad was to have been 
derived from a number of clinical major secondary endpoints that assessed gout flares 
and tophus resolution. No significant additional clinical benefit in terms of decreasing 
gout flares or the resolution or size of tophi was demonstrated with either the 200 mg or 
400 mg lesinurad treatment groups in these three studies. There was also no 
improvement in the assessments for disability that were conducted in these studies, but 
this was probably due to the low level of disability at baseline for the patient populations 
in these trials.  
 
Specific safety concerns raised during the review of safety included a higher rate of 
deaths, a higher rate of MACE events, a higher rate of serious adverse events and a 
higher rate of serious and non-serious renal-related adverse events.  The dose-
dependent higher incidences of serious and serious renal-related adverse events 
observed with LESU400 mg + XOI correlated with safety findings from the LESU400 mg 
monotherapy dose evaluated separately in a 6-month, randomized, placebo-controlled 
trial (Study 303).    
 
There was a consistent overall numeric imbalance against lesinurad in deaths that 
occurred during the controlled portions of the pivotal, phase 3, lesinurad +XOI trials 
(301, 302 and 304). Overall, the types of deaths were consistent with the risks related to 
the underlying and concomitant medical conditions (e.g., hypercholesterolemia, 
hypertension, diabetes mellitus, chronic kidney disease and cardiovascular disease) 
reported by these subjects. However, the exposure-adjusted incidence rates for death in 
the lesinurad groups were low overall, with highly overlapping confidence intervals, 
making it difficult to draw definitive conclusions.  
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MACE events were seen in all study arms, including the PBO + XOI arm. The incidence 
rates for the number of subjects with MACE events and the overall number of MACE 
events for both the PBO + XOI and the LESU200 mg + XOI group were comparably 
low, but the risk for subjects with MACE events as well as the overall number of MACE 
events was nearly double for the LESU400 mg + XOI treatment group. This was also 
reflected in the numeric imbalances in the various types of MACE events, with higher 
rates of cardiovascular deaths and non-fatal MI particularly for the LESU400 mg +XOI 
group.  When examined separately by XOI, the exposure-adjusted incidence in all 
treatment groups for MACE events was higher in the lesinurad + febuxostat Study 304 
which was limited by the size of the study and the small numbers of adjudicated events.  
Once again, the overall small numbers of these types of events along with the highly 
overlapping confidence intervals make it difficult to draw definitive conclusions.  
Although some reassurance was provided by similarities observed in the MACE rate 
from a 6-month, open-label, prospective safety study of 1,732 patients with gout treated 
with allopurinol and from the literature, it does not explain the dose-dependent increase 
in MACE events observed in the LESU400 mg + XOI treatment group or the apparent 
increase in MACE events when co-administered with febuxostat whose current USPI 
carries a cardiovascular warning. 
 
A higher proportion of patients in the LESU400 mg +XOI group experienced serious 
adverse events during the three pivotal studies as compared to the PBO + XOI and 
LESU200 mg + XOI treatment groups. Similarly, a much higher proportion of serious 
adverse events was also reported by subjects in the LESU400 mg group as compared 
to placebo in the 6-month monotherapy study (303). Numerical imbalances in the 
number of serious adverse events were noted with higher incidences in the LESU400 
mg + XOI treatment group versus PBO + XOI in the following system organ classes: 
Cardiac Disorders, Renal and Urinary disorders, and Metabolism and Nutrition 
Disorders. In the 6-month monotherapy study, the imbalance in serious adverse events 
was primarily due to the number of serious adverse events listed under the Renal and 
Urinary Disorders system organ class for LESU400 mg treated subjects. The higher 
rates of serious adverse events under the Metabolism and Nutritional Disorder system 
organ class were due to the number of cases of serious gout attacks experienced by 
subjects in the LESU400 mg + XOI group. This is not an unexpected finding due to the 
increase in risk for gout flares as a result of fluctuations in serum uric acid associated 
with urate lowering therapy. 
 
The population in the lesinurad phase 3 studies had multiple risk factors for renal 
adverse events including chronic kidney disease (CKD), diabetic nephropathy, 
hypertension and congestive heart failure as well as the use of concomitant medications 
such as colchicine, NSAIDs, diuretics and ACE inhibitors. The risk for lesinurad-
associated renal toxicity is best evidenced by safety data from the monotherapy Study 
303. In this study, treatment with the drug is clearly associated with a marked increase 
in risk for renal adverse events, including reversible and non-reversible creatinine 
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elevations and serious renal-related adverse events including acute and chronic renal 
failure as there were no cases of renal adverse events observed in the placebo group.  
This risk appears to be dose-dependent, as a higher rate of renal adverse events was 
observed in subjects treated with LESU400 mg + XOI as compared to LESU200 mg 
+XOI and PBO + XOI in the three, pivotal lesinurad + XOI studies. A dose-dependent 
rate of renal adverse events was also seen when these data were examined by 
concomitant use of allopurinol (Studies 301 and 302). However, this phenomenon was 
not observed in Study 304 in which both lesinurad + febuxostat treatment groups had 
higher rates of renal adverse events than placebo. All of the serious renal adverse 
events (acute and chronic renal failure) that occurred in the lesinurad + XOI treatment 
groups of Studies 301, 302 and 304 were experienced by patients treated with 
LESU400 mg + XOI. However, the two patients who developed acute renal failure that 
required hemodialysis in the safety database submitted in support of lesinurad were 
taking LESU200 mg +XOI in the extension studies. Unanswered questions remain 
regarding the true extent of the reversibility of drug’s nephrotoxicity particularly since 
some patients continued to have serum creatinine elevations more than 84 days after 
discontinuing lesinurad. Results of a cystatin C study suggest that the changes in serum 
creatinine that occurred are likely to represent a change in GFR rather than a change 
related to some other factor such as proximal tubule secretion of creatinine. 
Unfortunately, the results of renal biopsies from patients who developed acute renal 
failure following exposure to lesinurad failed to provide clarification regarding the 
etiology of these patients’ renal failure. 
 
A dose dependent risk for kidney stones was also seen as more subjects in the 
LESU400 mg + XOI group as compared to the LESU200 mg + XOI group developed 
kidney stones while participating in the pivotal phase 3 studies. A similar pattern was 
also observed for the occurrence of serious kidney stones in these trials.     
 
In the past, the administration of uricosuric agents like lesinurad was reserved for 
hyperuricemic patients who were classified as under-excretors of uric acid based on the 
results from a 24-hour urine collection. Due to the difficulties associated with obtaining 
adequate 24-urine collections and the ease of administering xanthine oxidase inhibitors, 
this practice has lost favor in clinical practice. If the Applicant had identified potential 
study subjects who were under-excretors of uric acid and designed their pivotal trials 
around this subpopulation it is possible that the risk-benefit profile of lesinurad might 
have been more favorable. As such, lesinurad treatment is clearly associated with an 
increased risk of renal adverse events, including reversible and non-reversible 
creatinine elevations and serious renal-related adverse events. The risk appears to be 
dose-dependent, with the highest risk associated with use of lesinurad as monotherapy, 
without a concomitant xanthine oxidase inhibitor, which is why the Applicant is not 
pursuing a monotherapy indication for this drug.    
 
However, when evaluating the safety concerns specific to the proposed regimen of 
lesinurad 200 mg daily in combination with a xanthine oxidase inhibitor, the risk of 
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adverse events does not consistently appear to be increased relative to the control 
group.  Therefore, in contrast with higher doses or monotherapy use, the risk/benefit 
profile of the 200 mg daily dose of lesinurad in combination with XOI is adequately 
favorable, despite modest efficacy.   
 

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

The Applicant submitted a RISK Evaluation Minimization Strategy (REMS) for lesinurad 
in their original submission and a revised REMS in an amendment dated April 9, 2015 
based on an information request contained in the agency’s 74-day filing communication 
letter. Based on accruing experience with communication plan-only REMS, the Division 
of Risk Management (DRISK) has determined that communication plan-only REMS 
should be limited to scenarios where the safety concern is sufficiently worrisome that 
escalation of mitigation strategies (such as “Elements to Assure Safe Use”/restricted 
distribution) would be warranted if the communication plan is not meeting its objectives.  
Therefore, based on current information, DRISK believes that labeling may be adequate 
to address the renal and cardiovascular safety concerns and no REMS is required at 
this time.  However, a REMS may be reconsidered if future postmarketing evidence 
identifies a safety risk that may not be managed adequately by labeling.  
 

1.4 Recommendations for Postmarket Requirements and Commitments 

As per provisions of the Pediatric Research Equity Act (PREA), the Applicant submitted 
a request for a full waiver not to conduct studies in birth to 18 years of age in pediatric 
patients with gout and hyperuricemia since such studies would be impossible or highly 
impractical. Based on discussions held at the July 8, 2105 meeting of the Pediatric 
Review Committee (PeRC), it was agreed that the Applicant’s proposed request for a 
full pediatric waiver was acceptable.  
 
At the present, no need for conducting postmarketing requirements and/or commitments 
for lesinurad has been identified. This issue will be discussed at the pending Arthritis 
Advisory Committee meeting scheduled for October 23, 2015.  
 

2 Introduction and Regulatory Background 

2.1 Product Information 

The established name of the subject drug of this application is lesinurad and the 
proposed trade name is Zurampic®. The established name will be used in this review to 
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refer to the drug. Lesinurad is provided as immediate release, blue, oval, film-coated 
tablets containing 200 mg of the active pharmaceutical ingredient, lesinurad, as the 
free-acid and the following inactive ingredients: lactose monohydrate, microcrystalline 
cellulose, hypromellose, crospovidone, and magnesium stearate.  
 
Lesinurad is a uric acid reabsorption inhibitor and a uricosuric agent. It inhibits the urate 
transporters URAT1 and OAT4 located in the proximal renal tubule. URAT1 is 
responsible for the majority of the reabsorption of filtered uric acid from the renal tubular 
lumen. OAT4 is a uric acid transporter involved in diuretic induced hyperuricemia. 
Inhibition of URAT1 and OAT4 theoretically should result in increased uric acid 
excretion and lower serum uric acid (sUA) levels.  
 
The proposed indication for lesinurad is the treatment of chronic hyperuricemia 
associated with gout in adult patients when administered in combination with a xanthine 
oxidase inhibitor (XOI). The proposed dosing regimen is 200 mg of lesinurad once daily 
in the morning taken at the same time with one of the marketed XOIs (allopurinol or 
febuxostat) with food and water. Patients taking lesinurad need to be well hydrated to 
minimize the risk of renal calculi (stones).  

2.2 Tables of Currently Available Treatments for Proposed Indications 

Table 1 lists the currently approved small molecule products as well as therapeutic 
biologic treatments for the management of hyperuricemia.  
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warnings for both cardiovascular events and hepatotoxicity some of which have resulted 
in fatalities. Benzbromarone, sulfinpyrazone and probenecid comprise the uricosuric 
class of drugs which can be used in patients who are underexcretors of urate. 
Uricosuric agents are used as second-line therapy since their usefulness is limited by 
the risk for developing urate renal stones and crystalluria in patients who are 
overexcretors of urate, have decreased renal function (creatinine clearance of <50 
mg/minute), and/or are not well hydrated to support good urine flow. Pegloticase is a 
pegylated formulation of recombinant porcine urate oxidase that is administered 
intravenously. It is reserved as tertiary therapy as a treatment for patients with severe 
tophaceous gout who are refractory to conventional therapy. The effectiveness of this 
therapeutic biologic is limited by the development of neutralizing antibodies and the 
occurrence of infusion reactions and anaphylaxis which requires patients to be 
premedicated prior to its administration. Additionally, patients with underlying congestive 
heart failure have to be monitored for exacerbations post-administration of pegloticase.  

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

An End-of-Phase 2 (EOP2) meeting for lesinurad was held in July 2011, at which time 
FDA and Ardea Biosciences discussed the proposals for the lesinurad/allopurinol 
studies 301 and 302, lesinurad monotherapy study 303, and lesinurad/febuxostat study 
304.  Discussion topics included: 

• In light of the doubling of exposure of lesinurad in patients with renal impairment; 
FDA requested subgroup analyses of the trials based on degree of renal 
impairment 

• FDA expressed concerns about calling patients who are suboptimally treated 
with allopurinol as “inadequate responders,” but agreed that the proposed add-on 
studies to typically used doses of allopurinol were acceptable.   

• FDA also agreed with the proposed primary endpoint of proportion of patients 
achieving a serum uric acid (sUA) less than 6 mg/dL for studies 301, 302, and 
303, and noted that this endpoint would also have been acceptable for study 304. 

• FDA raised questions about whether the selected once-daily dosing interval was 
justified and whether a BID regimen would have allowed for a lower nominal 
dose.  Ardea provided their rationale for once daily dosing, which included a 
longer pharmacodynamic effect than pharmacokinetic half-life, PK modeling 
which suggested a BID regimen would produce only a small increase in urate 
lowering, and their concern that dosing at night might increase the potential for 
crystallization due to lower urine volume at night. 

 
In February 2014, FDA provided written feedback to questions posed by Ardea related 
to the results of the monotherapy Study 303, which demonstrated more renal adverse 
events (AEs) and serious adverse events (SAEs) in the lesinurad monotherapy group. 
Ardea proposed to amend the ongoing phase 2 and 3 studies of lesinurad with xanthine 
oxidase inhibitors to include mitigation efforts, such as urine alkalinization, mandatory 
withdrawal of any subjects experiencing nephrolithiasis while in the studies, requiring 
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patients to have a urine pH >6.5 at 6 to 8 hours post lesinurad dosing with mandatory 
monitoring and recording of urine pH, requiring calculation of creatinine clearance (CrCl) 
monthly for the initial 12 months and then every 2 months thereafter, and amending the 
management algorithm for subjects based on serum creatinine (sCr) and estimated 
CrCl to provide additional withdrawal guidelines and follow-up visits until sCr changes 
have resolved.  FDA stated the proposed changes were acceptable, but noted that if 
intensive safety monitoring and mitigation efforts were necessary to ensure safe use of 
lesinurad that this would be a consideration in the overall risk-benefit assessment. 
 
A pre-NDA meeting was held in September 2014. FDA highlighted the previously 
identified issues of dosing frequency, renal and cardiovascular safety, adequacy of data 
on patients taking more than 300 mg/day of concomitant allopurinol, and the ability to 
assess the impact of the renal safety-related protocol amendments implemented during 
the ongoing studies.  FDA noted that it was unclear whether Risk Evaluation and 
Mitigation Strategies (REMS) would be sufficient to address the identified concerns, and 
that the need for REMS would be a review issue. 
 

2.6 Other Relevant Background Information 

The development of lesinurad was initially conducted by Ardea Biosciences, Inc. which 
has subsequently become a wholly owned subsidiary of AstraZeneca PLC. It is 
currently not marketed in any foreign countries.  

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

Ardea Biosciences’ submission was appropriately organized to allow information to be 
reviewed in an acceptable manner. Multiple amendments were submitted to the 
application by Ardea Biosciences on February 5, 2015, February 25, 2015 and April 28, 
2015 that contained corrected datasets for the integrated summaries of efficacy and 
safety analyses, and for Study 304.  

3.2 Compliance with Good Clinical Practices 

According to statements included in the reports for the phase 3 trials (301, 302, and 
304) the Applicant certified that these studies were conducted in compliance with the 
following: Good Clinical Practice standards as outlined in the Declaration of Helsinki or 
the International Conference on Harmonization (ICH) Good Clinical Practice (GCP) 
guidelines, with the institutional review board regulations as per 21 CFR (56), and the 
informed consent regulation as per 21 CFR (50).  
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Arthur Shaw of the Office of Pharmaceutical Quality (OPQ)/Office of New Drug Products 
(ONDP)/ Division of New Drug Products II (NDPII) and Dr. Sandra Suarez of the 
Division of Biopharmaceutics. 

4.2 Clinical Microbiology 

Since lesinurad is an orally administered agent, this application did not contain any 
microbiology product quality data for review.  
   

4.3 Preclinical Pharmacology/Toxicology 

The preclinical pharmacology/toxicology data included in this application was reviewed 
by Dr. Mathew Whittaker revealed no issues that would preclude approval.  The 
established pharmacologic class (EPC) for lesinurad remains under discussion.  
 

4.4 Clinical Pharmacology 

Dr. Jianmeng Chen reviewed the clinical pharmacology data contained in this 
application. Dr. Chen recommends approval of this application for the proposed 
indication with the caveat that lesinurad should be used in gout patients whose 
creatinine clearance is > 45 mL/min based on the following: 

• The activity of lesinurad is dependent on the renal function of patients. There 
appears to be an attenuated uric acid lowering activity in patients with eCrCl < 45 
mL/min based on subgroup analysis 

• Lesinurad decreased eCrCl from baseline in a dose-dependent manner in all 
categories of renal impairment patients that resulted in a higher rate of renal-
related adverse events in patients with worse baseline renal function (e.g., 
worsening renal failure)   

4.4.1 Mechanism of Action 

Lesinurad is proposed to act as a selective uric acid reabsorption inhibitor (SURI) that 
inhibits the URAT1 transporter. URAT1 is responsible for the majority of the 
reabsorption of filtered uric acid from the renal tubular lumen. By inhibiting URAT1, 
lesinurad increases urinary uric acid excretion and thereby lowers serum uric acid 
(sUA). Lesinurad also inhibits OAT4, a uric acid transporter involved in diuretic-induced 
hyperuricemia.  

4.4.2 Pharmacodynamics 

Phase 1 and 2 studies of lesinurad conducted by the Applicant showed a direct 
relationship between lesinurad dose and sUA lowering, with doses of 100 mg qd and 
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lower being relatively inactive and doses of 200 mg, 400 mg, and 600 mg qd showing 
dose-related effects on sUA and uUA. In the dose ranging study on background of 
allopurinol (Study 203), 3 doses of lesinurad (200 mg QD, 400 mg QD, and 600 mg QD) 
were compared with placebo over 28 days of treatment. The percent change from 
baseline in sUA following 4 weeks of treatment (primary efficacy endpoint) was 
statistically significant for lesinurad plus allopurinol compared with placebo plus 
allopurinol (Figure 1: -16.12%, -22.07%, and -30.35% in the 200 mg, 400 mg, and 600 
mg dose groups, respectively, compared with +2.63% in the placebo group; p < 0.0001 
for all comparisons). (Note: Reader is referred to Dr. Chen’s review for more 
information.) 
 

Figure 1 – Mean Percent Change from Baseline in sUA Concentration by Study Population (ITT 
Population) 

 
Modified Sponsor’s Fig.4; p. 73 CSR Study 203 

 

4.4.3 Pharmacokinetics 

Lesinurad’s pharmacokinetics profile is as follows: 
• Absorption: 100% bioavailability, Tmax 2-4h 

– Food effect: Cmax ↓18-52%, AUC ↔, PD effect ↑ 
– Dose proportional 5-1200 mg 

• Distribution: 
– 98% protein bound; mainly to albumin 
– Vss 20L 
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mg dose of lesinurad administered as monotherapy, which is not under consideration 
for marketing; and 306 and 307 were not designed to evaluate efficacy (the interim 
reports for these trials contained only safety data related to chronic administration of the 
drug). 
 
The safety database included all subjects who participated in the pivotal phase 3 trials 
(301, 302 and 304) and the monotherapy Study 303 as well as safety data collected 
from the phase 1 and 2 studies and the ongoing extension studies 306 and 307. This 
review focuses primarily on the data for the proposed administration of lesinurad with a 
xanthine oxidase inhibitor. Safety data will be discussed in section 7. 

5.3 Discussion of Individual Studies/Clinical Trials 

Lesinurad’s efficacy as a uricosuric agent in hyperuricemic gout patients despite 
concomitant XOI therapy was evaluated by the Applicant in three phase 3 clinical 
efficacy trials, 301, 302 and 304. These studies differed in the target populations they 
evaluated as well as in their primary and major secondary endpoints. Studies 301 and 
302 were replicate studies in gout patients with or without tophaceous disease who had 
an inadequate hypouricemic response to standard of care allopurinol (e.g., a dose of at 
least 300 mg/day or 200 mg/day in subjects with eCrCl > 45-60 mL/min).  Study 304 
evaluated tophaceous gout patients who were concomitantly taking 80 mg of febuxostat 
a day with lesinurad to support a broader XOI indication. The primary endpoint for 
studies 301 and 302 was the proportion of patients who achieved a sUA <6 mg/dL by 
Month 6. In addition to being used as a surrogate endpoint in the regulatory setting to 
evaluate other urate lowering agents, a sUA level < 6 mg/dL is also the standard of care 
for individuals with symptomatic hyperuricemia and gout as per treatment guidelines 
published by the American College of Rheumatology1. Long term urate lowering at this 
level is expected to result in fewer clinical manifestations of hyperuricemia such as 
recurrent gout attacks. Although a sUA level of < 5 mg/dL has not been required as a 
primary endpoint in clinical trials, this lower threshold of sUA is the recommended 
clinical target for patients with refractory, chronic gout and/or high urate burden 
(tophaceous deposits)1.  
 
The major secondary endpoints in these studies, assessment of gout flares, tophi 
reduction, and improvement in disease-related disability, are intended to provide clinical 
support of the benefit associated with the degree of urate lowering associated with the 
administration of lesinurad. The gout flare and tophi reduction assessments used in 
these pivotal trials are considered clinically appropriate endpoints in evaluating 
response to urate lowering therapy and have been used in the regulatory setting to 
evaluate other urate lowering agents. The Vernier calipers method used to measure 
tophi diameter in these studies has been found to be a reliable, sensitive and 
                                            
1 Khanna D, Fitzgerald JD, Khanna PP, et al. 2012 American College of Rheumatology guidelines for 
management of gout, part 1: systematic nonpharmacologic and pharmacologic therapeutic approaches to 
hyperuricemia. Arthritis Care Res. 2012;64(10):1431-1446.   
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reproducible methodology by the Outcomes Measures in Rheumatology (OMERACT) 
102.  
 
The Health Assessment Questionnaire Disability Index (HAQ-DI), HAQ Visual Analogue 
Scale (VAS) Pain Score, Patient Global Assessment (PGA) and the physical component 
SF-36 are patient reported outcome (PRO)3 instruments for assessment of disability 
and pain in gout patients that have also been used in the clinical development programs 
of other urate lowering therapies submitted for regulatory review. The Sheehan 
Disability Score for productivity and the Treatment Satisfaction Questionnaire for 
Medication (TSQM) were also assessed in the trials but have not been previously 
accepted by FDA for gout trials.    
 
Since Studies 301 and 302 utilized identical study protocols, the design of their common 
protocol will be presented first followed by a discussion of the individual reports for 
these trials, the study report for 304, and an interim combined report of the ongoing 
extension Studies 306 and 307 which also utilized a common protocol. An abbreviated 
study report for 303 that evaluated lesinurad monotherapy may be found in Section 10.   
 
Review of the common protocol utilized in Studies 301 and 302: 
 
Title: A Phase 3 Randomized, Double-Blind, Multicenter, Placebo-Controlled, 
Combination Study to Evaluate the Efficacy and Safety of Lesinurad and 
Allopurinol Compared to Allopurinol Alone in Subjects with Gout Who Have Had 
an Inadequate Hypouricemic Response to Standard of Care Allopurinol.  
 
Dates Conducted:  

1. Study 301 was started on February 8, 2012 and completed on July 1, 2014. 
Database lock was August 2, 2014. 

2. Study 302 was started on December 16, 2011 and completed on July 3, 2014. 
Database lock was July 20, 2014. 

 
Objectives: 
Primary Objective: 

• Assess the efficacy of lesinurad by Month 6 when used in combination with 
allopurinol as compared to allopurinol monotherapy 

Secondary Objectives: 
• Assess the efficacy of lesinurad by Month 12 when used in combination with 

allopurinol as compared to allopurinol monotherapy 

                                            
2 Dalbeth N, McQueen FM, Singh JA, et al. Tophus measurement as an outcome measure for clinical 
trials of chronic gout: progress and research priorities. J Rheum 2011;38(7):1458-1461. 
3 Singh JA, Taylor WJ, Simon LS, Khanna PP, et al.  Patient-Reported Outcomes in Chronic Gout: A 
Report from OMERACT 10. J Rheum. 2011; 38(7):1452-1457. 
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• Evaluate the safety of lesinurad over 6 months and 12 months when used in 
combination with allopurinol 

• Evaluate via population analysis the influence of intrinsic factors (age, sex, race, 
body weight, renal function, concomitant medication use) on oral clearance of 
lesinurad 

• Assess the effect of lesinurad when used in combination with allopurinol on 
Health-Related Quality of Life and physical function 

 
Overall Design: 
Studies 301 and 302 were to have been 12-month, multicenter, randomized, double-
blind, placebo-controlled, three-arm, parallel group, phase 3 replicate trials in gout 
patients who had an inadequate hypouricemic response to standard of care allopurinol 
(e.g., a dose of at least 300 mg/day or 200 mg/day in subjects with eCrCl > 45-60 
mL/min). The trials were comprised of three parts: an initial 28-day screening period 
(which included a run-in period of approximately 14 days) followed by a 12-month, 
double-blind treatment period and a 14-day follow-up period. However, the common 
protocol was amended to include more frequent monitoring of subjects and extend the 
follow-up period for to 3.5 months as a result of a nephrotoxicity safety signal observed 
in the monotherapy trial 303 (Figure 2).  
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Figure 2 - Design Scheme for Studies 301 and 302 

   

   
     Adapted Sponsor’s Figure 1; p. 37-38; Study 301 CSR 
   
        
During the run-in period of the screening phase, study candidates were to have initiated 
prophylactic gout therapy and switched to comparable doses of sponsor-provided 
allopurinol therapy. Patients who successfully completed the screening process were to 
have been randomized via a 1:1:1 ratio stratified by renal function (estimated creatinine 
clearance > 60 ml/min versus < 60 ml/min) and tophi (presence or absence) to one of 
three treatment groups:  

• Placebo QD plus allopurinol  
• Lesinurad 200 mg QD plus allopurinol  
• Lesinurad 400 mg QD plus allopurinol  

All gout flare prophylaxis regimens were to have been discontinued at Month 5. Patients 
who completed these studies were to have the option of continuing to receive active 
treatment with lesinurad by enrolling in a 12-month, open-label extension trial (Study 
306). Subjects who did not enter the OLE study were to have been seen for safety 
within 14 days of completing the double-blind portion of these trials. Following the 
implementation of Protocol Amendment 4, subjects with a serum creatinine (sCR) >0.1 
mg/dL above their baseline value at the follow-up visit were required to return to the site 
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monthly for further assessment until the subject’s sCr value was <0.1 mg/dL of their 
baseline value or until 3 monthly assessments after their follow-up visit took place.  
 
 
Eligibility: 
Table 3 summarizes the major inclusion and exclusion criteria for Studies 301 and 302: 

Table 3 – Tabular Summary of Major Inclusion and Exclusion Criteria for Studies 301 and 302 

Major Inclusion Criteria: 
1. Males and females between 18 and 85 years of age  
2. Diagnosis of gout as per the American Rheumatism Association Criteria for the Classification of 

Acute Arthritis of Primary Gout 
3. Taking allopurinol as the sole urate-lowering therapy indicated for the treatment of gout for at 

least 8 weeks prior to the Screening visit at a stable, medically appropriate dose, as determined 
by the investigator, of at least 300 mg/day (at least 200 mg/day for subjects with moderate renal 
impairment) 

4. Able to take gout flare prophylaxis with colchicine or an NSAID (including Cox-2 selective NSAID) 
with or without proton pump inhibitor 

5. Serum uric acid (sUA) level > 6.5 mg/dL at the screening visit and Day -7 visit 
6. Experienced at least 2 gout flares in the prior 12 months 
7. Female subjects of childbearing potential had to agree to use a non-hormonal method of 

contraception 
Major Exclusion Criteria: 

1. Acute gout flare that had not resolved at least 7 days before the baseline visit (Day 1) 
2. History of (H/O) hypersensitivity or allergy to allopurinol 
3. Taking any other approved urate-lowering medication that is indicated for the treatment of gout 

other than allopurinol (e.g., another xanthine oxidase inhibitor [XOI] or uricosuric agent) within 8 
weeks of the screening visit 

4. Previous treatment with pegloticase 
5. Pregnant or breastfeeding  
6. Consumed more than 14 drinks of alcohol per week (e.g., 1 drink =5 oz [150 mL] of wine, 12 oz 

[360 mL] of beer, or 1.5 oz [45 mL] of hard liquor) 
7. H/O myositis/myopathy or rhabdomyolysis 
8. H/O human immunodeficiency virus (HIV) infection 
9. Positive test for active hepatitis B or C infection 
10. Unstable angina, New York Heart Association (NYHA) class III or IV heart failure, myocardial 

infarction, stroke or deep venous thrombosis (DVT) within the last 12 months; or subjects 
currently receiving anticoagulants 

11. Uncontrolled hypertension (defined as a systolic pressure > 160 mm Hg or diastolic pressure > 95 
mm Hg) on repeated measurements on 2 separate visits during the screening period 

12. Estimated creatinine clearance <30 mL/min calculated via the Cockcroft-Gault formula using ideal 
body weight 

13. Hemoglobin < 10 g/dl (males) or < 9 g/dL (females) during the screening period 
14. Alanine aminotransferase (ALT) or aspartate aminotransferase (AST) > 2.0 x upper limit of 

normal (ULN) during the screening period 
15. Gamma glutamyl transferase (GGT) >3 x ULN during the screening period 
16. Creatinine kinase (CK) >2.5 x ULN during the screening period 
17. Active peptic ulcer disease requiring treatment 
18. H/O xanthinuria, active liver disease, or hepatic dysfunction 
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Treatment: 
Study medication was to have been supplied as 200 mg and 400 mg tablets of lesinurad 
or matching placebo. The common protocol mandated that all subjects were to have 
received concomitant therapy with at least 300 mg/day of allopurinol. Patients with 
moderate renal impairment (eCrCl > 45-60 mL/min) were to have received at least 200 
mg/day of allopurinol. Concomitant allopurinol was to have been provided by the 
sponsor as 100 mg and 300 mg tablets. Patients were to have been instructed to take 
their study medications as a single, oral dose in the morning with food and one cup 
(8oz.; 240 mL) of water along with their morning dose of allopurinol. Missed doses of 
study medication or concomitant allopurinol were not to have been made up on the 
following day. Compliance was to have been assessed by the number of study 
medication tablets returned. 
 
The protocol permitted the temporary stopping of study medication, allopurinol and/or 
gout prophylaxis due to suspected drug toxicity or clinically meaningful increases in 
serum creatinine. Resumption of the same dose of study medications (e.g., lesinurad or 
matching placebo) was to have occurred when medically appropriate or when the 
patient’s serum creatinine had returned to within 0.2 mg/dL of its level prior to elevation. 
Additionally, subjects who had temporally discontinued study medication due to an 
increase in serum creatinine were to have been instructed to increase their daily fluid 
intake to at least 2 liters/day and start a urine alkalinization regimen (e.g., sodium 
bicarbonate at 650 mg once or twice daily or potassium citrate 30-40 mEq/day) in order 
to increase the solubility of urinary uric acid. Restarting concomitant allopurinol at a 
lower dose was permitted provided it was increased to the original dose. Patients who 
were medically unable to increase their allopurinol to the original dose were allowed to 
continue taking the drug at a minimum of > 100 mg per day.  
 
Concomitant Medications: 
Concomitant administration of the following medications was prohibited during the 
study: urate lowering medications other than allopurinol, systemic immunosuppressive 
or immunodulatory agents, chronic treatment with > 325 mg/day of salicylate, and 
known inhibitors of epoxide hydrolase (e.g., valpromide, progabide, and valproic acid). 
Initiation of drugs with secondary uricosuric effects such as fenofibrate, losartan, and 
chronic guaifenesin during the trial was also not permitted. Subjects taking these 
medications were to have remained on stable doses for the duration of the study. Due 
to the increased risk for drug-drug interactions with colchicine, the concomitant use of 
P-gp or strong CYP3A4 inhibitors were also contraindicated in patients with renal or 
hepatic impairment who were taking colchicine prophylaxis.  Subjects taking 
medications cleared by the CYP3A4 metabolic pathway were to have been monitored 
for possible decreases in the therapeutic effectiveness of these drugs since lesinurad 
has been shown to be a mild inducer of this isozyme. All concomitant medications were 
to have been recorded at each visit in each subject’s case report form. 
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Gout Flare Treatment: 
Patients who experienced an acute gout flare during the study were to have been 
treated with an individualized anti-inflammatory regimen that included colchicine (acute 
flare regimen), a NSAID with a PPI, or corticosteroids administered via the intra-articular 
or oral route.  
 
Removal of Patients from Treatment or Assessment: 
Subjects were to have been withdrawn from these trials if they discontinued study 
medication or concomitant allopurinol for longer than a continuous 6-week period, 
experienced an adverse event that would have precluded further exposure, required 
treatment with prohibited or contraindicated medications, were noncompliant, withdrew 
consent, became pregnant or due to an administrative reason.  However, following the 
implementation of Protocol amendment 4, subjects who discontinued the use of 
lesinurad/placebo could continue allopurinol alone and continue protocol-specific 
procedures. Subjects who permanently discontinued allopurinol had to discontinue 
lesinurad/placebo and were to have been removed from the study.   
 
 
Study Procedures: 
The following Table 4 - 6 are tabular flow charts of the scheduled study visits and 
protocol specified procedures and evaluations that were to have been completed. [Note: 
These flow charts have been updated to include additional safety measures that were 
implemented as per amendments 3 (June 14, 2013) and 4 (January 2, 2014) to the 
common study protocol as a result of the SAE reports of acute kidney failure and kidney 
stones in the ongoing phase 3 studies. For additional information regarding these safety 
changes refer to the Study Conduct subsection below.] 
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Table 4 – Schedule of Procedures and Evaluations for Studies 301 and 302 

   
Adapted Sponsor’s Table 1 p.41-45; Study 301 CSR 

 
Table 5 - Schedule of Procedures and Evaluations for Studies 301 and 302 (cont.) 

   
Adapted Sponsor’s Table 1 p.41-45; Study 301 CSR 
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Table 6 - Schedule of Procedures and Evaluations for Studies 301 and 302 (cont.) 

  
Adapted Sponsor’s Table 1 p.41-45; Study 301 CSR 
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 Table 7 - Schedule of Procedures and Evaluations for Studies 301 and 302 (cont.) 

  

  
Adapted Sponsor’s Table 1 p.41-45; Study 301 CSR 

 
 
Outcome Measures: 
The following efficacy assessments were to have been performed: 
 
Primary efficacy endpoint: 
The primary efficacy variable for these trials was:  

• Proportion of patients with sUA <6 mg/dL by Month 6 
o Subjects’ sUA levels were to have been measured via a validated 

bioanalytical assay at a central lab on blood samples collected at study 
visits scheduled during screening and at baseline, and thereafter at 
Months 1-6, 8, 10 and 12. To prevent unblinding, these measurements 
were not to have been disclosed to study investigators (after the Day -7 
visit) or to the Applicant (after the baseline visit). Data generated from the 
serial measurement of sUA were to have been used in determining clinical 
outcomes that evaluated reduction in sUA over the course of these trials.  
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Secondary efficacy endpoints: 
These studies had a number of secondary endpoints. The key secondary variables for 
these trials were: 

• Proportion of subjects requiring treatment for a gout flare during the time period 
from Month 6 to Month 12  

o Clinically relevant gout flares were defined by the common protocol as 
subject reported gout flares that required the use of prescribed or over the 
counter colchicine, analgesics, and/or anti-inflammatory medication 
(including corticosteroids). Patients self-record each gout flare including 
duration, severity (pain score at rest via an 11-point numerical rating scale 
[0= no pain and 10= worst imaginal pain]), symptoms (presence of 
warmth, swelling, and tenderness of the most severely involved joint), 
treatment and healthcare resource utilization via an eDiary, which asked 
subjects daily “Have you had a gout attack (flare)?” This information was 
used in the determination of clinical outcomes that assessed gout flares 
and treatment over the course of these studies.  

• Proportion of subjects with > 1 target tophus at baseline who experienced 
complete resolution of at least 1 target tophus by Month 12 

o The diameters of subcutaneous tophi were to have been measured via the 
Vernier calipers method. This process required investigators trained in this 
methodology to use digital calipers to capture both the longest diameter 
and longest perpendicular measurement (i.e., > 5 mm and < 20 mm) of up 
to 5 target tophi located on the hands/wrists and feet/ankles of patients 
with tophi in these studies. Draining, acutely inflamed, or tophi that had 
been previously infected were not selected for this assessment. These 
measurements including photographs to aid in identification of selected 
tophi were to have been performed at baseline and the Month 12 visit. The 
collected data were to have used in the determination of the clinical 
outcomes that assessed reduction in tophus burden in these studies.  

Other secondary efficacy variables for these trials were: 
• Mean percent change from baseline in the sum of the areas for all target tophi 

at each visit 
• Proportion of subjects with an improvement from baseline in the Health 

Assessment Questionnaire – Disability Index (HAQ-DI) of at least 0.25 at 
Month 12 

o This is a self-reported functional status instrument that was used to 
measures disability over the 12 months of treatment as assessed by 8 
domains of functionality. The highest scores from the 8 domains 
(range: 0-24) are summed and divided by 8 to yield a Functional 
Disability Index (range: 0-3 with higher scores indicative of increased 
functional disability). The minimum clinically important difference 
(MCID) for the HAQ-DI score is -0.22 in rheumatoid arthritis (RA).  In 
determining this assessment, the Applicant is using a HAQ-DI score of 
-0.25 since it is the closest actual score above the minimum clinically 
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important difference. However, it should be noted that the study 
population were not required to have chronically active gout, therefore 
using the MCID for RA may not be considered relevant to these gout 
study populations. 

• Mean change from baseline to Month 12 in the physical component scale of 
the Short Form-36 (SF-36) 

o The SF-36 is a validated, 36-item, self-reported questionnaire 
comprised of 8 subdomains that was used to calculate the 2 summary 
scores: physical component summary (PCS) and mental component 
summary (MCS). Average scores in healthy normal population age 55-
64 for males and females combined are 47 for PCS and 52 for MCS. 
Higher scores represent better mental and physical quality of life. The 
same concerns raised above regarding the HAQ-DI also apply to this 
outcome measure.  

• Total Treatment Satisfaction Question for Medication Score (TSQM) 
o The TSQM is a self-reported questionnaire comprised of four domains: 

efficacy, convenience, side effects, and overall satisfaction with the 
medication. It is used to evaluate patient’s satisfaction with a 
medication.  

• Mean change from baseline in the Sheehan Disability Scale (SDS) 
o The SDS is a self-reported questionnaire that measures functional 

impairment in 3 domains: work/school impairment, social impairment, 
and impairment of family life/home responsibilities. A total disability 
score is calculated based on the sum total of the disability scores for 
each question. Unproductive days or days lost from work during the 
previous week are also calculated. Higher scores are associated with 
greater impairment. The same concerns raised above regarding the 
HAQ-DI also apply to this outcome measure. 

• Mean change from baseline in Patient Global Assessment (PGA) of Disease 
Activity 

o The PGA is a validated patient-rated instrument that is comprised of a 
single item, a100 mm visual analogue scale (VAS). It is used to assess 
overall disease activity. Higher scores are associated with greater 
disease impairment.   

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit 

• Absolute and percent change from baseline in sUA levels at each visit 
• Proportion of subjects requiring treatment for a gout flare at monthly intervals 

between Month 6 and Month 12 
 
Statistical Design, Definitions of Analyzed Populations and Analysis Plan: 
The sample size calculation for these studies was based on the efficacy and safety data 
generated from the Applicant’s phase 2b study of lesinurad in combination with 
allopurinol. With projected enrollment of 600 patients (200 patients per treatment arm), 
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these studies were to have greater than 90% power to demonstrate a 18% difference 
between the lesinurad groups and placebo plus allopurinol in the proportion of subjects 
achieving a sUA <6 mg/dL at Month 6 assuming a placebo response rate of 30% using 
Fisher’s exact test adjusting for multiplicity at a significance level of 0.025 (2-sided) for 
each test. To ensure that adequate numbers of subjects were enrolled in to the safety 
database and that the key secondary endpoint of the gout flares was adequately 
powered, the sample size for these trials was based on the key secondary endpoint of 
mean rate of gout flares requiring treatment between Months 6 and 12. Based on a 
clinically meaningful 50% reduction in the rate of gout flares requiring treatment and a 
coefficient of variation of 2.0 or less, the proposed sample size of 200 patients provided 
greater than 80% power to detect this difference in gout flares between the lesinurad 
arms compared to placebo using a Wilcoxon Rank-Sum test at a significance level of 
0.025 (2-sided).  
 
Three populations were to have been used for analysis. They were defined as follows: 

1. Intent-to-Treat (ITT) Population: was to have consisted of all randomized patients 
who had received at least 1 dose of study drug. 

2. Per-Protocol Population: was to have consisted of subjects in the ITT population 
who had no major deviations from the study protocol.   

3. Safety Population: was to have consisted of all subjects who received at least 1 
dose of the randomized study medication.  

 
Efficacy Evaluation:  
The statistical analysis plan (SAP) stipulated that a Bonferroni correction was to have 
been used in analyzing the primary endpoint (alpha level =0.025) and hierarchical 
testing was to have been performed on the key secondary endpoints in order to control 
for multiplicity. If the null hypothesis for the primary endpoint for both doses was 
rejected at the 0.025 level, then the key secondary endpoints were to have been tested 
in the following order at an alpha level of 0.05: 
 Mean rate of gout flares requiring treatment for the 6-month period from the end 

of Month 6 to the end of Month 12, lesinurad 400 mg + allopurinol versus placebo 
+ allopurinol 

 Mean rate of gout flares requiring treatment for the 6-month period from the end 
of Month  to the end of Month 12, lesinurad 200 mg + allopurinol versus placebo 
+ allopurinol 

 Proportion of subjects with > 1 target tophus at baseline who experience 
complete response of > 1 target tophus by Month 12, lesinurad 400 mg + 
allopurinol versus placebo + allopurinol 

 Proportion of subjects with > 1 target tophus at baseline who experience 
complete response of > 1 target tophus by Month 12, lesinurad 200 mg + 
allopurinol versus placebo + allopurinol 

Testing of the key secondary endpoints was to have been stopped if there was a failure 
to reject the null hypothesis. If only one of the primary endpoint dose contrasts was 
shown to be significant, then an alpha level of 0.025 was to be used for each key 
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secondary endpoint within the surviving dose. The order of testing within the surviving 
dose group was to have been the gout flare endpoint, and if significant, the tophi 
resolution endpoint. All other secondary efficacy endpoints were to have been tested at 
the alpha=0.05 level without correction for multiplicity.  
 
The primary efficacy analyses were to be conducted via the Cochran-Mantel-Haenszel 
(CMH) test stratified for Day -7 renal function and tophus status at screening using the 
ITT population with nonresponder methodology to account for missing data. Sensitivity 
analyses of the primary endpoint results were to have included using last observation 
carried forward (LOCF) as well as conducting a completers analysis. Serum uric acid 
response rates were to have been analyzed via a logistic regression model testing for 
an association between the response rate and treatment arm while controlling for Day -
7 renal function and tophus status during screening. 
 
The two key secondary endpoints were to have been analyzed with the CMH test 
adjusted for the Day -7 renal function and tophus status for the gout flare endpoint and 
by the Day-7 renal status for the tophi resolution endpoint. Sensitivity analyses for the 
gout flare endpoint were to have been conducted that included counting patients who 
discontinued the study at any time due to a gout flare as having had a gout flare 
requiring treatment during Month 12, and counting subjects who discontinued the study 
at any time due to a gout flare after stopping gout flare prophylaxis as having had a gout 
flare requiring treatment during Month 12. Sensitivity analyses for the tophi resolution 
endpoint were to have included LOCF and a completers analysis.  
 
Due to the possibility of a reduced sample size at the Month 12 time point, the SAP also 
stipulated that a pooled analysis of gout flare and tophi resolution data generated from 
the replicate Studies 301 and 302 was to have been conducted. This pooled analysis 
was to have been also conducted on the ITT population using the CMH test adjusted for 
study, Day -7 renal function, and tophus status at screening for the gout flare endpoint 
analysis, and by study and tophus status at screening for the tophi endpoint analysis. A 
Hochberg testing procedure dependent on the testing outcome of the primary endpoints 
from the individual studies was to have been applied to control for type-1 error during 
the pooled analysis.  
 
Analysis of the remaining continuous secondary efficacy endpoints were to have been 
conducted via ANCOVA while all categorical response endpoints were to be done via a 
CMH model. These analyses were to have been adjusted for Day -7 renal function 
and/or tophus status at screening.  
 
Safety Evaluation: 
The analysis of safety assessment was to have been conducted on the safety 
population. Descriptive statistics were to have been used to summarize safety 
assessment data which was to have included treatment emergent adverse events 
(TEAEs), treatment-emergent serious adverse events (SAEs), clinical lab data, physical 
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exam findings and vital signs. All TEAEs were to have been coded using the Medical 
Dictionary for Regulatory Affairs (MedDRA) coding dictionary (Version 13.1). The 
incidences of TEAEs were to have been summarized by system organ class (SOC) and 
preferred term by overall and treatment group. TEAE of interest such as renal-related 
adverse events such as kidney stones and clinical lab data such as serum creatinine 
(sCr), estimated creatinine clearance (eCrCl), and spot urine protein to creatinine ratio 
were to have been presented separately.  The common protocol defined elevations in 
sCr as values > 1.5, 2.0 and 3.0 x the baseline value and was considered to be resolved 
when a subsequent value was < 1.2 x baseline. Renal events were adjudicated by a 
post hoc renal event advisory committee (REAC). Similarly, cardiac events were 
adjudicated by a cardiovascular event advisory committee (CEAC).   
 
Clinical lab data results for hematology, serum chemistry and urinalysis testing as well 
as vital signs, physical exam and EKGs were to have been reviewed and summarized 
for within treatment changes and for changes from baseline for each treatment group 
using descriptive statistics.  
 
Study Conduct: 
Four protocol amendments were made to the common protocol for Studies 301 and 
302:  

1. Amendment 1 (implemented on March 8, 2012) 
Minor changes to provide clarification to study investigators regarding: 

• Eligibility criteria, lab instructions, rescreening instructions, timing of 
follow-up serious adverse event (SAE) reporting, process for obtaining 
and distributing informed consent forms (ICFs) 

2. Amendment 2 (implemented on August 28, 2012) 
Major changes to the protocol included: 

• Revised sUA eligibility criteria to > 6.5 mg/dL at the screening visit and > 
6.0 mg/dL at the Day -7 Visit 

• Revised the eligibility criteria to exclude the morbidly obese who have an 
inherent increased risk for death and other SAEs 

• Changed the secondary endpoint from “proportion of subjects requiring 
treatment for a gout flare during Month 12” to “mean rate of gout flares 
requiring treatment for the 6 month period from the end of Month 6 to the 
end of Month 12” and associated changes in the SAP  

• Addition of the definition of gout flares for the purpose of the key 
secondary gout flare endpoint analysis and to describe the data collection 
process for recording gout flares 

• Reduction in the sample size from 750 to 600 total randomized subjects 
and from 250 to 200 randomized subjects per treatment group  

• Removal of the statistical analysis of safety data at Month 6 and removal 
of the interim analysis for safety 
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• Revision of the dosing guidelines for colchicine, intra-articular steroids, 
and oral steroids to encompass the range of dosing regimens and various 
regional standards of care for acute gout flares 

• Revision of the definition of an SAE to also exclude planned 
hospitalization for an elective medical/surgical procedure, scheduled 
treatments, or routine check-ups, or a hospitalization lasting <24 hrs 

• Required subjects to discontinue study medication following emergency 
unblinding 

           Minor changes to the protocol included: 
• Specifying that trial would be conducted in the U.S. rather than North 

America; subjects in the safety population who received an incorrect study 
medication from that which was randomized would be summarized 
according to their intended randomization treatment group; how subjects 
missing their Month 12 tophus measurement would be categorized for 
efficacy response; and all lab retests including sUA retests during the 
screening period and safety lab retests to assess clinical significance 
should be performed in the fasted state prior to taking the morning dose of 
any medication to avoid any immediate influence of food or medications 
on the results 

• Clarification of the circumstances where a retest of sUA is permitted; 
subjects who discontinued lesinurad/placebo could continue allopurinol 
alone (with protocol-specified procedures) but  subjects who permanently 
discontinued use of allopurinol would be removed from the study; timing of 
the interpretation of ECGs by the investigator; for the use of the 
Rheumatology CTC v2.0 criteria for grading severity of AEs; only serious 
CV events and all deaths should be collect at Month 6 and Month 12 after 
treatment is discontinued; muscle assessment questions included in the 
list of procedures to be performed and at which time points as well as type 
of information for potential causes of CK elevations; procedures for 
subjects who discontinue study medication but who remain in study; 
procedures for subjects who withdraw from the study; and the process for 
obtaining signatures on ICFs and providing copies to subjects 

• Correction of the reference for SAE reporting instructions  
• Provide revised definition of overdose 
• Possibility of extending the screening period for a total of 6 weeks 
• Removal of language regarding not including some ITT subjects in the 

primary endpoint analysis to ensure that the primary analysis included all 
of the defined ITT population 

3. Amendment 3 (implemented on June 14, 2013) 
Major changes to the protocol included additional safety measures as a result of 
the SAE reports of acute kidney failure and SAEs of kidney stones in the ongoing 
phase 3 studies. These changes were reviewed and agreed by the Independent 
Data Monitoring Committee (IDMC) overseeing these studies. 
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• Expanded guidance on subject hydration (e.g., subjects were to have 
been instructed to drink 2 liters of liquid per day in order to maintain 
adequate hydration). 

• Expanded the management algorithm if a subject experiences an elevated 
sCr or kidney stone:  
 Subjects with sCr elevations > 1.5 x baseline value were to have 

retesting of serum creatinine, BUN, and urinalysis and evaluated for 
potential contributing factors. Investigators were to consider 
temporarily stopping concomitant medications known to increase 
sCr including study medication.  

 Subjects with sCr elevations > 3 x baseline value were to have 
study medication temporarily stopped. Once sCr had returned to 
within 0.2 mg/dL of the subject’s baseline sCr value, randomized 
study medication was to have been resumed. Subjects were to 
have been re-instructed to drink 1 cup of water when taking study 
medication and 2 liters of fluid a day to maintain adequate 
hydration.  

 If a subject experienced 3 episodes of elevated sCr > 2 x baseline 
sCr value or a kidney stone, a mid-morning urine pH assessment 
was to have been performed at the site and if the urine pH was 
<6.5, the investigator was to prescribe either sodium bicarbonate or 
potassium citrate, if not medically contraindicated, to be taken once 
in the morning prior to administration of lesinurad or placebo, at a 
dosage compatible with the local product label with the goal of 
raising urine pH to > 6.5 for or 6 to 8 hours after dosing 

 If a kidney stone was passed, it was to have been collected and 
submitted to pathology for a kidney stone analysis.  

• Added assessments of renal events of potential medical importance by an 
independent Renal Adjudication Adverse Event Committee (REAC) 

• Inclusion of a review of dosing instructions in the schedule of events 
• Inclusion of a new appendix to provide guidance to sites in reviewing AEs 

and potential contributing factors in subjects who experience a sCr 
elevation > 1.5 x baseline sCr value 

4. Amendment 4 (implemented on January 2, 2014) 
Major changes to the common protocol included additional safety measures as a 
result of the safety data from the phase 3 placebo controlled lesinurad 
monotherapy study 303 which showed a higher incidence of nephrotoxic AE in 
patients who received lesinurad 400 mg qd as compared to placebo. These 
changes were reviewed and agreed by the IDMC overseeing these studies. 

• Addition of calculated creatinine clearance using the Cockcroft-Gault 
formula and IBW at all scheduled visits where sCr is assessed 

• Required morning dose of allopurinol be taken at the same time as 
lesinurad and subjects to interrupt their dose of lesinurad/placebo if their 
dose of allopurinol is interrupted 
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• Required subjects who permanently discontinue use of allopurinol to 
discontinue use of lesinurad/placebo immediately and be removed from 
the study 

• Any subject who experiences a kidney stone during the study must be 
withdrawn from treatment 

• Increased frequency of subject monitoring  
• Amendment of the management algorithm for subjects based on sCr and 

eCrCl, and to provide additional withdrawal from treatment guidelines: 
 If a subject experienced a sCr value that was elevated > 2 x their 

baseline creatinine value, or an absolute sCr >3.0 mg/dL, study 
medication was to have been temporarily stopped and a retest of 
sCr was to have been performed within 7 days. Once the sCr had 
returned to < 0.1 mg/dL of the subject’s baseline sCr value, study 
drug may have been resumed. 

 If a subject experienced a sCr value that was elevated > 3 x their 
baseline creatinine value, or an absolute sCr >4.0 mg/dL, or a CrCl 
of < 30 mL/min, study medication was to have been temporarily 
stopped and a retest of sCr was to be performed within 7 days. If 
the repeat sCr value confirmed that the sCr value was elevated > 3 
x the subject’s baseline creatinine value, or sCr >4.0 mg/dL, or a 
CrCl of < 30 mL/min, the subject was to have been withdrawn from 
treatment. Additionally, subjects were to have been followed and 
evaluated at least weekly until their sCr returns to <2 x their 
baseline sCr value.  

 In all instances with a sCr > 1.5 x baseline, including > 2 x baseline:  
o Subjects were to have been reminded to drink a cup of water 

when they took their study medications and drink 2 liters of 
liquid a day to maintain adequate hydration 

o Investigators should consider temporarily stopping 
concomitant medications that are known to increase sCr or 
impact renal function as medically appropriate 

o If a subject had a urine pH <6.5, investigators were to 
consider initiation of a urinary alkalinizing medication, such 
as sodium bicarbonate or potassium citrate, to be taken 
once daily with lesinurad/placebo at a dose approved per 
local product label with the goal of achieving a urine pH >  
measured 6 to 8 hours after dosing with lesinurad 

o If a study developed a kidney stone they were to be 
withdrawn from study treatment.  

• Addition of continued follow-up of all subjects who completed the study 
and to not continue into an extension study, or who withdraw from 
treatment or from the study until sCr is <0.1 mg/dL of their baseline value 
or for 3 months 
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• Clarification that the vendor responsible for analyzing the population PK 
data will be unblinded to the subject’s treatment for analysis purposes 

• Clarification that no interim analyses were planned 
• Removal of the review by the IDMC of the analysis of the primary endpoint 

at Month 6, which had been previously removed from the IDMC Charter 
 
Results from Study 301: 
 
Disposition: 
This study was conducted at 181 centers located in the United States. Of the 2,377 
potential patients screened for this study, 607 were randomized to study treatment 
(Table 8). (Note: Data from 26 subjects screened for this study was censored and not 
included in the final analysis due to the following reasons: 1 subject due to missing 
informed consent and 25 subjects due to GCP noncompliance at 2 sites.)  Four 
randomized subjects withdrew prior to receiving study medication: 2 due to 
noncompliance/protocol deviations and violations and 2 due withdrawal of consent.  A 
total of 603 subjects received one dose of study medication (ITT population) in this 
study: 201 patients in the placebo + allopurinol  group (PBO +ALLO), 201 patients in the 
lesinurad 200 mg + allopurinol group (LESU200 + ALLO) and 201 patients to the 
lesinurad 400 mg + allopurinol group (LESU400 + ALLO). Overall, the proportion of 
patients who completed the study with or without completing treatment with randomized 
study medication was balanced across the three treatment groups (75%). Higher 
proportions of subjects completed treatment with randomized study medication at the 6-
month and 12 month-time points in the PBO + ALLO group as compared to the two 
lesinurad treatment groups. The higher rates of early discontinuation from study 
medication treatment in the two lesinurad +  ALLO groups at the 6- and 12-month time 
points were primarily due to subjects experiencing an adverse event, lost to follow-up 
and non-compliance/protocol violation. Fewer patients in the PBO +ALLO group 
prematurely discontinued study medications due to an adverse event but more subjects 
in this group discontinued study treatment early due to non-compliance/protocol 
violations as compared to the two lesinurad treatment groups at these study time points.       
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Following at least 10 weeks on a medically appropriate stable dose of allopurinol, the 
study population had a baseline mean sUA 6.94 mg/dL with approximately 19% having 
a baseline sUA <6 mg/dL (Table 11). A total of 21% of the patients had mild to 
moderate impairment as assessed by an estimated creatinine clearance (eCrCl) of <60 
ml/min at baseline with 8% having moderate to severe renal impairment (eCrCl < 45 
ml/min).  Overall, the study population who participated in this trial was representative of 
patients who continued to have symptomatic hyperuricemia despite urate lowering 
therapy and could potentially benefit from treatment with lesinurad. 
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significant finding for the major secondary endpoint analysis for gout flares for the 
LESU400 + ALLO treatment group, no further testing was to have been performed. For 
completeness, the results of the secondary endpoint analyses are being presented in 
this review. However, findings from the major secondary endpoints should not be 
considered statistically significant due to the hierarchical testing method used for 
multiple endpoints. Declaring statistical significance of the ancillary secondary endpoints 
using unadjusted p-values may be inappropriate due to multiplicity concerns.  
 
 
sUA Reduction: 

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit:  Lesinurad’s urate lowering capability was also assessed by 
examining different threshold response levels than that explored by the primary 
endpoint. As shown in Figure 3, higher proportions of patients randomized to the 
two lesinurad + ALLO treatment groups achieved sUA levels <6.0, <5.0, < 4.0, 
and <3.0 mg/dL as compared to the PBO + ALLO group at the Months 6 and 12 
time points. The differences between each of the treatment groups and the 
placebo group were statistically significant. Overall, the response appears to be 
dose-dependent, particularly at lower sUA level targets.  
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Figure 3 - Subjects Achieving sUA <6.0, <5.0, <4.0, and <3.0 at Months 6 and 12 in Study 301 (NRI) 
(ITT Population) 

   
Adapted Sponsor’s Fig. 11; p. 89 Summary of Clinical Efficacy 

 
 

• Absolute and percent change from baseline in sUA levels at each visit: Figure 4 
graphically depicts the mean sUA level profiles for the three treatment groups. 
The maximum change related to lesinurad treatment appears to be in the first 
month of treatment; approximately 1 mg/dL decrease for the 200 mg dose and 
approximately 2 mg/dL for the 400 mg dose.  The decrease appears to be 
consistent over time through Month 12. The PBO + ALLO group’s baseline mean 
sUA remains essentially unchanged over the course of the study. At each visit, 
the mean changes in sUA levels over baseline for both lesinurad + ALLO groups 
were significantly different as compared to PBX + ALLO (p<0.0001). 
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Figure 4 - Mean Serum Urate Levels by Visit in Study 301 (Observed Cases; ITT Population) 

   
Adapted Sponsor’s Fig. 14; p. 99 Summary of Clinical Efficacy 

 
 
Gout Flares Requiring Treatment: 
Initiation of urate lowering therapies in gout patients is known to be associated with an 
increased risk of gout flare. Theoretically, the occurrence of gout flares should decrease 
once a subject’s sUA level is < 6mg/dL. A total of 668 gout flares requiring treatment 
were reported by 235 subjects over the 12- month course of this study as follows: 37% 
of subjects in the PBO + ALLO group, 40% of subjects in the LESU200 mg + ALLO 
group and 39% of subjects in the LESU400 mg + ALLO group. The majority (59%) of 
gout flares occurred during the time period from baseline to the end of Month 6 with 
numerically higher rates of gout flares observed in the LESU400 mg + ALLO (32%) and 
LESU200 mg + ALLO (29%) groups as compared to PBO + ALLO (21%). To prevent 
confounding of the gout flare assessments during Months 6 to 12, subjects were 
required to discontinue their gout flare prophylaxis regimens at the end of Month 5.  

• Mean rate of subjects requiring treatment for a gout flare during the 6-month time 
period from Month 6 to Month 12:  This was an unmet major secondary endpoint 
for both lesinurad + ALLO treatment groups in this study (Table 18). Overall, the 
adjusted mean rates of gout flares requiring treatment were low during this 
prespecified time period and no differences between the three treatment groups 
were observed for this endpoint.   
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• Total Treatment Satisfaction Question for Medication Score (TSQM): No 
apparent differences were noted the between the two lesinurad + ALLO 
treatment groups and the PBO + ALLO group regarding overall satisfaction 
(mean scores ranging from 64 to 78), effectiveness satisfaction (mean scores 
ranging from 67 to 69), side effects (mean scores ranging from 58 to 67) and 
convenience satisfaction (mean scores ranging from 77 to 81) 

• Mean change from baseline in the Sheehan Disability Scale (SDS): The mean 
baseline scores for each of the subscales (work/school, social life, family 
life/home, global function impairment, and days lost from work) comprising this 
assessment were all low indicating minimal impairment for all three treatment 
groups. Mean changes from baseline at the Month 6 and Month12 time points 
were similar for all three treatment groups for each of the subscales and not 
significantly different on comparative analysis.  

 
 
Efficacy Conclusions: 
Significantly greater proportions of subjects treated with LESU200 mg + ALLO and 
LESU400 mg + ALLO achieved a sUA < 6mg/dL at Month 6 as compared to PBO + 
ALLO which was sustained through the 12-month course of study treatment and were 
generally supported by sensitivity analyses. Results from the major and ancillary 
secondary endpoints that assessed clinical benefits (e.g., gout flares and tophi 
resolution) associated with this decrease in sUA as well as a variety of patient reported 
outcomes (overall disease activity, pain and patient functioning) were not robust for 
either of the two lesinurad + ALLO treatment groups as compared to placebo + ALLO. 
The findings from the major and secondary endpoints should not be considered 
statistically significant due to the hierarchical testing used for multiple endpoints and/or 
unadjusted p-values due to multiplicity concerns.  
 
 
 
Results from Study 302: 
 
Disposition: 
This study was conducted at 152 international centers. Of the 2,199 potential patients 
screened for this study, 611 were randomized to study treatment. One randomized 
subject withdrew prior to receiving study medication due to noncompliance/protocol 
deviation and violation.  As shown in Table 22, a total of 610 subjects received one 
dose of study medication (ITT population) in this study: 206 patients in the placebo + 
allopurinol  group (PBO +ALLO), 204 patients in the lesinurad 200 mg + allopurinol 
group (LESU200 + ALLO) and 200 patients to the lesinurad 400 mg + allopurinol group 
(LESU400 + ALLO). The proportions of subjects who completed treatment with or 
without study medication as well as the 6-Month time point were comparable for the 
three treatment groups. More patients randomized to the LESU200 + ALLO group 
(79%) completed treatment with study medication at the 12-month time point compared 
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target tophi that exceeded the maximum diameter specified in the protocol (> 5 mm and 
< 20 mm). Higher rates of subjects were using colchicine and nonsteroidal anti-
inflammatory drugs [NSAIDs] in the PBO + ALLO group compared to the LESU200 + 
ALLO and LESU400 + ALLO groups.  
 
Following at least 10 weeks on a medically appropriate stable dose of allopurinol, the 
study population had a baseline mean sUA 6.90 mg/dL with 19% having a baseline sUA 
<6 mg/dL (Table 25). A total of 16% of the patients had mild to moderate impairment as 
assessed by an estimated creatinine clearance (eCrCl) of <60 ml/min at baseline with 
8% having moderate to severe renal impairment (eCrCl < 45 ml/min).  Overall, the study 
population who participated in this trial was representative of patients who continued to 
have symptomatic hyperuricemia despite urate lowering therapy and could potentially 
benefit from treatment with lesinurad. 
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variables rather than stratification factor values, the per protocol population analysis, 
and a ITT analysis at Month 6 that excluded subjects from Site 15006 in South Africa as 
a result of GCP issues at that site). (Note: Six out of these seven sensitivity analyses 
were conducted as planned in the SAP.) The results of these sensitivity analyses were 
consistent with the primary efficacy analysis. (Note: The reader is referred to the 
statistical review of this application by Dr. Jade Wang for further information regarding 
these sensitivity analyses and the results of additional sensitivity analyses that she 
conducted as part of her review of this application.) 
 
Secondary Endpoints: 
There were two major and multiple ancillary secondary endpoints for this trial that were 
assessed in order to determine if a clinical benefit (e.g., gout flare and resolution of 
tophi) was associated with the administration of lesinurad. These secondary 
assessments are presented below by corresponding assessment area. In order to 
control for multiplicity, the statistical analysis plan mandated the major secondary 
endpoints for this study to be analyzed via a sequential procedure in a prespecified 
descending order following testing of the primary endpoint. Due to the statistically non-
significant finding for the major secondary endpoint analysis of gout flares for the 
LESU400 + ALLO treatment group, no further testing was to have been performed. For 
completeness, the results of the secondary endpoint analyses are being presented in 
this review. However, findings from the major secondary endpoints should not be 
considered statistically significant due to the hierarchical testing method used for 
multiple endpoints. Declaring statistical significance of the ancillary secondary endpoints 
using unadjusted p-values may be inappropriate due to multiplicity concerns.  
 
 
sUA Reduction: 

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit: Lesinurad’s urate lowering capability was also assessed by 
examining different threshold response levels other than that explored by the 
primary endpoint. As shown in Figure 5, higher proportions of patients 
randomized to the two lesinurad treatment groups achieved these pre-specified 
lower sUA threshold levels in a dose dependent manner as compared to the 
PBO + ALLO group at the Months 6 and 12 time points. The differences between 
each of the treatment groups and the placebo group were statistically significant 
at each time point (p<0.0001 and p<0.05). 
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Figure 5 – Subjects Achieving sUA <6.0 mg/dL, <5.0 mg/dL, <4.0 mg/dL, and <3.0 mg/dL at Months 
6 and 12 in Study 302 (NRI) (ITT Population) 

   
Adapted Sponsor’s Fig. 12; p. 90 Summary of Clinical Efficacy 

 
• Absolute and percent change from baseline in sUA levels at each visit: Figure 6 

graphically depicts the mean sUA level profiles for the three treatment groups. 
Mean serum urate levels in the two lesinurad + ALLO groups drop within the first 
month by approximately 1.5 to 2 mg/dL and remain consistent through Month 12. 
The PBO + ALLO group’s baseline mean sUA remains unchanged over the 
course of treatment. The percent reduction in mean sUA levels over baseline 
was greater at every time point for both lesinurad + ALLO groups as compared to 
PBX + ALLO (p<0.0001). 
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Figure 6 - Mean Serum Urate Levels by Visit in Study 302 (Observed Cases; ITT Population) 

   
Adapted Sponsor’s Fig. 15; p. 100 Summary of Clinical Efficacy 

 
 
Gout Flares Requiring Treatment: 
Initiation of urate lowering therapies in gout patients is known to be associated with an 
increased risk of gout flare. Theoretically, the occurrence of gout flares should decrease 
once a subject’s sUA level is < 6mg/dL. A total of 954 gout flares requiring treatment 
were reported by 262 subjects over the 12- month course of this study as follows: 39% 
of subjects in the PBO + ALLO group, 44% of subjects in the LESU200 mg + ALLO 
group and 46% of subjects in the LESU400 mg + ALLO group. The majority (56%) of 
gout flares occurred during the time period from baseline to the end of Month 6 with 
numerically higher rates of gout flares observed in the LESU400 mg + ALLO (40%) and 
LESU200 mg + ALLO (37%) groups as compared to PBO + ALLO (29%). To prevent 
confounding of the gout flare assessments during Months 6 through 12, subjects were 
required to discontinue their gout flare prophylaxis regimens at the end of Month 5.  

• Mean rate of subjects requiring treatment for a gout flare during the 6-month time 
period from Month 6 to Month 12:  This was an unmet major secondary endpoint 
for both lesinurad + ALLO treatment groups in this study (Table 32). Overall, the 
adjusted mean rates of gout flares requiring treatment were low during this time 
period and no significant differences between the three treatment groups were 
observed for this endpoint on comparative analysis.   
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• Total Treatment Satisfaction Question for Medication Score (TSQM): No 
significant differences were noted on comparative analysis between the two 
lesinurad + ALLO treatment groups and the PBO + ALLO group regarding overall 
satisfaction (mean scores ranging 68 to 70), effectiveness satisfaction (mean 
scores ranging 67 to 69), and convenience satisfaction (mean scores ranging 77 
to 78). However, the mean side effects score (51) was lower (meaning less 
satisfaction with side effects) for the LESU400 mg +ALLO group as compared to 
the comparable mean scores for this subscale reported by subjects in the 
LESU200 mg + ALLO (63) and PBO + ALLO (63) treatment groups.  

• Mean change from baseline in the Sheehan Disability Scale (SDS): The mean 
baseline scores for each of these subscales (work/school, social life, family 
life/home, global function impairment, and days lost from work) comprising this 
assessment were all low indicating minimal impairment for all three treatment 
groups. Mean changes from baseline at the Month 6 and 12 time points were 
similar for all three treatment groups for each of the subscales which were not 
significantly different on comparative analysis. 

 
 
Efficacy Conclusions: 
Significantly greater proportions of subjects treated with LESU200 mg + ALLO and 
LESU400 mg + ALLO achieved a sUA < 6mg/dL at Month 6 as compared to PBO + 
ALLO which was sustained through the 12-month course of study treatment and 
supported by from multiple sensitivity analyses. Results from the endpoints that 
assessed clinical benefits (e.g., gout flares and tophi resolution) associated with this 
decrease in sUA as well as a variety of patient reported outcomes (overall disease 
activity, pain and patient functioning) were not robust for either of the lesinurad + ALLO 
treatment groups. The findings from the major and ancillary secondary endpoints should 
not be considered statistically significant due to the hierarchical testing used for multiple 
endpoints and/or unadjusted p-values due to multiplicity concerns.  
 
 
 
Study 304 - Title: A Phase 3 Randomized, Double-Blind, Multicenter, Placebo-
Controlled, Combination Study to Evaluate the Efficacy and Safety of Lesinurad 
and Febuxostat Compared to Febuxostat Alone at Lowering Serum Uric Acid and 
Resolving Tophi in Subjects with Tophaceous Gout 
 
Dates Conducted:  
Study 304 was started on February 23, 2012 and completed on April 17, 2014. 
Database lock was June 24, 2014. 
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Objectives: 
Primary Objective: 

• Assess the efficacy of lesinurad by Month 6 when used in combination with 
febuxostat as compared to febuxostat monotherapy 

Secondary Objectives: 
• Assess the efficacy of lesinurad by Month 12 when used in combination with 

febuxostat as compared to febuxostat monotherapy 
• Evaluate the safety of lesinurad over 6 months and 12 months when used in 

combination with febuxostat 
• Evaluate via population analysis the influence of intrinsic factors (age, sex, race, 

body weight, renal function, concomitant medication use) on oral clearance of 
lesinurad 

• Assess the effect of lesinurad when used in combination with allopurinol on 
Health-Related Quality of Life and physical function 

 
Overall Design: 
Study 304 was to have been 12-month, multicenter, randomized, double-blind, placebo-
controlled, three-arm, parallel group, phase 3 trial in tophaceous gout patients with an 
inadequate hypouricemic response to 80 mg of febuxostat a day. The trial was 
comprised of three parts: an initial 35-day screening period (which included a run-in 
period of approximately 21 days) followed by a 12-month, double-blind treatment period 
and a 14-day follow-up period. However, the study protocol was amended to include 
more frequent monitoring of subjects with an extension of the follow-up period for up to 
3.5 months as a result of a nephrotoxicity safety signal observed in the lesinurad 
monotherapy trial 303 (Figure 7): 
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Figure 7 – Design Scheme for Study 304 

  

  
Adapted Sponsor’s Fig. 1; p. 37 Study 304 CSR 

 
During the run-in period of the screening phase, study candidates were to have initiated 
prophylactic gout therapy, discontinued their urate lowering therapy (if applicable) and 
initiated therapy with sponsor-provided febuxostat 80 mg qd. Patients who successfully 
completed the screening process were to have been randomized via a 1:1:1 ratio 
stratified by Day -7 renal function (estimated creatinine clearance > 60 ml/min versus < 
60 ml/min) and sUA level at Day -7 (>6.0 mg/dL versus <6.0 mg/dL) to one of three 
treatment groups:  

• Placebo QD + febuxostat 80 mg qd  
• Lesinurad 200 mg QD + febuxostat 80 mg qd  
• Lesinurad 400 mg QD + febuxostat 80 qd 

All gout prophylaxis regimens were to have been discontinued at Month 5. Patients who 
completed this study were to have the option of continuing to receive active treatment 
with lesinurad by enrolling in a 12-month, open-label extension trial (Study 305). 
Subjects who did not enter the OLE study were to have been seen for safety within 14 
days of completing the double-blind portion of these trials. Following the implementation 
of Protocol Amendment 5, subjects with a serum creatinine (sCR) >0.1 mg/dL above 
their baseline value at the follow-up visit were required to return to the site monthly for 
further assessment until the subject’s sCr value was <0.1 mg/dL of their baseline value 
or until 3 monthly assessments after their follow-up visit took place.  
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Eligibility: 
In addition to utilizing the same major inclusion and exclusion criteria listed in the 
preceding Table 3, study candidates for this trial could not be hypersensitive or allergic 
to febuxostat and had to meet the following two key entry criteria: 

1. Had >1 measurable tophus on the hands/wrists and/or feet/ankles >5 mm and 
<20 mm in the longest diameter; and 

2. Satisfied one of the following: 
 Individuals not currently taking an approved ULT must have had a sUA 

level > 8 mg/dL 
 Individuals taking a medically appropriate dose of febuxostat or allopurinol 

must have had a sUA level > 6.0 mg/dL  
 
 
Treatment: 
Study medication was to have been supplied as 200 mg and 400 mg tablets of lesinurad 
or matching placebo. To maintain blind, subjects were to take 2 placebo tablets (1 large 
and 1 small) to match the lesinurad 400 mg and 200 mg tablets. The protocol mandated 
that all subjects were to have received concomitant therapy with 80 mg/day of 
febuxostat. Concomitant febuxostat was to have been provided by the sponsor as 80 
mg tablets. Patients were to have been instructed to take their study medications as a 
single, oral dose in the morning with food and one cup (8oz.; 240 mL) of water along 
with their morning dose of febuxostat. Missed doses of study medication or concomitant 
febuxostat were not to have been made up on the following day. Compliance was to 
have been assessed by the number of study medication tablets returned. 
 
The protocol originally permitted the temporary stopping of study medication, febuxostat 
and/or gout prophylaxis due to suspected drug toxicity or clinically meaningful increases 
in serum creatinine. Resumption of the same dose of study medications (e.g., lesinurad 
or matching placebo) was to have occurred when medically appropriate or when the 
patient’s serum creatinine had returned to within 0.2 mg/dL of its level prior to elevation. 
Additionally, subjects who had temporarily discontinued study medication due to an 
increase in serum creatinine were to have been instructed to increase their daily fluid 
intake to at least 2 liters/day and start a urine alkalinization regimen (e.g., sodium 
bicarbonate at 650 mg once or twice daily or potassium citrate 30-40 mEq/day) in order 
to increase the solubility of urinary uric acid. Restarting concomitant febuxostat at a 
lower dose was permitted provided it was increased to the original dose. Patients who 
were medically unable to increase their febuxostat to the original dose were allowed to 
continue taking the drug at 40 mg per day.  
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Concomitant Medications: 
Concomitant administration of the following medications was prohibited during the 
study: urate lowering medications other than febuxostat, systemic immunosuppressive 
or immunodulatory agents, chronic treatment with > 325 mg/day of salicylate, and 
known inhibitors of epoxide hydrolase (e.g., valpromide, progabide, and valproic acid). 
Initiation of drugs with secondary uricosuric effects such as fenofibrate, losartan, and 
chronic guaifenesin during the trial was also not permitted. Subjects taking these 
medications were to have remained on stable doses for the duration of the study. Due 
to the increased risk for drug-drug interactions with colchicine, the concomitant use of 
P-gp or strong CYP3A4 inhibitors were also contraindicated in patients with renal or 
hepatic impairment who were taking colchicine prophylaxis.  Subjects taking 
medications cleared by the CYP3A4 metabolic pathway were to have been monitored 
for possible decreases in the therapeutic effectiveness of these drugs since lesinurad 
has been shown to be a mild inducer of this isozyme. All concomitant medications were 
to have been recorded at each visit in each subject’s case report form. 
 
 
Gout Flare Treatment: 
Patients who experienced an acute gout flare during the study were to have been 
treated with an individualized anti-inflammatory regimen that included colchicine (acute 
flare regimen), a NSAID with a PPI, or corticosteroids administered via the intra-articular 
(5-40 mg of methylprednisolone acetate or equivalent) or oral route. (Note: Oral 
corticosteroids could be used for up to 7days and were not to exceed a total weekly 
dose of 84 mg of methylprednisolone or 105 mg of prednisone or prednisolone or a 
maximal daily dose of 24 mg methylprednisolone or 30 mg of prednisone or 
prednisolone).The use of intramuscular injections for the treatment of acute gout flares 
was prohibited. 
 
 
Removal of Patients from Treatment or Assessment: 
Subjects were to have been withdrawn from these trials if they discontinued study 
medication or concomitant febuxostat for longer than a continuous 6-week period, 
experienced an adverse event that would have precluded further exposure, required 
treatment with prohibited or contraindicated medications, were noncompliant, withdrew 
consent, became pregnant or due to an administrative reason. However, following the 
implementation of Protocol 3, subjects who discontinued the use of lesinurad/placebo 
could continue febuxostat alone and continue protocol-specific procedures. Subjects 
who permanently discontinued febuxostat had to discontinue lesinurad/placebo and 
were to have been removed from the study.   
 
 
Study Procedures: 
The following tables (Table 36 - Table 38) are tabular flow charts of the scheduled 
study visits and protocol specified procedures and evaluations that were to have been 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

98 
 

completed. [Note: These flow charts have been updated to include additional safety 
measures that were implemented as per amendments 3 (June 14, 2013) and 4 (January 
2, 2014) to the common study protocol as a result of the SAE reports of acute kidney 
failure and kidney stones in the ongoing phase 3 studies. For additional information 
regarding these safety changes refer to the Study Conduct subsection below.] 
 

Table 36 - Schedule of Procedures and Evaluations for Study 304 

  
Adapted Sponsor’s Table 1; p. 40 CSR 304 
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Table 37 - Schedule of Procedures and Evaluations for Study 304 (cont.) 

  Adapted 
Sponsor’s Table 1; p. 41 CSR 304 
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Table 38 - Schedule of Procedures and Evaluations for Study 304 (cont.) 

  

  
Sponsor’s Table 1; p. 42 CSR 304 

 
Outcome Measures: 
The following efficacy assessments were to have been performed: 
 
Primary efficacy endpoint: 
The primary efficacy variable for these trials was:  

• Proportion of patients with sUA <5 mg/dL by Month 6 
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o Subjects’ sUA levels were to have been measured via a validated 
bioanalytical assay at a central lab on blood samples collected at study 
visits scheduled during screening and at baseline, and thereafter at 
Months 1-6, 8, 10 and 12. To prevent unblinding, these measurements 
were not to have been disclosed to study investigators (after the Day -7 
visit) or to the Applicant (after the baseline visit). Data generated from the 
serial measurement of sUA were to have been used in determining clinical 
outcomes that evaluated reduction in sUA over the course of these trials.  

Secondary efficacy endpoints: 
These studies had a number of secondary endpoints. The key secondary variables for 
these trials were: 

• Proportion of subjects who experienced complete resolution of at least 1 target 
tophus by Month 12 

o The diameters of subcutaneous tophi were to have been measured via the 
Vernier calipers method. This process required investigators trained in this 
methodology to use digital calipers to capture both the longest diameter 
and longest perpendicular measurement (i.e., > 5 mm and < 20 mm) of up 
to 5 target tophi located on the hands/wrists and feet/ankles of patients 
with tophi in these studies. Draining, acutely inflamed, or previously 
infected tophi were not selected for this assessment. These 
measurements including photographs to aid in identification of selected 
tophi were to have been performed at baseline and the Month 12 visit. The 
collected data were to have used in the determination of the clinical 
outcomes that assessed reduction in tophus burden in these studies. 

• Proportion of subjects with a best tophus response on at least 1 target tophus of 
complete or partial resolution by Month 12 

• Proportion of subjects with an improvement from baseline in the Health 
Assessment Questionnaire – Disability Index (HAQ-DI) of at least 0.25 at Month 
12 

o This is a self-reported functional status instrument that was used to 
measures disability over the 12 months of treatment as assessed by 8 
domains of functionality. The highest scores from the 8 domains (range: 0-
24) are summed and divided by 8 to yield a Functional Disability Index 
(range: 0-3 with higher scores indicative of increased functional disability). 
The minimum clinically important difference (MCID) for the HAQ-DI score 
is -0.22 in rheumatoid arthritis (RA) populations. In determining this 
assessment, the Applicant is using a HAQ-DI score of -0.25 since it the 
closest actual score above the minimum clinically important difference; 
however it is not clear whether the MCID for RA is applicable to the gout 
population in this study.  

Other secondary efficacy variables for these trials were: 
• Mean percent change from baseline in the sum of the areas for all target tophi 

at each visit 
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• Mean rate of gout flares requiring treatment for a gout flare during the time 
period from Month 6 to Month 12  
o Clinically relevant gout flares were defined by the common protocol as 

subject reported gout flares that required the use of prescribed or over the 
counter colchicine, analgesics, and/or anti-inflammatory medication 
(including corticosteroids). Patients self-record each gout flare including 
duration, severity (pain score at rest via an 11-point numerical rating scale 
[0= no pain and 10= worst imaginal pain]), symptoms (presence of 
warmth, swelling, and tenderness of the most severely involved joint), 
treatment and healthcare resource utilization via an eDiary, which asked 
subjects daily “Have you had a gout attack (flare)?” This information was 
used in the determination of clinical outcomes that assessed gout flares 
and treatment over the course of these studies.  

• Mean change from baseline to Month 12 in the physical component scale of 
the Short Form-36 (SF-36) 

o The SF-36 is a 36-item, self-reported questionnaire comprised of 8 
subdomains that was used to calculate the 2 summary scores: physical 
component summary (PCS) and mental component summary (MCS). 
Average scores in healthy normal population age 55-64 for males and 
females combined are 47 for PCS and 52 for MCS. Higher scores 
represent better mental and physical quality of life. The same concerns 
raised above regarding the HAQ-DI also apply to this outcome 
measure.  

• Total Treatment Satisfaction Question for Medication Score (TSQM) 
o The TSQM is a self-reported questionnaire comprised of four domains: 

efficacy, convenience, side effects, and overall satisfaction with the 
medication. It is used to evaluate patient’s satisfaction with a 
medication.  

• Mean change from baseline in the Sheehan Disability Scale (SDS) 
o The SDS is a self-reported questionnaire that measures functional 

impairment in 3 domains: work/school impairment, social impairment, 
and impairment of family life/home responsibilities. A total disability 
score is calculated based on the sum total of the disability scores for 
each question. Unproductive days or days lost from work during the 
previous week are also calculated. Higher scores are associated with 
greater impairment.  

• Mean change from baseline in Patient Global Assessment (PGA) of Disease 
Activity 

o The PGA is a patient-rated instrument that is comprised of a single 
item, a100 mm visual analogue scale (VAS). It is used to assess 
overall disease activity. Higher scores are associated with greater 
disease impairment.   

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit 
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• Absolute and percent change from baseline in sUA levels at each visit 
• Proportion of subjects requiring treatment for a gout flare at monthly intervals 

between Month 6 and Month 12 
 
Statistical Design, Definitions of Analyzed Populations and Analysis Plan: 
The sample size calculation for these studies was based on the efficacy and safety data 
generated from the Applicant’s phase 2 study of lesinurad in combination with 
febuxostat. With projected enrollment of 315 patients (105 patients per treatment arm), 
the study was to have approximately 90% power to demonstrate a 25% difference 
between the lesinurad groups and placebo plus febuxostat in the proportion of subjects 
achieving a sUA <5 mg/dL at Month 6 assuming a placebo response rate of 40% using 
using a 2-sided test at a significance level of 0.025 for each test.  
  
Three populations were to have been used for analysis. They were defined as follows: 

1. Intent-to-Treat (ITT) Population: was to have consisted of all randomized patients 
who had received at least 1 dose of study drug. 

2. Per-Protocol Population: was to have consisted of subjects in the ITT population 
who had no major violations or deviations from the study protocol.   

3. Safety Population: was to have consisted of all subjects who received at least 1 
dose of the randomized study medication.  

 
Efficacy Evaluation:  
The statistical analysis plan (SAP) stipulated that a Bonferroni correction was to have 
been used in analyzing the primary endpoint and a gated, ranked, endpoint-level step-
down procedure was to have been used to analyze the key secondary endpoints in 
order to control for multiplicity. If the null hypothesis for the primary endpoint for both 
doses was rejected at the 0.025 level, then the key secondary endpoints were to have 
been tested in the following order at an alpha level of 0.05: 
 Mean rate of gout flares requiring treatment for the 6-month period from the end 

of Month 6 to the end of Month 12, lesinurad 400 mg + allopurinol versus placebo 
+ allopurinol 

 Mean rate of gout flares requiring treatment for the 6-month period from the end 
of Month  to the end of Month 12, lesinurad 200 mg + allopurinol versus placebo 
+ allopurinol 

 Proportion of subjects with > 1 target tophus at baseline who experience 
complete response of > 1 target tophus by Month 12, lesinurad 400 mg + 
allopurinol versus placebo + allopurinol 

 Proportion of subjects with > 1 target tophus at baseline who experience 
complete response of > 1 target tophus by Month 12, lesinurad 200 mg + 
allopurinol versus placebo + allopurinol 

Testing of the key secondary endpoints was to have been stopped if there was a failure 
to reject the null hypothesis. If only one of the primary endpoint dose contrasts was 
shown to be significant, then an alpha level of 0.025 was to be used for each key 
secondary endpoint within the surviving dose. The order of testing within the surviving 
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dose group was to have been the gout flare endpoint, and if significant, the tophi 
resolution endpoint. All other secondary efficacy endpoints were to have been tested at 
the alpha=0.05 level without correction for multiplicity.  
 
The primary efficacy analyses were to be conducted via the Cochran-Mantel-Haenszel 
(CMH) test stratified for Day -7 renal function and tophus status at screening using the 
ITT population with nonresponder methodology to account for missing data. Sensitivity 
analyses of the primary endpoint results were to have included using last observation 
carried forward (LOCF) as well as conducting a completers analysis. Serum uric acid 
response rates were to have been analyzed via a logistic regression model testing for 
an association between the response rate and treatment arm while controlling for Day -
7 renal function and tophus status during screening. 
 
The two key secondary endpoints were to have been analyzed with the CMH test 
adjusted for the Day -7 renal function and tophus status for the gout flare endpoint and 
by the Day-7 renal status for the tophi resolution endpoint. Sensitivity analyses for the 
gout flare endpoint were to have been conducted that included counting patients who 
discontinued the study at any time due to a gout flare as having had a gout flare 
requiring treatment during Month 12, and counting subjects who discontinued the study 
at any time due to a gout flare after stopping gout flare prophylaxis as having had a gout 
flare requiring treatment during Month 12. Sensitivity analyses for the tophi resolution 
endpoint were to have included LOCF and a completers analysis.  
 
Analysis of the remaining continuous secondary efficacy endpoints were to have been 
conducted via ANCOVA while all categorical response endpoints were to be done via a 
CMH model. These analyses were to have been adjusted for Day -7 renal function 
and/or tophus status at screening.  
 
Safety Evaluation: 
The analysis of safety assessment was to have been conducted on the safety 
population. Safety assessment was to have included treatment emergent adverse 
events (TEAEs), treatment-emergent serious adverse events (SAEs), clinical lab data, 
physical exam findings and vital signs. All TEAEs were to have been coded using the 
Medical Dictionary for Regulatory Affairs (MedDRA) coding dictionary (Version 13.1). 
The incidences of TEAEs were to have been summarized by system organ class (SOC) 
and preferred term by overall and treatment group. TEAE of interest such as renal-
related adverse events such as kidney stones and clinical lab data such as serum 
creatinine (sCr), estimated creatinine clearance (eCrCl), and spot urine protein to 
creatinine ratio were to have been presented separately.  The common protocol defined 
elevations in sCr as values > 1.5, 2.0 and 3.0 x the baseline value and was considered 
to be resolved when a subsequent value was < 1.2 x baseline. Renal events were 
adjudicated by a post hoc renal event advisory committee (REAC). Similarly, cardiac 
events were adjudicated by a cardiovascular event advisory committee (CEAC).   
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Clinical lab data results for hematology, serum chemistry and urinalysis testing as well 
as vital signs, physical exam and EKGs were to have been reviewed and summarized 
for within treatment changes and for changes from baseline for each treatment group.  
 
Study Conduct: 
Four protocol amendments were made to the protocol for Study 304:  

1. Amendment 1 (implemented on December 9, 2011) 
Major changes to the protocol included: 

• Number of study sites was increased to approximately 160 sites in order 
to enroll patients with tophaceous gout 

• Addition of South Africa and Latin America as potential study sites 
• Clarify approved dosing of febuxostat in the US and globally  
• Provide guidance regarding the collection of serious adverse events 30 

days after the last dose of study medication for subjects who do not 
continue in an extension study, withdraw from the study, or are withdrawn 
from study treatment and refuse further follow-up in the study 

2. Amendment 2 (implemented on March 8, 2012) 
Minor changes to provide clarification to study investigators regarding” 

• Eligibility criteria, lab instructions, rescreening instructions, and timing of 
follow-up SAEs reporting 

• Remove Latin America from list of study locations and revise the number 
of sites accordingly 

3. Amendment 3 (implemented on July 20, 2012) 
Major changes to the protocol included: 

• Revised sUA eligibility criteria to > 10 mg/dL to > 8 mg/dL for subjects 
currently not taking an approved ULT 

• Provide a conversion factor for screening sUA 
• Changed the secondary endpoint from “proportion of subjects requiring 

treatment for a gout flare during Month 12” to “mean rate of gout flares 
requiring treatment for the 6 month period from the end of Month 6 to the 
end of Month 12” 

• Addition of the definition of gout flares for the purpose of the key 
secondary gout flare endpoint analysis and to describe the data collection 
process for recording gout flares 

• Revised the eligibility criteria to exclude the morbidly obese who have an 
inherent increased risk for death and other SAEs 

• Correct guidance on confirmation of eligibility 
• Removal of the statistical analysis of safety data at Month 6 and removal 

of the interim analysis for safety 
• Provide revised definition of overdose  
• Revision of the dosing guidelines for colchicine, intra-articular steroids, 

and oral steroids to encompass the range of dosing regimens and various 
regional standards of care for acute gout flares 
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• Revision of the definition of an SAE to also exclude planned 
hospitalization for an elective medical/surgical procedure, scheduled 
treatments, or routine check-ups, or a hospitalization lasting <24 hrs 

• Required subjects to discontinue study medication following emergency 
unblinding 

• Require that repeat assessment of potentially clinically significant lab 
abnormalities should be performed with the subject in the fasted state to 
avoid any influence of food on the results 

• Clarification of the circumstances where a retest of sUA is permitted; that 
subjects who discontinued lesinurad/placebo could continue febuxostat 
alone (with protocol-specified procedures) but  subjects who permanently 
discontinued use of febuxostat would be removed from the study; timing of 
the interpretation of ECGs by the investigator; for the use of the 
Rheumatology CTC v2.0 criteria for grading severity of AEs; only serious 
CV events and all deaths should be collect at Month 6 and Month 12 after 
treatment is discontinued; muscle assessment questions included in the 
list of procedures to be performed and at which time points as well as type 
of information for potential causes of CK elevations; procedures for 
subjects who discontinue study medication but who remain in study; 
procedures for subjects who withdraw from the study; and the process for 
obtaining signatures on ICFs and providing copies to subjects 

• Removal of plasma collection for pharmacology sampling at Day -7 
• Specify that for the safety population, subjects who receive an incorrect 

study medication from that which was randomized will be summarized 
according to the intended randomized treatment group 

• Removal of language regarding not including some ITT subjects in the 
primary endpoint analysis to ensure that the primary analysis includes all 
of the defined ITT subjects 

• Specify how subjects who are missing their Month 12 tophus 
measurements will be categorized for efficacy response 

4. Amendment 4 (implemented on June 14, 2013) 
Major changes to the protocol included additional safety measures as a result of 
the SAE reports of acute kidney failure and SAEs of kidney stones in the ongoing 
phase 3 studies. These changes were reviewed and agreed by the IDMC 
overseeing these studies. 

• Expanded guidance on subject hydration 
• Expanded the management algorithm if a subject experiences an elevated 

sCr or kidney stone 
 Subjects with sCr elevations > 1.5 x baseline value were to have 

retesting of serum creatinine, BUN, and urinalysis and evaluated for 
potential contributing factors. Investigators were to consider 
temporarily stopping concomitant medications known to increase 
sCr including study medication.  
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 Subjects with sCr elevations > 3 x baseline value were to have 
study medication temporarily stopped. Once sCr had returned to 
within 0.2 mg/dL of the subject’s baseline sCr value, randomized 
study medication was to have been resumed. Subjects were to 
have been re-instructed to drink 1 cup of water when taking study 
medication and 2 liters of fluid a day to maintain adequate 
hydration.  

 If a subject experienced 3 episodes of elevated sCr > 2 x baseline 
sCr value or a kidney stone, a mid-morning urine pH assessment 
was to have been performed at the site and if the urine pH was 
<6.5, the investigator was to prescribe either sodium bicarbonate or 
potassium citrate, if not medically contraindicated, to be taken once 
in the morning prior to administration of lesinurad or placebo, at a 
dosage compatible with the local product label with the goal of 
raising urine pH to > 6.5 for or 6 to 8 hours after dosing 

 If a kidney stone was passed, it was to have been collected and 
submitted to pathology for a kidney stone analysis.  

• Provide guidance on the management of subjects who report symptoms 
that may indicate liver injury 

• Added assessments of renal events of potential medical importance by an 
independent Renal Adjudication Adverse Event Committee (REAC) 

• Inclusion of a review of dosing instructions in the schedule of events 
• Inclusion of a new appendix to provide guidance to sites in reviewing AEs 

and potential contributing factors in subjects who experience a sCr 
elevation > 1.5 x baseline sCr value 

5. Amendment 5 (implemented on January 2, 2014) 
Major changes to the common protocol included additional safety measures as a 
result of the safety data from the phase 3 placebo controlled lesinurad 
monotherapy study 303 which showed a higher incidence of nephrotoxic AE in 
patients who received lesinurad 400 mg qd as compared to placebo. These 
changes were reviewed and agreed by the IDMC overseeing these studies. 

• Addition of calculated creatinine clearance using the Cockcroft-Gault 
formula and IBW at all scheduled visits where sCr is assessed 

• Required morning dose of febuxostat be taken at the same time as 
lesinurad and subjects to interrupt their dose of lesinurad/placebo if their 
dose of febuxostat is interrupted 

• Required subjects who permanently discontinue use of allopurinol to 
discontinue use of lesinurad/placebo immediately and will be removed 
from the study 

• Any subject who experiences a kidney stone during the study must be 
withdrawn from treatment 

• Increased frequency of subject monitoring  
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• Amendment of the management algorithm for subjects based on sCr and 
eCrCl, and to provide additional withdrawal from treatment guidelines: 
 If a subject experienced a sCr value that was elevated > 2 x their 

baseline creatinine value, or an absolute sCr >3.0 mg/dL, study 
medication was to have been temporarily stopped and a retest of 
sCr was to have been performed within 7 days. Once the sCr had 
returned to < 0.1 mg/dL of the subject’s baseline sCr value, study 
drug may have been resumed. 

 If a subject experienced a sCr value that was elevated > 3 x their 
baseline creatinine value, or an absolute sCr >4.0 mg/dL, or a CrCl 
of < 30 mL/min, study medication was to have been temporarily 
stopped and a retest of sCr was to be performed within 7 days. If 
the repeat sCr value confirmed that the sCr value was elevated > 3 
x the subject’s baseline creatinine value, or sCr >4.0 mg/dL, or a 
CrCl of < 30 mL/min, the subject was to have been withdrawn from 
treatment. Additionally, subjects were to have been followed and 
evaluated at least weekly until their sCr returns to <2 x their 
baseline sCr value.  

 In all instances with a sCr > 1.5 x baseline, including > 2 x baseline:  
o Subjects were to have been reminded to drink a cup of water 

when they took their study medications and drink 2 liters of 
liquid a day to maintain adequate hydration 

o Investigators should consider temporarily stopping 
concomitant medications that are known to increase sCr or 
impact renal function as medically appropriate 

o If a subject had a urine pH <6.5, investigators were to 
consider initiation of a urinary alkalinizing medication, such 
as sodium bicarbonate or potassium citrate, to be taken 
once daily with lesinurad/placebo at a dose approved per 
local product label with the goal of achieving a urine pH >  
measured 6 to 8 hours after dosing with lesinurad 

o If a study developed a kidney stone they were to be 
withdrawn from study treatment.  

• Addition of continued follow-up of all subjects who completed the study 
and to not continue into an extension study, or who withdraw from 
treatment or from the study until sCr is <0.1 mg/dL of their baseline value 
or for 3 months 

• Clarification that the vendor responsible for analyzing the population PK 
data will be unblinded to the subject’s treatment for analysis purposes 

• Clarification that no interim analyses were planned 
• Removal of the review by the IDMC of the analysis of the primary endpoint 

at Month 6, which had been previously removed from the IDMC Charter 
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Results from Study 304: 
 
Disposition: 
This study was conducted at 141 international centers. Of the 1,045 potential patients 
screened for this study, 330 were randomized to study treatment. Six randomized 
subjects withdrew prior to receiving study medication: three subjects due to 
pretreatment adverse events (e.g., arthralgia, sinus tachycardia and atrial fibrillation) 
while receiving febuxostat and gout flare prophylaxis during the run-in period, 1 subject 
due to noncompliance/protocol deviation and violation, 2 subjects as a result of study 
termination by the Applicant at that site.  As shown in Table 39, a total of 324 
randomized subjects received one dose of study medication (ITT population) in this trial: 
109 patients in the placebo + febuxostat 80 mg group (PBO + FBX), 106 patients in the 
lesinurad 200 mg + febuxostat 80 mg group (LESU200 + FBX) and 109 patients to the 
lesinurad 400 mg + febuxostat 80 mg group (LESU400 + FBX). The proportions of 
subjects who completed the study with or without completing randomization study 
medication were comparable for the three treatment groups. Fewer patients randomized 
to the LESU400 + FBX group and LESU200 + FBX group completed treatment with 
study medication at the 6- and 12-month time points compared to the PBO + FBX 
group. The higher rates of premature discontinuation of study medication in the 
LESU400 + FBX group were due to adverse events, non-compliance/protocol violation 
and gout flares. More patients in the LESU200 + FBX group prematurely stopped study 
medication due to non-compliance/protocol violation, experiencing an adverse event 
and lost to follow-up. A similar pattern of premature withdrawals was observed for the 
PBO + FBX subjects. 
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FBX group were taking allopurinol at baseline as compared to the two lesinurad + FBX 
groups.  More subjects used NSAIDs at baseline for flare prophylaxis in the PBO + FBX 
and LESU400 mg + FBX groups compared to the LESU200 mg + FBX group. Fewer 
patients randomized to PBO + FBX also took colchicine at baseline to prevent gout 
flares as compared to patients in the LESU400 mg + FBX and LESU200 mg + FBX 
groups. 
 
 
Following at least 21 days of  treatment with febuxostat 80 mg a day, the study 
population had a baseline mean sUA 5.27 mg/dL with 50% having a baseline sUA <5 
mg/dL (Table 42). A total of 23% of the patients had mild to moderate impairment as 
assessed by an estimated creatinine clearance (eCrCl) of <60 ml/min at baseline with 
6% having moderate to severe renal impairment (eCrCl < 45 ml/min).  Overall, the study 
population who participated in this trial was representative of patients with a high uric 
acid burden as manifested by their tophaceous deposits and persistent hyperuricemia 
despite treatment with febuxostat and could potentially benefit from treatment with 
lesinurad. 
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Information regarding concomitant medications used by more than 10% of the study 
population was also examined (Table 44). The most commonly reported concomitant 
non-gout classes of medications were drugs acting on the renin-angiotensin system, 
analgesics, lipid-modifying agents, drugs for acid-related disorders and beta-blockers. 
This information is consistent with what is typically seen in gout patients since this 
disease is commonly associated with chronic disorders such as hypertension, diabetes 
mellitus, hyperlipidemia and cardiovascular disease.  
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<5 mg/dL at Month 6 via logistic regression; and subject’s personal median sUA 
reached target <5 mg/dL). The results of these sensitivity analyses for the LESU400 mg 
+ FBX treatment group were generally supportive of the findings from the primary 
endpoint analysis. The results for the LESU200 mg + FBX treatment group were less 
robust. (Note: The reader is referred to the statistical review of this application by Dr. 
Jade Wang for further information regarding these sensitivity analyses and the results of 
additional sensitivity analyses that she conducted as part of her review of this 
application.) 
 
Secondary Endpoints: 
There were three major and multiple ancillary secondary endpoints for this trial which 
were assessed in order to determine if a clinical benefit (e.g., resolution of tophi and 
frequency of gout flares) was associated with the administration of lesinurad. These 
secondary assessments are presented below by corresponding assessment area. In 
order to control for multiplicity, the statistical analysis plan mandated the three major 
secondary endpoints for this study to be analyzed via a sequential procedure in a 
prespecified descending order following testing of the primary endpoint. However, no 
multiplicity correction was implemented for the remaining secondary endpoints. Due to 
the statistically non-significant finding for the primary endpoint analysis for the LESU200 
mg + FBX treatment group, no further testing was to have been performed. For 
completeness, the results of the major and ancillary secondary endpoint analyses are 
being presented in this review. However, findings from the major secondary endpoints 
should not be considered statistically significant due to the hierarchical testing used for 
multiple endpoints. Declaring statistical significance of the ancillary secondary endpoints 
using unadjusted p-values may be also inappropriate due to multiplicity concerns.  
 
sUA Reduction: 

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit: Lesinurad’s urate lowering agent capability was also 
assessed by examining different threshold response levels than that explored by 
the primary endpoint. As shown in Figure 8, higher proportions of patients 
randomized to the two lesinurad+ FBX  treatment groups achieved sUA levels 
<6.0, <5.0, <4.0, and < 3.0 mg/dL in a dose dependent manner as compared to 
the PBO + FBX group at the Months 6 and 12 time points. Significant differences 
in the proportions of subjects who achieved <4.0 mg/dL and <3.0 mg/dL sUA 
levels at both the Month 6 and Month 12 time points and <5 mg/dL at Month 12 in 
the LESU200 mg + FBX group were shown on comparison with the PBO + FBX 
group. No differences were noted on the comparisons of the LESU200 + FBX 
group for sUA <6.0 mg/dL at Month 6 and Month 12 and for sUA<5.0 mg/dL at 
Month 6 as compared with the PBO + FBX group. Significant differences 
between the LESU400 mg + FBX group versus the PBO + FBX group were 
observed at both the Month 6 and Month 12 time points for each of these 
prespecified threshold sUA levels.  
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Figure 8 – Proportion of Subjects Achieving sUA < 6mg/dl, < 5 mg/dL, <4 mg/dL, and < 3.0 mg/dL 
at Months 6 and 12 in Study 304 ((NRI; ITT Population) 

   
Adapted Sponsor’s Fig. 6; p. 134 Study 304 CSR 

 
 

• Absolute and percent change from baseline in sUA levels at each visit: Figure 9 
graphically depicts the mean sUA level profiles for the three treatment groups by 
visit over the 12-month course of the study. Within one month following initiation 
of study treatment, the two lesinurad + FBX groups separate out in a dose 
dependent manner from the PBO + FBX group, with a reduction in sUA of 
approximately 1 to 2 mg/dL. The decrease in mean sUA level remains constant 
for both lesinurad + FBX groups over the 12-months of study treatment. The 
baseline mean sUA level for the PBO + FBX group remains unchanged over the 
course of the study. The mean change in sUA from baseline at each visit was 
significantly higher in both lesinurad + FBX treatment groups as compared with 
the PBO + FBX group.  
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Figure 9 - Mean sUA Levels by Visit in Study 304 (Observed Cases; ITT Population) 

   
Adapted Sponsor’s Fig. 16; p. 101 Summary of Clinical Efficacy 

 
 
Target Tophus Resolution: 
The resolution of tophaceous deposits is a clinical benefit associated with urate lowering 
therapy in patients with symptomatic hyperuricemia and was assessed in this study by 
the following: 

• Proportion of subjects who experienced complete resolution of at least 1 target 
tophus by Month 12: This was an unmet major secondary endpoint for this trial. 
Numeric increases in the proportions of subjects who experienced complete 
resolution (CR) in a target tophus following 12-months of treatment were 
observed for the two lesinurad + FBX groups in a dose-dependent manner, but 
were not significantly different as compared to the PBO + FBX group (Table 49).   
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mean score for this subscale reported by subjects in the PBO + FBX (70) 
treatment group.  

• Mean change from baseline in the Sheehan Disability Scale (SDS): The mean 
baseline scores for each of these subscales (work/school, social life, family 
life/home, global function impairment, and days lost from work) comprising this 
assessment were all comparably low, indicating minimal impairment for all three 
treatment groups. Mean changes from baseline at the Month 6 and 12 time 
points for each of the subscales were similar for both LESU200 mg + FBX and 
PBO + FBX treatment groups. Comparable improvements were noted in the 
family life/home responsibilities subscale for both LESU400 mg + FBX and PBO 
+ FBX groups but significantly greater improvements in the mean change from 
baseline in the work/school, social life and global function impairment subscales 
were observed in the LESU400 mg + FBX group as compared to the PBO + FBX 
group.  

 
 
Efficacy Conclusions: 
A significantly higher proportion of subjects treated with LESU400 mg + FBX achieved a 
sUA < 5mg/dL at Month 6 as compared to PBO + FBX which was sustained through the 
12-month course of study treatment. The LESU200 mg + FBX group demonstrated a 
numerically higher response rate compared to the PBO + FBX group although the 
magnitude of response was smaller than observed for the LESU400 mg + FBX group 
and was not statistically significant. The findings from various sensitivity analyses and 
ancillary secondary sUA endpoints were generally supportive of the primary efficacy 
findings for the LESU400 mg + FBX group and suggestive of efficacy for the LESU200 
mg + FBX group. Treatment with LESU400 mg + FBX and LESU200 mg + FBX resulted 
in greater proportions of subjects achieving higher threshold responses to sUA lowering 
(e.g., sUA <4 mg/dL and < 3 mg/dL) as compared to the placebo + FBX group. The 
majority of the results from the major and remaining ancillary secondary endpoints that 
assessed clinical benefits (e.g., tophi resolution, physical functioning and gout flares) 
related to lesinurad’s ability to decrease sUA levels did not demonstrate a difference 
between the three treatment groups. A greater decrease in the frequency of gout flares 
during Months 6 through 12 and improvements in the work/school, social life and global 
function impairment subscales of the Sheehan Disability Scale following 12 months of 
treatment were observed in the LESU400 mg + FBX group as compared to the PBO + 
FBX group but no significant difference was observed for the LESU200 mg + FBX group 
compared to PBO + FBX.  
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Review of the common protocol utilized in Studies 306 and 307: 
Title: A Long-Term Extension Study of Lesinurad in Combination with Allopurinol or 
Febuxostat for Subjects Completing an Efficacy and Safety Study of Lesinurad and 
Allopurinol (Study 306) or Lesinurad and Febuxostat (Study 307) 
Dates Conducted:  

1. Study 306 was started on February 18, 2013. The cut-off for the interim clinical 
study report was June 17, 2014. 

2. Study 307 was started on March 20, 2013. The cut-off date for the interim clinical 
study report was June 10, 2014. 

 
Objectives: 
Primary Objective: 

• Evaluate the long-term efficacy and safety of lesinurad when used in combination 
with either allopurinol (Study 306) or febuxostat (Study 307) 

Secondary Objective: 
• Assess the effect of lesinurad when used in combination with allopurinol (Study 

306) or febuxostat (Study 307) on Health-Related Quality of Life and physical 
function 

 
Study Design: 
Studies 306 and 307 are ongoing phase 3 extension trials in gout subjects who had 
completed 12-months of double-blind treatment in core Studies 301 or 302 (allopurinol 
add-on studies) or core Study 304 (febuxostat add-on study). Patients who had been 
randomized to placebo in the preceding core studies were re-randomized in a double-
blind manner via a 1:1 ratio to treatment with either lesinurad 200 mg or lesinurad 400 
mg once daily with concomitant allopurinol or febuxostat while subjects who had been 
previously randomized to treatment with lesinurad 200 mg or 400 mg with either 
allopurinol or febuxostat in the core studies continued their blinded study treatment. 
Subjects transitioned to open-label treatment with lesinurad at the same dose level and 
continued on the same dose of allopurinol and/or febuxostat in these extensions trials 
following the locking of the associated core study’s database and upon reaching at least 
Month 12 in the extension trial. Prophylactic gout flare therapy was also re-initiated by 
all subjects at the baseline visit in order to maintain blind while patients who had been 
formerly treated with placebo were starting study treatment with lesinurad. All gout 
prophylaxis regimens were to have been discontinued at Month 2 but could be 
continued for up to 6 months at the discretion of study investigators. Subjects who opted 
to participate in these extension studies are permitted to take lesinurad until they either 
withdraw from the study or for up to approximately 30 months (i.e., Canadian subjects) 
but no longer than approximately 6 months after lesinurad is marketed in that subject’s 
study country. Patients who withdrew from treatment early were to return to the study 
site within 14-days for final safety assessment. The common protocol for these 
extension studies also mandated that subjects who withdrew prematurely from these 
studies for any reason who also had an elevated serum creatinine levels above their 
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baseline level from the core studies were to be followed for 3 months or until their serum 
creatinine level is < 0.1 mg/dL of their core study baseline value.  
 
Major Entry Criteria: 
In order to be eligible for these trials, potential study subjects were to have: 

• Completed the double-blind treatment period in Studies 301 and 302 or 304 and 
were actively receiving and tolerating study medication (lesinurad or placebo) 
with allopurinol or febuxostat at the Month 12 visit 

• Agreed to use an effective non-hormonal method of birth control during the trial 
for at least 14 days after the last dose of study medication if were a female of 
childbearing potential 

 
Treatment: 
All subjects received lesinurad 200 mg or 400 mg tablets blinded to dose to be taken 
once daily with Applicant supplied allopurinol and/or febuxostat. The dose and dosing 
regimen of allopurinol and/or febuxostat were not to be changed during the course of 
these trials except when criteria for allowed dosing interruption and adjustment were 
met which were the same as described in the preceding core study reviews. Subjects 
who prematurely discontinued use of their xanthine oxidase inhibitor or lesinurad were 
to be removed from the study. 
 
Removal of Patients from Treatment or Assessments 
In addition to utilizing the same withdrawal criteria as the core studies, patients could be 
withdrawn from the extension studies if they develop a kidney stone or experience a 
serum creatinine level > 3x subject’s core baseline serum creatinine level or an absolute 
serum creatinine level >4.0 mg/dL or an estimated creatinine clearance (eCrCl) < 30 
ml/minute. 
 
Concomitant Medications: 
The same medications that subjects were prohibited from taking concomitantly while 
participating in the core study protocols were also not permitted during the extension 
studies. 
 
Efficacy and Safety Assessments 
Table 54 and Table 55 are flow charts of the scheduled study observations and 
procedures for Studies 306 and 307: 
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Table 54 – Schedule of Events and Procedures for Studies 306 and 307 

  
Adapted Sponsor’s Table ; p. 29-31 Studies 30 and 307 Interim CSR 

 
 

Table 55 - Schedule of Events and Procedures for Studies 306 and 307 (cont.) 

  
Adapted Sponsor’s Table ; p. 29-31 Studies 30 and 307 Interim CSR 
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Outcome Measures: 
Safety endpoints included the following: 

• Incidence of treatment emergent adverse events 
• Change from baseline in clinical lab safety tests (hematology, serum chemistry, 

urinalysis) and vital signs 
 
 
Statistical Design, Definitions of Analyzed Populations and Analyses Plans: 
Since Studies 306 and 307 are open-label continuations of Studies 301/302 and 304, 
respectively, no statistical sample size calculations were performed. These trials did not 
have prespecified analytical plans since all analyses were to be exploratory in nature 
using descriptive statistics and summarized accordingly. All analyses were to be 
performed on the safety populations which were defined for both studies as the 
population of subjects who received at least 1 dose of lesinurad under the extension 
protocols documented prior to the data cut-off dates for these interim study reports. 
 
Study Conduct: 
Two protocol amendments were made to the common protocol for Studies 306 and 307 
prior to the unblinding of the dose of lesinurad:  

1. Amendment 1 (implemented on June 17, 2013 for study 306 and on June 14, 
2013 for study 307) 
Major changes to the protocol included additional safety measures as a result of 
the SAE reports of acute kidney failure and SAEs of kidney stones in the ongoing 
phase 3 studies. These changes were reviewed and agreed by the IDMC 
overseeing these studies. 

• Expanded guidance on subject hydration 
• Expanded the management algorithm if a subject experiences an elevated 

sCr or kidney stone 
• Expand guidance on the management of subjects who report symptoms 

that may indicate liver injury (study 307 only) 
• Added assessments of renal events of potential medical importance by an 

independent REAC 
• Inclusion of a review of dosing instructions in the schedule of events 
• Inclusion of a new appendix to provide guidance to sites in reviewing AEs 

and potential contributing factors in subjects who experience a sCr 
elevation > 1.5 x baseline sCr value 

2. Amendment 2 (implemented on December 24, 2013 for both studies 306 and 
307) 
Major changes to the common protocol included additional safety measures as a 
result of the safety data from the phase 3 placebo controlled lesinurad 
monotherapy study 303 which showed a higher incidence of nephrotoxic AE in 
patients who received lesinurad 400 mg qd as compared to placebo. These 
changes were reviewed and agreed by the IDMC overseeing these studies. 
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• Addition of calculated creatinine clearance using the Cockcroft-Gault 
formula and IBW at all scheduled visits where sCr is assessed 

• Required morning dose of concomitant xanthine oxidase inhibitor (XOI)  
be taken at the same time as lesinurad and subjects to interrupt their dose 
of lesinurad/placebo if their dose of XOI is interrupted 

• Required subjects who permanently discontinue use of XOI to discontinue 
use of lesinurad/placebo immediately and will be removed from the study 

• Any subject who experiences a kidney stone during the study must be 
withdrawn from treatment 

• Increased frequency of subject monitoring  
• Amendment of the management algorithm for subjects based on sCr and 

eCrCl, and to provide additional withdrawal from treatment guidelines 
• Addition of continued follow-up of all subjects who completed the study 

and to not continue into an extension study, or who withdraw from 
treatment or from the study until sCr is <0.1 mg/dL of their baseline value 
or for 3 months 

 
Disposition: 
Of the 891 patients who completed the core studies 301 and 302, 718 enrolled and 714 
were treated in the ongoing allopurinol add-on study 306 (Table 56). Over the two years 
that this trial has been ongoing, rates of discontinuation ranged from 12-19%. The most 
common reason for discontinuation was consent withdrawn followed by adverse event 
and noncompliance/protocol violation.  
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6 Review of Efficacy 
Efficacy Summary 
The clinical data submitted in support of lesinurad as a treatment of hyperuricemia 
associated with gout in adults in combination with a xanthine oxidase inhibitor (XOI) was 
generated from three 12-month phase 3 trials, 301, 302 and 304. These were 
multiregional, randomized, double-blind, placebo-controlled, parallel group studies in 
1,537 patients who failed to achieve serum uric acid (sUA) levels of <6 mg/dL (or <5 
mg/dL in Study 304) despite treatment with a minimum of 8 weeks of allopurinol (at 
least 300 mg/day or 200 mg /day in subjects with eCrCl >45-60 mL/min) for Studies 301 
and 302 or despite treatment with a “medically appropriate” dose of allopurinol or 
febuxostat for Study 304. These trials evaluated the urate lowering effect of 200 mg and 
400 mg doses of lesinurad administered once daily with a concomitant XOI (allopurinol 
or febuxostat). In Studies 301 and 302, a greater proportion of patients achieved the 
primary endpoint (sUA <6 mg/dL at Month 6) in the lesinurad 200 mg + allopurinol 
treatment groups (Study 301: 54%; Study 302: 55%)  and the lesinurad 400 mg + 
allopurinol treatment groups (Study 301:59%; Study 302: 67% ) as compared to placebo 
+ allopurinol (Study: 301 28%; Study 302: 23%). The differences between each of the 
lesinurad treatment groups and the placebo group were statistically significant for both 
trials (Study 301: p<0.0001; Study 302: p<0.001) but a dose-response effect between 
the two lesinurad groups + allopurinol was only demonstrated in Study 302. Over the 
12-month courses of both studies, these differences in treatment responses between 
the lesinurad + allopurinol groups versus placebo + allopurinol were consistently 
maintained and support the durability of lesinurad’s urate lowering effects. However, the 
magnitude of lesinurad’s urate lowering effect was modest in both of these trials.  For 
the lesinurad 200 mg + allopurinol treatment groups versus PBO + ALLO groups the 
adjusted difference in mean change over baseline ranged from 1.01-1.09 mg/dL at 
Month 6 to 0.89-0.93 mg/dL at Month 12 versus 1.23-1.36 mg/dL at Month 6 to 1.18-
1.25 mg/dL at Month 12 for the lesinurad 400 mg + allopurinol treatment groups versus 
PBO + ALLO groups in these studies.     
 
The results from the third trial, Study 304, were less robust. In this study, higher 
proportions of patients achieved the primary endpoint (sUA <5 mg/dL at Month 6) in a 
dose dependent manner in the lesinurad 200 mg + febuxostat (57%) and  lesinurad 400 
mg + febuxostat (76%) treatment groups as compared to the placebo + febuxostat 
group (47%). A statistically significant difference in response to study treatment was 
only noted for the lesinurad 400 mg + febuxostat group as compared to placebo 
(p<0.0001) in this trial. However, statistically significant differences in the proportions of 
patients treated with lesinurad 200 mg + febuxostat who achieved a sUA <5 mg/dL were 
observed at the Month 5, Month 8 and later time points as compared to the placebo + 
febuxostat group, which suggests that this dose does provide additional urate lowering 
effect. The differences in treatment responses between both lesinurad + febuxostat 
groups versus placebo + febuxostat were steadily maintained over the 12-months of 
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Study 304 and lend support to the durability of lesinurad’s urate lowering effects. The 
magnitude of lesinurad’s urate lowering effect was also modest in this trial. The adjusted 
difference in mean change from baseline in sUA for the lesinurad 200 mg + febuxostat 
group versus PBO + FBX group ranged from 0.79 mg/dL at Month 6 to 0.1.06 mg/dL at 
Month 12 which was similar to that observed with allopurinol in Studies 301 and 302. 
The adjusted difference in mean change from baseline in sUA for the lesinurad 400 mg 
+ XOI group versus PBO + FBX ranged from 1.88 mg/dL at Month 6 to 1.66 mg/dL for 
Month 12 and was higher to that observed with allopurinol. Lesinurad’s modest efficacy 
coupled with the lower threshold response of sUA <5 mg/dL, and the high proportion of 
patients already meeting the target sUA of <5 mg/dL in both the placebo and lesinurad 
groups at baseline (53% of placebo patients and 50% of lesinurad patients) were 
probable factors in the drug’s failure to capture the Month 6 time point. 
 
Since the primary endpoints for the pivotal studies were based on serum uric acid, 
additional support for a clinical benefit for treatment with lesinurad was to have been 
derived from a number of clinical major secondary endpoints that assessed gout flares 
and tophus resolution. No additional clinical benefit in terms of decreasing gout flares or 
the resolution or size of tophi was demonstrated with either the 200 mg or 400 mg 
lesinurad treatment groups in these three studies. There was also no improvement in 
the assessments for disability that were conducted in these studies, but this was 
probably due to the low level of disability at baseline for the patient populations in these 
trials.  
 
The results from subpopulation analyses for age, race and region on pooled data for 
Studies 301 and 302 and separately for Study 304 showed that these factors did not 
impact on the efficacy results for these trials. A lack of treatment effect lesinurad was 
observed for female gender in these analyses for the pooled Studies 301 and 302. 
However, the small sample size for females precludes definitive conclusions about 
these findings. No statistically significant differences in treatment effect were observed 
for subgroups by baseline renal function (eCrCl: <45 mL/min, 45 to <60 mL/min, and > 
60 mL/min) for all three studies, baseline allopurinol dose (<300 mg/d, 300 mg/d, and 
>300 mg/d) for Studies 301 and 302, or baseline sUA level (< 5mg/dL and > 5 mg/dL) 
for Study 304. Additional subgroup analyses showed that low dose (< 325 mg/day) 
aspirin and thiazide and thiazide-like diuretics which are known to affect uric acid levels 
did not impact on the efficacy of lesinurad.   
 
In the past, the administration of uricosuric agents like lesinurad was reserved for 
hyperuricemic patients who were classified as under-excretors of uric acid based on the 
results from a 24-hour urine collection. Due to the difficulties associated with obtaining 
adequate 24-urine collections and the ease of administering xanthine oxidase inhibitors, 
this practice has lost favor in clinical practice. The magnitude of lesinurad’s urate 
lowering capabilities in the subpopulation of uric acid under-excretors is not known, 
since subjects who participated in the three pivotal studies were not required to undergo 
such assessments. If the Applicant had identified potential study subjects who were 
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under-excretors of uric acid and designed their pivotal trials around this subpopulation it 
is possible that the risk-benefit profile of lesinurad might have been more favorable. 
However, there does appear to be adequate statistical evidence to support the efficacy 
of both the 200 mg and 400 mg dose in the broader population of gout patients, and to 
support the proposed indication of treatment of hyperuricemia associated with gout in 
combination with a xanthine oxidase inhibitor.  
 

6.1 Indication 

The proposed indication for lesinurad is the treatment of hyperuricemia associated with 
gout in adults in combination with a xanthine oxidase inhibitor (XOI). 

6.1.1 Methods 

Efficacy data contained in the submission from the three, 12-month, multicenter, 
randomized, double-blind, placebo controlled parallel group trials 301, 302 and 304 
conducted in patients with symptomatic hyperuricemia despite concomitant XOI therapy 
were reviewed to assess this application. Analyses of pertinent subgroups were also 
conducted. All primary and major secondary analyses were confirmed by the FDA’s 
statistical reviewer. The design of the common protocol for studies 301 and 302 as well 
as the design of the protocol for 304 are discussed in Section 5.3.1.   

6.1.2 Demographics 

Demographic information, gout history, disease status and baseline disease activity, 
and concomitant medications used at baseline are presented in detail in the preceding 
Section 5.3.1 for the individual studies as follows: Study 301: Tables 10, 11, 13, and 14; 
Study 302: 24, 25, 27, and 28; and Study 304: 41, 42, 44 and 45.  

6.1.3 Subject Disposition 

Patient disposition is also described in detail in Section 5.3.1 as follows: Study 301: 
Table 8; Study 302: Tables 22; and Study 304: Table 39.   

6.1.4 Analysis of Primary Endpoints 

Studies 301 and 302: 
The primary endpoint for Studies 301 and 302 was the proportion of patients with sUA 
less than 6 mg/dL by Month 6. In addition to being used as a surrogate endpoint in the 
regulatory setting to evaluate other urate lowering agents, sUA level < 6 mg/dL is also 
the standard of care treatment target for individuals with symptomatic hyperuricemia 
and gout as per treatment guidelines published by the American College of 
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6.1.5 Analysis of Secondary Endpoints 

There were two major secondary endpoints for Studies 301 and 302 and three major 
secondary endpoints for Study 304 that were assessed in order to determine if a clinical 
benefit (e.g., gout flare, resolution of tophi and improvement in disability) was 
associated with the administration of lesinurad. These secondary assessments are 
presented below by corresponding assessment area. In order to control for multiplicity, 
the statistical analysis plans mandated the major secondary endpoints for Studies 301, 
302 and 304 were to be analyzed via a sequential procedure in a prespecified 
descending order following testing of the primary endpoint. Due to the statistically non-
significant finding for the major secondary endpoint analysis of gout flares for the 
LESU400 + ALLO treatment group, no further testing was to have been performed for 
Studies 301 and 302. Similarly, testing of the major secondary endpoints for Study 304 
was to have stopped following the statistically non-significant finding for the primary 
endpoint of sUA <5 mg/dL for the LESU200 mg + FBX treatment group. For 
completeness, the results of the secondary endpoint analyses are being presented in 
this review. However, findings from the major secondary endpoints should not be 
considered statistically significant due to the hierarchical testing method used for 
multiple endpoints. Declaring statistical significance of the ancillary secondary endpoints 
using unadjusted p-values may be inappropriate due to multiplicity concerns.  
 
Serum Uric Acid Reduction 
In support of lesinurad’s urate lowering capability different threshold response levels 
than that explored by the primary endpoint such as <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL were also assessed in the three pivotal trials.   

 
Studies 301 and 302: 
As shown in Figure 10 and Figure 11, higher proportions of patients randomized to the 
two lesinurad + ALLO treatment groups achieved these pre-specified lower sUA 
threshold levels in a dose-dependent manner as compared to the PBO + ALLO group at 
the Months 6 and 12 time points in Studies 301 and 302. The differences between each 
of the treatment groups and the placebo group were statistically significant 
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Figure 10 – Subjects Achieving sUA <6.0 mg/dL, <5.0 mg/dL, <4.0 mg/dL, and <3.0 mg/dL at 
Months 6 and 12 in Study 301 (NRI) (ITT Population) 

   
Adapted Sponsor’s Fig. 11; p. 89 Summary of Clinical Efficacy 
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Figure 11 – Subjects Achieving sUA <6.0 mg/dL, <5.0 mg/dL, <4.0 mg/dL, and <3.0 mg/dL at 
Months 6 and 12 in Study 302 (NRI) (ITT Population) 

   
Adapted Sponsor’s Fig. 12; p. 90 Summary of Clinical Efficacy 

 
 
Study 304: 
As shown in Figure 12, higher proportions of patients randomized to the two lesinurad+ 
FBX  treatment groups achieved sUA levels <6.0, <5.0, <4.0, and < 3.0 mg/dL in a dose 
dependent manner as compared to the PBO + FBX group at the Months 6 and 12 time 
points. Significant differences in the proportions of subjects who achieved <4.0 mg/dL 
and <3.0 mg/dL sUA levels at both the Month 6 and Month 12 time points and <5 mg/dL 
at Month 12 in the LESU200 mg + FBX group were shown on comparison with the PBO 
+ FBX group. No differences were noted on the comparisons of the LESU200 + FBX 
group for sUA <6.0 mg/dL at Month 6 and Month 12 and for sUA <5.0 mg/dL at Month 6 
as compared with the PBO + FBX group. Significant differences between the LESU400 
mg + FBX group versus the PBO + FBX group were observed at both the Month 6 and 
Month 12 time points for each of these prespecified threshold sUA levels.  
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Figure 12 – Proportion of Subjects Achieving sUA < 6mg/dl, < 5 mg/dL, <4 mg/dL, and < 3.0 mg/dL 
at Months 6 and 12 in Study 304 ((NRI; ITT Population) 

   
Adapted Sponsor’s Fig. 13; p. 91 Summary of Clinical Efficacy 

 
 
 
Gout Flares: 
Initiation of urate lowering therapies in gout patients is known to be associated with an 
increased risk of gout flare. Theoretically, the occurrence of gout flares should decrease 
once a subject’s sUA level is < 6 mg/dL. To prevent confounding of the gout flare 
assessments during Months 6 through 12, subjects were required to discontinue their 
gout flare prophylaxis regimens at the end of Month 5 in the three pivotal studies. 
Overall, a reduction in the occurrence of gout flares associated with the administration 
of lesinurad with a XOI was not consistently observed in these studies. 
 
Studies 301 and 302: 
The mean rate of subjects requiring treatment for a gout flare during the 6-month time 
period from Month 6 to Month 12 was an unmet major secondary endpoint for both 
lesinurad + ALLO treatment groups in Studies 301 and 302 (Table 60). Overall, the 
adjusted mean rates of gout flares requiring treatment were low during this prespecified 
time period and no differences between the three treatment groups were observed for 
this endpoint in Studies 301 and 302.  
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Studies 301 and 302: 
These studies also looked at the proportion of subjects requiring treatment for gout 
flares at monthly intervals between Month 6 and Month 12 as a non-major secondary 
endpoint. Consistent with the other flare endpoint mentioned above, the proportion of 
subjects requiring treatment for gout flares for each monthly interval was low and 
comparable between the three treatment groups in both of these studies. (Data not 
shown.) 

 
Study 304: 
The proportion of subjects requiring treatment for gout flares at monthly intervals 
between Month 6 and Month 12 was not assessed in this trial.  
 
 
Tophus Resolution: 
Another clinical benefit associated with urate lowering therapy is the resolution of 
tophaceous deposits. At baseline, a total of 15% of the subjects in Study 301 and 24% 
of the subjects in Study 302 had tophi that qualified as a target tophus by prespecified 
study criteria. These subset populations were used in the analyses of the tophus 
response assessments in Studies 301 and 302. Since the protocol for Study 304 
required patients to have one or more measurable tophus in order to participate in this 
trial, the entire study population was included in the tophus response evaluations. A 
dose-dependent trend in the reduction of tophaceous deposits in patients with high 
urate burden was observed in Study 304, but was not seen in Studies 301 and 302.    
 
Studies 301 and 302: 
The proportion of subjects with > 1 target tophus at baseline who experienced complete 
resolution of at least 1 target tophus by Month 12 was the remaining major secondary 
endpoint for these trials that was also unmet. As shown in Table 62, the proportions of 
patients achieving a “complete” or “best” response at Month 12 were comparable for the 
three treatment groups. (Note: Although the p-value appears to be significant for the 
comparison between the LESU200 mg + ALLO and PBO + ALLO the difference favors 
the PBO + ALLO group.) 
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were no statistically significant treatment effect exerted by baseline renal function. 
Additionally, no statistically significant treatment effect by background allopurinol dose 
was observed for Studies 301 and 302 or by baseline sUA group for Study 304. (Note: 
The reader is referred to Dr. Jade Wang’s review for additional information regarding 
these analyses.)   
 
 

Figure 13 – Differences of Proportion for Subjects Treated with LESU200 mg + Allopurinol with 
Month 6 sUA Levels <6.0 mg/dL for the Pooled Studies 301 and 302 by Subgroup Factors (ITT 

Population; Non-Responder Imputation) 

 
Table courtesy Dr. Jade Wang 
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Figure 14 – Differences of Proportion for Subjects Treated with LESU400 mg + Allopurinol with 
Month 6 sUA Levels <6.0 mg/dL for the Pooled Studies 301 and 302 by Subgroup Factors (ITT 

Population; Non-Responder Imputation) 

 
Table courtesy Dr. Jade Wang 

 
 
 

Figure 15 – Differences of Proportion for Subjects treated with LESU200 mg + Febuxostat with 
Month 6 sUA Levels <5.0 mg/dL for Study 304 by Subgroup Factors (ITT Population; Non-

Responder Imputation) 

   
Table courtesy Dr. Jade Wang 
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Figure 16 – Differences of Proportion for Subjects Treated with LESU400 mg + Febuxostat with 
Month 6 sUA Levels <5.0 mg/dL for Study 304 by Subgroup Factors (ITT Population; Non-

Responder Imputation) 

   
Table courtesy Dr. Jade Wang 

 
 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

Low dose (< 325 mg/day) aspirin was used prophylactically for cardiovascular disease 
by 8% of subjects in the pooled, phase 3 Studies 301 and 302. Since aspirin is known to 
interact with the URAT1 transport of uric acid in a bimodal manner, the application 
contained subgroup analyses conducted on the pooled efficacy results for Studies 301 
and 302 to determine if the use of low dose aspirin impacted on the efficacy results from 
these studies as well as the results from Study 304. Also included were analyses on 
subgroups of patients who were taking thiazide diuretics or thiazide-like diuretics which 
also have an effect on urate metabolism. Overall, the results of these analyses (Table 
68 and Table 69) show no effect by the concomitant use of these drugs with lesinurad 
with the exception of thiazide use at baseline for which the point estimate is not in favor 
of LESU200 mg + FBX patients in Study 304. However, the number of patients in this 
subgroup (n=18) is too small to draw a definitive conclusion.  
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month treatment period for the three pivotal, phase 3 studies (301, 302, and 304). 
Figure 17 and Figure 18 graphically depict the mean sUA level profiles for the three 
treatment groups for Studies 301 and 302. The maximum change related to lesinurad 
treatment appears to be in the first month of treatment; approximately 1-1.5 mg/dL 
decrease for the 200 mg dose and approximately 2 mg/dL for the 400 mg dose.  The 
decrease appears to be consistent over time through Month 12. The baseline mean 
sUA for the PBO + XOI groups remains essentially unchanged over the course of these 
studies. At each visit, the mean changes in sUA levels over baseline for both lesinurad 
+ ALLO groups were significantly different as compared to PBX + ALLO (p<0.0001) for 
each of these studies. 

 

Figure 17 - Mean Serum Urate Levels by Visit in Study 301 (Observed Cases; ITT Population) 

   

Adapted Sponsor’s Fig. 14; p. 99 Summary of Clinical Efficacy 
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Figure 18 - Mean Serum Urate Levels by Visit in Study 302 (Observed Cases; ITT Population) 

   
Adapted Sponsor’s Fig. 15; p. 100 Summary of Clinical Efficacy 

 
 
Similar results were observed for Study 304. Figure 19 graphically depicts the mean 
sUA level profiles for the three treatment groups by visit over the 12-month course of 
this trial. Within one month following initiation of study treatment, the two lesinurad + 
FBX groups separate out in a dose dependent manner from the PBO + FBX group, with 
a reduction in sUA of approximately 1 to 2 mg/dL. The decrease in mean sUA level 
remains constant for both lesinurad + FBX groups over the 12-months of study 
treatment. The baseline mean sUA level for the PBO + FBX group remains unchanged 
over the course of the study. As observed in Studies 301 and 302, the mean change in 
sUA from baseline at each visit for Study 304 was also significantly higher in both 
lesinurad + FBX treatment groups as compared with the PBO + FBX group.  
 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

160 
 

Figure 19 - Mean sUA Levels by Visit in Study 304 (Observed Cases; ITT Population) 

   
Adapted Sponsor’s Fig. 16; p. 101 Summary of Clinical Efficacy 

 
 
Due to concerns regarding the magnitude of treatment effect associated with the 
lesinurad groups displayed in Figures 6-9, the FDA’s statistician, Dr. Jade Wang, also 
looked at the change from baseline in mean sUA levels at the Months 6 and 12 time 
points for each of the three, pivotal studies (301, 302 and 304) (Table 70 through Table 
72). In Studies 301 and 302, the magnitude of the treatment effect is modest for both 
lesinurad treatment groups. At the Month 6 time point for the LESU200 mg + ALLO 
treatment groups the adjusted differences in mean change from baseline in sUA versus 
PBO+ ALLO was 1.01 mg/dL and 1.09 mg/dL versus 1.23 mg/dL and 1.36 mg/dL for the 
LESU400 mg + ALLO treatment groups in Studies 301 and 302, respectively. At Month 
12, the adjusted differences in mean change over baseline for the LESU200 mg + ALLO 
treatment groups versus PBO+ ALLO was 0.89 mg/dL and 0.93 mg/dL versus 1.18 
mg/dL and 1.25 mg/dL for the LESU400 + ALLO treatment groups versus PBO + ALLO 
in Studies 301 and 302, respectively.  
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7 Review of Safety 
Safety Summary 
Review of the safety database for lesinurad +XOI identified concerns in four main areas: 
1) a higher rate of deaths, 2) a higher rate of MACE events, 3) a higher rate of serious 
adverse events and 4) a higher rate of serious and non-serious renal-related adverse 
events.  The dose-dependent higher incidences of serious and serious renal- related 
adverse events observed with LESU400 mg + XOI correlated with safety findings from 
the LESU400 mg monotherapy dose evaluated separately in a 6-month trial (Study 
303).    
 
There was a consistent overall numeric imbalance against lesinurad in deaths that 
occurred during the controlled portions of the pivotal, phase 3, lesinurad +XOI trials. 
Overall, the types of deaths were consistent with the risks related to the underlying and 
concomitant medical conditions (e.g., hypercholesterolemia, hypertension, diabetes 
mellitus, chronic kidney disease and cardiovascular disease) reported by these 
subjects. However, the exposure-adjusted incidence rates for death in the lesinurad 
groups were low overall, with highly overlapping confidence intervals, making it difficult 
to draw definitive conclusions.  
 
There were four deaths in patients randomized to the two lesinurad + XOI treatment 
groups that were adjudicated by the cardiovascular endpoints adjudication committee 
as MACE events which occurred during the controlled portions of the pivotal phase 3 
studies (301, 302, and 304).  However, MACE events were seen in all study arms, 
including the PBO + XOI arm. The incidence rates for the number of subjects with 
MACE events and the overall number of MACE events for both the PBO + XOI and the 
LESU200 mg + XOI group were comparably low, but the risk for subjects with MACE 
events as well as the overall number of MACE events was nearly double for the 
LESU400 mg + XOI treatment group. This was also reflected in the numeric imbalances 
in the various types of MACE events, with higher rates of cardiovascular deaths and 
non-fatal MI particularly for the LESU400 mg +XOI group.  When examined separately 
by XOI, the exposure-adjusted incidence in all treatment groups for MACE events was 
higher in the lesinurad + febuxostat Study 304 which was limited by the size of the study 
and the small numbers of adjudicated events.  Once again, the overall small numbers of 
these types of events along with the highly overlapping confidence intervals make it 
difficult to draw definitive conclusions.  Although some reassurance was provided by 
similarities observed in the MACE rate from a 6-month, open-label, prospective safety 
study of 1,732 patients with gout treated with allopurinol that was also adjudicated by 
the same CEAE and from the literature, it does not explain the dose-dependent 
increase in MACE events observed in the LESU400 mg + XOI treatment group or the 
apparent increase in MACE events when co-administered with febuxostat whose 
current USPI carries a cardiovascular warning.  
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A higher proportion of patients in the LESU400 mg +XOI group (9%) experienced 
serious adverse events during the three pivotal studies as compared to the PBO + XOI 
(6%) and LESU200 mg + XOI (5%) treatment groups. Similarly, a much higher 
proportion of serious adverse events was also reported by subjects in the LESU400 mg 
group (22%) as compared to placebo (9%) in the 6-month monotherapy study (303). 
Numerical imbalances in the number of serious adverse events were noted with higher 
incidences in the LESU400 mg + XOI treatment group versus PBO + XOI in the 
following system organ classes: Cardiac Disorders, Renal and Urinary disorders, and 
Metabolism and Nutrition Disorders. A numeric imbalance was also observed for the 
LESU200 mg + XOI group compared to PBO + XOI for Cardiovascular Disorders. In the 
6-month monotherapy study, the imbalance in serious adverse events was primarily due 
to the number of serious adverse events listed under the Renal and Urinary Disorders 
system organ class for LESU400 mg treated subjects. The findings regarding serious 
Cardiac Disorders has already been discussed above as it pertains to MACE events. 
The higher rates of serious adverse events under the Metabolism and Nutritional 
Disorder system organ class were due to the number of cases of serious gout attacks 
experienced by subjects in the LESU400 mg + XOI group. This is not an unexpected 
finding due to the increase in risk for gout flares as a result of fluctuations in serum uric 
acid associated with urate lowering therapy. 
 
The population in the lesinurad phase 3 studies had multiple risk factors for renal 
adverse events including chronic kidney disease (CKD), diabetic nephropathy, 
hypertension and congestive heart failure as well as the use of concomitant medications 
such as colchicine, NSAIDs, diuretics and ACE inhibitors. The risk for lesinurad-
associated renal toxicity is best evidenced by safety data from the monotherapy Study 
303. In this study, treatment with the drug is clearly associated with a marked increase 
in risk for renal adverse events (18%), including reversible and non-reversible creatinine 
elevations and serious renal-related adverse events (5%) including acute and chronic 
renal failure as there were no cases of renal adverse events observed in the placebo 
group.  This risk appears to be dose-dependent, as a higher rate of renal adverse 
events was observed in subjects treated with LESU400 mg + XOI (12%) as compared 
to LESU200 mg +XOI (6%) and PBO + XOI (5%) in the three, pivotal lesinurad + XOI 
studies. A dose-dependent rate of renal adverse events was also seen when these data 
were examined by concomitant use of allopurinol (Studies 301 and 302). However, this 
phenomenon was not observed in Study 304 in which both lesinurad + febuxostat 
treatment groups (9-10%) had higher rates of renal adverse events than placebo (6%). 
All of the serious renal adverse events (acute and chronic renal failure) that occurred in 
the lesinurad + XOI treatment groups of Studies 301, 302 and 304 were experienced by 
patients treated with LESU400 mg + XOI. However, the two patients who developed 
acute renal failure that required hemodialysis in the safety database submitted in 
support of lesinurad were taking LESU200 mg +XOI in the extension studies. 
Unanswered questions remain regarding the true extent of the reversibility of drug’s 
nephrotoxicity particularly since some patients continued to have serum elevations more 

Reference ID: 3821595



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

166 
 

than 84 days after discontinuing lesinurad. The introduction of changes to the treatment 
algorithm for the management of serum creatinine elevations in the pivotal lesinurad + 
XOI studies occurred once the renal safety signal became apparent in the 6-month 
monotherapy study. Results of a cystatin C study in subjects who had post-dose dose 
changes in their serum creatinine levels in the lesinurad monotherapy study suggest 
that the changes in serum creatinine that occurred over the course of this study are 
likely to represent a change in GFR rather than a change related to some other factor 
such as proximal tubule secretion of creatinine. Unfortunately, the results of renal 
biopsies from patients who developed acute renal failure following exposure to lesinurad 
failed to provide clarification regarding the etiology of these patients’ renal failure. 
As a uricosuric agent, kidney stones would be an expected risk. A dose dependent risk 
for kidney stones was also seen as more subjects in the LESU400 mg + XOI group as 
compared to the LESU200 mg + XOI group developed kidney stones while participating 
in the pivotal phase 3 studies. A similar pattern was also observed for the occurrence of 
serious kidney stones in these trials.     
 
As noted earlier in this review, the administration of uricosuric agents like lesinurad 
were previously reserved for hyperuricemic patients who were classified as under-
excretors of uric acid based on the results from 24-hour urine collections. If the 
Applicant had identified potential study subjects who were under-excretors of uric acid 
and designed their pivotal trials around this subpopulation it is possible that the risk-
benefit profile of lesinurad might have been more favorable. As such, lesinurad 
treatment is clearly associated with an increased risk of renal adverse events, including 
reversible and non-reversible creatinine elevations and serious renal-related adverse 
events.  The risk appears to be dose-dependent, with the highest risk associated with 
use of lesinurad as monotherapy, without a concomitant xanthine oxidase inhibitor, 
which is why the Applicant is not pursuing a monotherapy indication for this drug.    
However, when evaluating the safety concerns specific to the proposed regimen of 
lesinurad 200 mg daily in combination with a xanthine oxidase inhibitor, the risk of 
adverse events does not consistently appear to be increased relative to the control 
group.  Therefore, in contrast with higher doses or monotherapy use, the risk/benefit 
profile of the 200 mg daily dose in combination with XOI is adequately favorable, 
despite modest efficacy.   
 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

In support of this NDA, the Applicant submitted safety data from a total of 41 clinical 
studies: 29 phase 1 trials (101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 
113, 114, 115, 116, 117, 118, 120, 121, 122, 123, 125, 126, 127, 128, 129, 130, 131, 
and 132), four phase 2 trials (201, 202, 203, and 204), four phase 3 trials (301, 302, 
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303, and 304) and three phase 3 extension trials (305, 306 and 307). A tabular 
summary of these trials can be found in Table 2 in Section 5. Additional interim long 
term safety data from the ongoing phase 2b combination with allopurinol study 203 and 
from the ongoing extension studies 306 and 307 provided as of the cut-off date of 
November 4, 2014 and an update of events of special interest (renal SAEs and CV 
SAEs) as of the cut-off date of January 30, 2015 were submitted in the 120-day safety 
update on April 29, 2015 and are included in pertinent areas (deaths, SAEs, renal 
SAEs, and CV SAEs) of the following discussion.  
 
Safety data from the 41 studies were summarized in the individual trial reports, the 
Integrated Summary of Safety and the electronic datasets for adverse events, lab data 
and vital signs. All safety analyses were performed on the double-blind safety 
population from the 12-month trials (301, 302 and 304) and the multiple-dose phase 2 
studies and ongoing extension studies (306 and 307) in gout patients conducted by the 
Applicant as well as data contained in the 120-day safety update were examined by this 
safety officer. Monotherapy Study 303, which was a 6-month study, was evaluated 
separately. 
 

7.1.2 Categorization of Adverse Events 

Verbatim terms of AEs recorded in the case report forms (CRF) by investigators were 
coded by the Applicant using MedDRA dictionary Preferred Term (PT) and System 
Organ Class (SOC) versions 11.1 through 14.0. Version 14.0 was used for all Phase 3 
studies and in the pooled analysis for the Phase 2b and Phase 3 studies that were 
included in the submission. A listing of all AEs coded in this manner including 
corresponding verbatim terms as well as differences between MedDRA versions 12.0 
and 14.0 relevant to the phase 2b studies were included in the CRF for review. The 
MedDRA coding of the information generated from clinical trials conducted by the 
Applicant was generally acceptable. Additionally, the clinical lab and vital sign ranges 
for clinically significant abnormal results was reviewed and appeared to be appropriate. 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

This application contained 12-months of double-blind safety data generated from the 
following three, phase 3 trials: 301, 302 and 304. These studies were of sufficiently 
similar design to allow for pooled analyses of the controlled safety data by lesinurad 
treatment group administered in combination with an XOI. The safety data from the 
phase 3 monotherapy Trial 303 was not pooled with the other phase 3 studies since the 
200 mg dose of lesinurad was not evaluated in that trial and lesinurad was administered 
without a concomitant XOI (allopurinol or febuxostat). Analyses of safety data were 
performed on the safety population which was defined as all patients who received at 
least 1 dose of study medication.  
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dependent reduction in sUA was observed with doses of 200 mg, 400 mg and 600 mg 
of lesinurad administered once daily after 7 to 21 days of continuous dosing. In the 
lesinurad monotherapy study 202, higher proportions of subjects achieved a sUA < 6.0 
mg/dL in the 400 mg once daily (28%) and 600 mg once daily (45%) treatment groups 
as compared to the 200 mg once daily group (7%). However, a marginal difference in 
sUA lowering efficacy was observed for the 400 mg and 600 mg once daily doses of 
lesinurad when administered as combination therapy with allopurinol (Study 110). In the 
dose-ranging, placebo-controlled, phase 2b Study 203 which evaluated doses of 200 
mg, 400 mg and 600 mg of lesinurad administered once daily in combination with 
allopurinol in gout patients with elevated sUA levels, 63% of subjects in the 200 mg 
lesinurad group, 74% of subjects in the 400 mg lesinurad group, and 79% of subjects in 
the 600 mg lesinurad group achieved a sUA < 6 mg/dL  as compared to 25% of subjects 
in the placebo group after 4 weeks of treatment. Based on these results, there appeared 
to be limited additional clinical benefit associated with the 600 mg dose as compared to 
the 400 mg dose of lesinurad when administered once daily in combination with 
allopurinol.  
 
The doses of lesinurad to be evaluated in combination with febuxostat were identified 
via pharmacokinetic/pharmacodynamic (PK/PD) modeling. Based on data from a phase 
1 drug-drug interaction trial (Study 105) that evaluated 200 mg of lesinurad when 
administered with 40 mg of febuxostat in healthy volunteers, the Applicant’s PK/PD 
model estimated that a 200 mg dose of lesinurad in combination with febuxostat 80 mg 
would result in an intraday average sUA reduction of up to approximately 60% 
compared to approximately 50% for an 80 mg monotherapy dose of febuxostat after 1 
week of treatment. Additional dose explorations with the 400 mg and 600 mg doses of 
lesinurad when administered in combination with 40 mg and 80 mg doses of febuxostat 
were conducted during phase 1 PK/PD testing in gout patients which showed 
approximately a 3% to 5% difference in sUA lowering capability for the 400 mg and 600 
mg doses of lesinurad when administered in combination with 80 mg of febuxostat once 
daily.   
 
In view of lesinurad’s short serum half-life of approximately 5 hours, questions regarding 
the adequacy of the Applicant’s dose explorations to support clinical evaluation of the 
200 mg once daily and 400 mg once daily doses of lesinurad in the phase 3 studies 
were raised by the Agency at the EOP2 meeting and again following the identification of 
the renal toxicity signal in the phase 3 trials. The Applicant’s rationale for once-daily 
dosing in the morning is to avoid nocturnal high concentrations of uric acid when urine 
pH and volume are low resulting in markedly reduced uric acid solubility and therefore 
reducing the risk of urinary urate precipitation and stone formation. Because lower 
nominal doses given more than once daily were not evaluated, it is not clear whether 
this rationale for using higher doses once daily is justified. 
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7.2.3 Special Animal and/or In Vitro Testing 

The Applicant did not conduct any special animal and/or in vitro testing with lesinurad to 
support its safety profile.  
 

7.2.4 Routine Clinical Testing 

The following clinical and lab testing were conducted at screening and baseline and 
during study visits at Week 2, Months 1, 2, 3, 4, 5,6, 7, 8, 9, 10 , 11, 12/termination visit 
and the safety follow-up visit for subjects who did not enter the extension studies except 
where noted in trials 301, 302, 303 (only through Month 6/termination visit and safety 
follow-up), 304, 305 (terminated early), 306, 307 submitted in support of lesinurad’s 
safety profile: 
 Physical exam and weight (screening and termination visits) 
 Vital signs: Pulse, sitting blood pressure, respiratory rate, and temperature  
 Complete cell count (CBC) with differential and platelet count, hemoglobulin and 

hematocrit; PT/PTT 
 Serum chemistries; albumin, alkaline phosphatase, ALT, AST, BUN, calcium, 

bicarbonate, chloride, creatinine, glucose, lactic dehydrogenase, phosphorus, 
potassium, sodium, direct bilirubin, total bilirubin, total protein, creatine kinase 
and uric acid 

 Urinalysis: including pH, specific gravity, protein, glucose, ketones, nitrite, occult 
blood, bilirubin, and urobilinogen 

 12-lead ECG: (screening, baseline, Month 6, and Month 12/termination visit) 
 Serum pregnancy test (females of childbearing potential only) 

 
Additionally, patients participating in the extension Studies 306 and 307 will have the 
above clinical and lab testing performed every 2 months following the Month 12 visit 
until these trials are completed. Overall, the types of clinical lab testing and physical 
assessments as well as the timing of these assessments were appropriate for the 
population studied in these trials.  
 

7.2.5 Metabolic, Clearance, and Interaction Workup 

In support of this NDA, the Applicant submitted 30 phase 1 and two phase 2 studies 
conducted in healthy volunteers, Japanese subjects and gout patients that evaluated 
the pharmacokinetics (PK), pharmacodynamics (PD), and population PK in subjects 
with renal and hepatic impairment as well as potential drug-drug interactions with 
lesinurad involving major cytochrome (CYP) P450 enzymes and liver and renal 
transporters. These biopharmaceutical evaluations showed that lesinurad is 
predominantly metabolized via the CYP2C9 pathway and is a weak inducer of the 
CYP3A isoenzyme. Co-administration with CYP2C9 inducers results in an 
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approximately 50% increase in exposure to lesinurad while co-administration of drugs 
that are CYP3A substrates may result in a decrease in the efficacy of these agents. 
Plasma exposures to lesinurad were shown to be approximately 50-70% higher in 
patients with moderate renal impairment (estimated creatinine clearance of 30-59 
mL/min) than in patients with normal renal function (estimated creatinine clearance >60 
mL/min). Additional information regarding the results of these studies is presented and 
discussed in the preceding section 4.4.3 of this review. 
 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

A major concern with the use of uricosuric agents is renal-related toxicity due to 
crystalluria and an increased risk for development of renal colic (stones) and urate 
nephropathy. This risk is particularly elevated in patients who are over-excretors of uric 
acid or who have a history of renal stones. Mitigation efforts to address this concern 
include maintaining adequate hydration and considering urine alkalinization.  These 
measures were listed as clinical recommendations to study investigators in the 
lesinurad protocols at baseline, but did not become mandatory until cases of acute renal 
failure and kidney stones became apparent in the ongoing phase 3 studies raised renal 
toxicity concerns (protocol amendments 3 and 4 for Studies 301 and 302, amendments 
4 and 5 for Study 304, and amendment 4 for Study 303).   
 

7.3 Major Safety Results 

All safety analyses were performed on the population who received at least 1 dose of 
study medication. Table 74  summarizes adverse events (AEs) that were reported in the 
lesinurad + XOI pooled safety database for the controlled studies (301, 302, and 304) 
as well as the 6- month, controlled, lesinurad monotherapy study (303) by treatment 
group. The majority of the patients in these studies experienced at least 1 AE over the 
course of the trial. The proportions of subjects experiencing a treatment emergent 
adverse event (TEAE) were higher in the lesinurad 200 mg + XOI and 400 mg + XOI 
treatment groups as compared to the PBO + XOI for the pooled, 12-month, controlled 
studies. The proportions of patients in the 12-month controlled studies who experienced 
a severe TEAE, a serious AE, or a TEAE leading to study medication discontinuation in 
the LESU200 mg + XOI treatment group were similar to that of the PBO group. 
However, higher rates for these TEAEs are observed for the LESU400 mg + XOI 
treatment group for the 12-month, controlled studies. A similar pattern of higher 
incidence rates for these TEAEs was also observed for LESU400 mg treatment group 
as compared to PBO in the 6-month monotherapy study. Numerically more subjects in 
the LESU400 mg + XOI group in the 12-month controlled studies and in the LESU400 
mg group in the 6-month monotherapy study experienced a serious renal adverse event 
as compared to the placebo groups in these studies. All of the deaths reported during 
the 12-month controlled studies and the 6-month monotherapy study occurred in 
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treatment group in the pooled safety database for the 12-month, controlled, combination 
studies. Similarly, a much higher proportion of SAEs was also reported by subjects in 
the LESU400 mg treatment group as compared to placebo in the 6-month, lesinurad 
monotherapy study. Numeric imbalances in the number of SAEs were noted with higher 
incidences in the LESU400 mg + XOI treatment group versus placebo in the following 
system organ classes (SOC): Cardiac Disorders, Renal and Urinary Disorders, and 
Metabolism and Nutrition Disorders.  A numeric imbalance is also observed for the 
LESU200 mg + XOI group compared to placebo in the Cardiac Disorders SOC. In the 6-
month monotherapy study, the imbalance in SAEs is primarily due to the number of 
SAEs listed under the Renal and Urinary Disorders SOC observed in LESU400 mg 
treated subjects. Serious cardiac and renal events will be discussed separately in other 
sections of this review.  
 
The higher rate of SAEs under the Metabolism and Nutritional Disorder SOC are due to 
the number of cases of serious gout attacks experienced by subjects in the LESU400 
mg +XOI group. This is not an unexpected finding due to the increase in risk for gout 
flares as a result of fluctuations in serum uric acid associated with urate lowering 
therapy.    
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In the pooled 12-month, controlled studies, the exposure-adjusted incidence rate for 
SAEs for the LESU400 mg + XOI group was approximately 1.5-2 times higher as for the 
LESU200 mg +XOI subjects and placebo subjects (LESU400 mg +XOI: 11.2 SAEs/100 
subject-years; LESU200 mg + XOI group: 6.0 SAEs/100 subject-years; and placebo 
group: 7.1 SAEs/100 subject-years).  Similarly, in the 6-monotherapy study, the 
exposure-adjusted incidence rate for SAEs for the LESU400 mg group was nearly 2.5 
times higher as for placebo treated subjects (LESU400 mg: 21.8 SAEs/ 100 subject-
years; placebo: 8.8 SAEs/100 subject-years). This apparent increased risk for serious 
adverse events with the 400 mg dose of lesinurad with or without concomitant XOI is 
concerning particularly in light of the marginal efficacy observed. No other safety signals 
were identified on review of these data separately by XOI inhibitor (allopurinol or 
febuxostat), or the data collected from the ongoing long term extension studies 
(including the 120-day safety follow-up) or phase 1 and 2 studies.  
 

7.3.3 Dropouts and/or Discontinuations 

Table 78 summarizes adverse events (AEs) by system organ class and preferred term 
that resulted in patients discontinuing from the controlled lesinurad studies. Overall, the 
proportions of patients who discontinued due to an AE were similar for the placebo and 
LESU200 mg + XOI treatment groups as compared to the LESU400 mg + XOI 
treatment group in the pooled safety database for the 12-month, controlled, studies 
(301, 302 and 304). A much higher proportion of subjects withdrew due to an AE in the 
LESU400 mg treatment group as compared to placebo in the 6-month, monotherapy 
study (303). Examination of the data displayed in this table reveals Renal and Urinary 
Disorders, Musculoskeletal and Connective Tissue Disorders, and Investigations, 
General Disorders and Administration Site Conditions and Gastrointestinal Disorders 
were the most common types of AEs resulting in patients withdrawing from the 12-
month, controlled studies (301, 302 and 304). In the 6-month monotherapy study 303, a 
similar pattern was observed with the most common types of  AEs resulting in subjects 
withdrawing in the Renal and Urinary Disorders, Musculoskeletal and Connective 
Tissue Disorders, Gastrointestinal Disorders, and General Disorders and Administration 
Site Conditions.  
 
The higher rate of discontinuations in the Renal and Urinary Disorders SOC were due to 
cases of renal failure and renal impairment in the LESU400 mg with/without XOI 
treatment groups as compared to placebo in these studies. More subjects in the 400 mg 
lesinurad treatment groups also withdrew due to myalgias, back pain, and pain in the 
extremity than in the placebo groups. The higher withdrawal rate for the Investigations 
SOC in the pooled safety database for the 12-month, controlled studies was primarily 
due to increased blood creatinine levels in the LESU400 mg + XOI treatment group 
versus placebo. This is not an unexpected finding since the protocols for studies 301, 
302, and 304 were amended to withdraw patients whose serum creatinine levels 
became elevated following the observation of nephrotoxicity in the monotherapy study 
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303. Numerically more subjects treated with higher doses of lesinurad withdrew due to 
Gastrointestinal Disorders as a result of nausea and upper abdominal pain in the 
LESU400 mg + XOI treatment group in the 12-month, controlled studies and diarrhea in 
the 400 mg lesinurad treatment group in the 6-month monotherapy study. However, no 
discernable pattern is observed for the LESU200 mg + XOI treatment group for this 
SOC. Numerically more lesinurad treated patients withdrew from the controlled studies 
due to General Disorders and Administration Site Conditions. Additional review of the 
AEs listed under this SOC does not reveal any discernable pattern. Review of these 
data separately by XOI (allopurinol and febuxostat) and collected from the ongoing long 
term extension studies and the phase 1 and 2 studies did not identify any other safety 
concerns.  
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proportion of patients experienced severe AEs in the LESU400 mg + XOI treatment 
group than in the placebo or LESU200 mg +XOI groups in the pooled safety database 
from the 12-month, controlled studies (301, 302 and 304). Similarly, a higher proportion 
of subjects in the LESU400 mg treatment group also experienced severe treatment 
emergent AEs than placebo in the 6-month, lesinurad monotherapy study.  The most 
commonly reported severe treatment emergent AEs in the pooled safety database for 
the 12-month, controlled studies were: Infections and Infestations, Musculoskeletal and 
Connective Tissue Disorders, Investigations, Cardiac Disorders, and Metabolism and 
Nutrition Disorders. In the 6-month, lesinurad monotherapy study the most commonly 
reported severe treatment emergent AEs occurred in the Renal and Urinary Disorders, 
Investigations and Musculoskeletal and Connective Tissue Disorders SOCs. Further 
review of the data displayed in Table 79, reveals small numerical imbalances mainly not 
in favor of the LESU400 mg + XOI treatment group and LESU400 mg monotherapy 
treatment group for these SOCs. With the exception of the Infections and Infestations, 
the pattern of severe treatment emergent AEs mirrors that observed for the SAEs and 
premature discontinuations from study treatment discussed previously in this review. 
Additional explorations of the severity data for severe Infections and Infestations did not 
reveal any discernable pattern for the lesinurad treatment groups and appeared to the 
be related to the risks of underlying and concomitant medical conditions of the patients 
who participated in these studies and/or seasonal patterns of infectious illnesses (e.g., 
influenza, bronchitis sinusitis, upper respiratory tract infection and pneumonia).  
 
No other safety signals were identified on severity data reviewed separately by XOI 
inhibitor (allopurinol or febuxostat), or collected from the ongoing long term extension 
studies or phase 1 and 2 studies.  
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committee (CEAC) to review possible cardiovascular events from the controlled phase 3 
as well as the ongoing, long-term extension phase 2 and 3 studies for lesinurad. In their 
analysis of these data, the CEAC used the following definitions from the FDA Guidance 
for Industry on Diabetes Mellitus –Evaluating Cardiovascular Risk in New Antidiabetic 
Therapies to Treat Type 2 Diabetes (December 2008) and the draft revision to the EMA 
Guideline on Clinical Medicinal Products in the Treatment of Diabetes Mellitus 
(September 2011):  

Major Adverse Cardiovascular Events (MACE) 
• Cardiovascular (CV) deaths 
• Non-fatal myocardial infarction (MI) 
• Non-fatal stroke 

Non-Major Adverse Cardiovascular Events (Non-MACE) 
• Unstable angina with urgent coronary revascularization 
• Urgent cerebral revascularization (non-elective) 
• Congestive heart failure with hospitalization 
• Arrhythmia not associated with ischemia 
• Venous and peripheral arterial thromboembolic event 
• Transient ischemic attack (TIA) 
• Other cardiovascular event 

 
Table 80 summarizes the results of the CEAE’s analysis as it pertains to data from the 
three, 12-month, controlled lesinurad +XOI studies (301, 202, and 304) and from the 6-
month, monotherapy study (303). There were a total of 17 MACE events that occurred 
in 15 (1%) out of the 1537 subjects who participated in the three, 12-month controlled 
studies. Thirteen out of these 15 patients with MACE events had multiple risk factors for 
CV disease (smoking, hypertension, diabetes and hypercholesterolemia) and pre-
existing cardiovascular conditions such as a previous MI, stroke, heart failure, angina 
pectoris, transient ischemic attack, peripheral vascular disease, and carotid or coronary 
intervention (angioplasty, bypass surgery or endarterectomy). Nine out of these 15 
subjects also had underlying chronic kidney disease with baseline CrCl <60 ml/min 
which is another risk factor for cardiovascular events. Only one of the two remaining 
patients who had adjudicated MACE events (non-fatal MIs) had no co-morbid risk 
factors or underlying cardiac conditions (Subject 302-05137-209 a 53 year old male) 
while the other patient (Subject 301-05019-111 45 year old male) had a history of 
hypercholesterolemia. Both of these patients had been randomized to receive treatment 
with LESU400 mg +XOI.    
 
Overall, the rates for MACE events were comparable for the LESU200 + XOI and PBO 
treatment groups in the pooled, 12-Month, phase 3 studies (301, 302 and 304) (Table 
80). A numerical imbalance not in favor of the LESU400 mg + XOI treatment group is 
observed that is primarily driven by the seven subjects randomized to this treatment 
group who had a non-fatal MI.  More patients in the PBO + XOI group had non-fatal 
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strokes than in the two lesinurad +XOI treatment groups.  As noted previously, the 4 
MACE deaths that occurred during these three controlled, phase 3 studies were in 
patients randomized to the two lesinurad + XOI treatment groups.  
 
In the 6-month, monotherapy study, one event was adjudicated by the CEAE as a 
MACE event that occurred in patient randomized to treatment with LESU400 mg. This 
was the sudden death of Subject 303-05230-308 who died of unknown causes 199 
days post his last dose of lesinurad. Reported cardiovascular comorbidities at baseline 
for this subject included hypercholesterolemia and hypertriglyceridemia. Based on the 
data shown in Table 80, no major imbalance in MACE events is observed for the two 
treatment groups in the 6-month, monotherapy study. Given the comparable 
background rates of reported cardiovascular comorbidities it is unclear to this medical 
reviewer why an imbalance in MACE events is observed in the LESU400 mg + XOI 
group from the pooled, 12-month, lesinurad + XOI studies (301, 302 and 304) that is not 
observed in the LESU400 mg group from the 6-month, monotherapy study (303); 
however the smaller sample size and shorter duration of the controlled period in Study 
303 may be contributory. Irrespective of the reason(s), the lack of signal in Study 303 is 
not sufficient on its own to alleviate the concern raised by the imbalance in Studies 301, 
302, and 304. 
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which utilized the same entry criteria as the three, 12-month, phase 3, controlled 
lesinurad + XOI trials (301, 302 and 304), the  MACE rate was 1.42 events/100 patient-
years (95% CI:0.68, 2.62) which is similar to that observed for the combined LESU200 
mg + XOI and LESU400 + XOI groups, as shown in Table 81. 
 
Due to the lack of CV deaths adjudicated to the PBO +XOI treatment group, the 
Applicant turned to the published literature to find a reference cardiac mortality rate. The 
MACE CV mortality rates for the lesinurad treatment groups shown in Table 81 are 
lower than the unadjusted CV mortality rate of 2.31 CV deaths/100 patient years for 
subjects with gout reported in the National Health and Nutrition Examination Survey 
(NHANES) study in subjects with gout (Stack, et al7). The gout population evaluated in 
the NHANES study had demographic and disease characteristics that were similar to 
the population evaluated in the lesinurad phase 3 studies suggesting that this is a 
relevant comparison.   
 
Since the current USPI for febuxostat carries a cardiovascular events warning, the 
Applicant also supplied analyses of MACE events by concomitant XOI (allopurinol 
versus febuxostat) (Table 82). The exposure adjusted incidence rates for patients who 
received lesinurad with allopurinol in the pooled Studies 301 and 302 are similar to 
those for the combined XOI pooled safety population shown in Table 81 above. By 
contrast, the pattern of events observed in Study 304 does not suggest a dose-
dependent increase with lesinurad; but the exposure-adjusted incidence in all the 
treatment groups, including the PBO + febuxostat group, is higher.  Due to the limited 
size of Study 304 and the small numbers of adjudicated MACE events, it is difficult to 
draw definitive conclusions.   
 
 

                                                                                                                                             
 
7 Stack AG, Hanley A, Casserly LF, Cronin CJ, et al. Independent and conjoint associations of gout and 
hyperuricemia with total and cardiovascular mortality. Q J Med 2013; 106:647-658. 
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Due to concerns regarding the potential for additive CV risk from concomitant NSAID 
use, the Applicant also submitted the results of an analysis of the incidence of CEAC 
adjudicated MACE events by type of prophylaxis in the 12-month controlled, lesinurad + 
XOI studies (301, 302, and 304). Fewer patients randomized to the lesinurad + XOI 
treatment groups used NSAIDs (n=150) for prophylactic therapy as compared to 
colchicine (n=875) in these studies. No apparent increase in the risk for overall MACE 
events in patients who took concomitant NSAIDs with lesinurad +XOI was noted on 
review of this subanalysis (data not shown). 
 
Identification of the emerging renal safety signal resulted in amendments to all ongoing 
protocols regarding maintaining adequate hydration with 2 liters of fluid a day. As a 
result of safety concerns related to the high incidence of pre-existing cardiac disease 
and chronic kidney disease in the patient population who participated in the pivotal 
phase 3 lesinurad + XOI studies, the Applicant performed a post-hoc analysis of the 
overall exposure-adjusted incidence rates of CV events and MACE events between the 
three treatment groups on the safety database from the pooled, 12-month, controlled 
lesinurad + XOI studies pre and post-hydration amendments. For completeness, they 
also looked at SMQs for heart failure and hypertension, cardiovascular-related AEs 
such as CHF, pulmonary edema, left ventricular failure, cardiac arrhythmia, and volume 
overload as well as clinically relevant changes in systolic and diastolic blood pressure 
pre- and post- amendment. Review of the results from these analyses did not identify 
any increase in the risk for CV or MACE events or for the other terms associated with 
volume overload status due to increased hydration; however, whether patients complied 
with the amendment and how much fluid they may have actually ingested daily is not 
available, making it difficult to ascertain whether there are any safety concerns related 
to the amendment. No additional safety signals were identified on review of safety data 
from the long term extension studies contained in the 120-day safety update.  
     
 

7.3.5.2   Renal Adverse Events 

Because of possible renal toxicity related to lesinurad’s mechanism of action as a 
uricosuric, both the Applicant and FDA closely evaluated renal abnormalities in the 
lesinurad safety database.  As previously mentioned, imbalances in the number of 
serious renal adverse events (Table 77) were observed in the four, phase 3, controlled 
studies. This subsection will focus on renal adverse events including selected renal lab 
parameters followed by a review of kidney stones. As shown in Table 83, a marked 
imbalance in the rates of renal adverse events was observed with LESU400 mg in the 
phase 3, 6-month, controlled monotherapy study (303).  No renal adverse events were 
reported in the placebo arm of the study.  The adverse events with LESU400 mg 
spanned the clinical spectrum from increases in blood creatinine and urea levels to 
acute and chronic failure. In the phase 3, 12-month, controlled lesinurad + XOI studies 
(301, 302 and 304), the proportion of subjects with any renal-related adverse event was 
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05115-108) initiated treatment with a prohibited medication (valproate semisodium) for 
his underlying bipolar disorder on Day 7 without informing the study investigator which 
resulted in his hospitalization for acute renal failure (ARF) on Day 9. The consulting 
urologist also thought that this patient’s underlying benign prostatic hypertrophy (BPH) 
and past history of urinary retention may have played a role in this event. Of the 
remaining three cases, two patients (Subject 302-15003-210 and Subject 304-05151-
401) had cardiac events that may have played a role in the development of acute renal 
failure. The remaining case (Subject 302-1510-216) reported taking various NSAIDs for 
a variety of soft tissue aliments including a gout flare and exceeded the recommended 
dose for one of these agents which are known to cause renal failure. Additional review 
of these five cases, reveals all of them were taking various medications that can 
negatively impact on renal function including colchicine, NSAIDs, aspirin, diuretics, ACE 
inhibitors and ARBs as well as their underlying allopurinol (3 cases) and febuxostat (2 
cases). Time to onset was also variable ranging from Day 9 through Day 255 with onset 
in the three later cases occurring after a triggering event such as a cardiovascular event 
(2 cases) or gout flare associated with increased intake of concomitant NSAID (1 case). 
Of note, Subject 302-15003-210 also received two doses of radiographic contrast dye 
while undergoing coronary angiograms after presenting with worsening coronary artery 
disease and an acute myocardial infarction during his study participation. Although there 
were multiple confounding factors involved in all five renal failure cases, it is difficult to 
exclude lesinurad as another contributing factor since these patients’ renal function 
appeared to be fairly stable until they entered these trials.    
 
Similar findings were noted on review of the five cases of serious renal adverse events 
for the 6-month, monotherapy Study 303 with four out of the five patients (Subjects 303-
05042-307, 303-05359-301, 303-05095-304, and 303-17002-303) using NSAIDs as 
either prophylactic or acute treatment for gout along with colchicine when they 
developed acute renal failure.  The remaining patient (Subject 303-15001-304) who had 
underlying congestive heart failure, hypertension and chronic kidney disease with a 
baseline sCr 1.35 and GFR 57 ml/min was taking concomitant colchicine with a diuretic 
and angiotensin receptor blocker when he developed acute renal failure. Time to onset 
varied as well from Day 2 to Day 111 in these cases. However, elevations in sCr were 
noted within the first 30-60 days of initiating treatment with lesinurad in Subjects 303-
05042-307, 303-05359-301, 303-15001-3034 and 303-17002-303 suggesting that the 
drug affects renal function.  
 
In the long-term extension studies 305, 306, and 307, there were ten patients who 
developed serious renal adverse events (2 cases were coded as “renal impairment” and 
8 cases were coded as “acute renal failure”): 

• Extension Study 305 (2 cases): Subjects 305-15014-304 and 305-16019-301. 
Both patients had received placebo in Study 303 and initiated treatment with 
LESU400 mg monotherapy upon enrollment into the extension Study 305. 

• Extension Study 306 (6 cases): Subjects 306-05185-108, 306-05097-106, 306-
05074-219, 306-05306-110, 306-08001-204 and 306-05095-109. Three out of 
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these 6 patients (Subjects 306-05074-219, 306-08001-204 and 306-05095-109) 
had been taking LESU200 mg + ALLO, 2 patients (Subjects 306-05185-108 and 
306-05097-106) had been taking LESU 400 mg + ALLO while participating in the 
preceding controlled studies 301 and 302 which they continued taking upon 
enrollment in the extension study. The remaining patient (Subject 306-05306-
110) who had been taking PBO + ALLO while participating in Study 302 initiated 
treatment with LESU400 mg + ALLO when he enrolled in the extension study. 

• Extension Study 307 (2 cases): Subject 307-05287-413 and 307-17002-408. 
Subject 307-05287-413 was taking PBO + FBX in Study 304 and was started on 
LESU400 mg + FBX when he entered the extension study while Subject 307-
05287-413 continued to take the same dose of study medication (LESU200 mg 
+ FBX) as he did in the controlled study. 

 
These cases were similar to the cases from the controlled studies in that these patients 
had underlying medical conditions affecting the kidney (hypertension, diabetes mellitus, 
heart failure, chronic kidney disease, renal cysts, urinary tract infections, and 
dehydration) compounded by concomitant use of medications that can affect kidney 
function (colchicine, NSAIDs, diuretics, and ACE inhibitors).Time to onset for serious 
renal adverse events (acute on chronic versus acute renal failure versus renal 
impairment) for the six patients who continued taking the same doses of lesinurad as 
they did in the controlled studies ranged from 381 to 579 days. Renal work-ups for 
these cases were unremarkable.  
 

The four subjects who were taking placebo in the preceding controlled studies but 
initiated treatment with lesinurad 400 mg as monotherapy (305-15014-304 and 305-
16019-301), or with concomitant allopurinol 300 mg (Subject 306-05306-110) or with 
concomitant febuxostat 80 mg (Subject 307-05287-413) upon enrollment in the 
extension studies had time to onset for acute renal failure ranging from 35 to 213 days. 
In addition to taking concomitant medications affecting the kidney (colchicine, NSAIDS, 
ACE inhibitors, and diuretics) two of these cases (Subjects 305-15015-304 and 306-
05306-110) became dehydrated due to proctitis/bowel prep for colonoscopy and a 
severe gout attack, respectively, prior to developing acute renal failure. Another case 
(Subject 305-16019-301) developed acute renal failure following a bout of probable 
renal stones after taking LESU400 mg as monotherapy for 212 days. The remaining 
case (Subject 307-05287-413) who had a history of hypertension and prior acute kidney 
injury (baseline sCr 1.03 mg/dL and GFR 105 ml/min) was found to have 2+ proteinuria 
with 12 RBCs and 14 WBCs on urinalysis and an elevated serum creatinine 2.60 mg/dL 
and GFR 42 ml/min on routine study visit on Day 33 at which time he also reported 
having a concurrent gout attack. All of these patients’ renal function improved with 
intravenous hydration, pain medications and stopping lesinurad and colchicine. Renal 
work-ups were again unremarkable.   
 
No patients died as a result of renal-related toxicity in the lesinurad clinical development 
program. (Note: The death of Subject 302-15003-210’s was adjudicated by the CEAC 
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as a MACE event.) Review of the safety database submitted in support of lesinurad 
revealed two patients (Subjects 306-08001-204 and 306-05095-109) went on to require 
hemodialysis and two patients (Subjects 303-05042 and 306-05097-106) had renal 
biopsies as a result of developing acute or worsening renal failure while participating in 
phase 3 studies of the drug (Table 87). All four of these cases were confounded by 
concomitant use of medications (NSAIDs, colchicine, ACE inhibitors) that affect renal 
function while two out of the four also had underlying CKD and other medical conditions 
(hypertension, congestive heart failure, diabetes nephropathy, cocaine abuse and 
cardiopulmonary arrest) that increased their risk for renal failure. Both patients who 
underwent renal biopsy presented with symptoms suggestive of acute flank pain 
syndrome8. However, the renal histopathology results from these cases did not clarify 
the etiology of their acute renal failure.  
 

                                            
8 Harter JG: Acute flank pain and hematuria: lessons from adverse drug reaction reporting. J Clin 
Pharmacol 1988:;28:560-565.  
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phase 3, controlled lesinurad studies which introduced changes to the treatment 
algorithm (e.g., maintaining adequate hydration with 2 liters of fluid a day, optional 
urinary alkalinization for subjects with urinary pH <6.5, stopping concomitant 
medications that negatively affect the kidney and mandatory withdrawal for subjects 
whose sCr > 3x baseline value) that was used by study investigators in managing 
subjects who had elevations in sCr during these studies. No additional information was 
provided in the Application regarding the success of these interventions or medical 
treatment such as intravenous hydration that were given to patients with marked 
elevations in serum creatinine. 
 
The Applicant also conducted subgroup analyses to assess the impact of 
NSAIDs/colchicine and presence/absence of tophi had on sCr elevations. The results of 
these subgroup analyses did not demonstrate a relationship between these factors and 
elevations in sCr in patients who participated in the pooled, 12-month, phase 3, 
controlled Studies 301, 302 and 304 (data not shown). 
 
Table 91 shows the point estimates and 95% confidence intervals for the incidence 
rates for sCr elevations by category for the pooled, 12-month, phase 3, controlled 
lesinurad + XOI studies (301, 302 and 304). The risk for developing elevations in sCr > 
1.5, > 2.0, and > 3.0 x baseline with the LESU400 mg +XOI is nearly triple that of the 
risk observed in the corresponding LESU200 mg + XOI groups with non-overlapping 
confidence intervals.  
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Figure 20 – Cumulative Incidence of Serum Creatinine (mg/dL) Elevations >2.0 x Baseline in the 6-
Month, Phase 3, Monotherapy Study 303 

 
Adapted Sponsor’s Fig.7; p. 92 Renal Safety Report 
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Figure 21 – Cumulative Incidence of Serum Creatinine (mg/dL) Elevations >2.0 x Baseline in the 
Pooled, 12-Month, Phase 3, Controlled Lesinurad +XOI Studies (301, 302, and 303)  

 
    Adapted Sponsor’s Fig.5; p. 86 Renal Safety Report 
 
 
Table 92 shows the results of a shift analysis for renal function based on eCrCl for 
patients in the pooled, 12-month, phase 3 controlled studies. A shift from moderate 
renal impairment (eCrCL < 30-60 mL/min) to severe renal impairment (eCrCL <30 
mL/min) is observed in 3% (3/92) of patients in the LESU400 mg + XOI group and 5% 
(5/101) of patients in the LESU200 mg + XOI group as compared to 1% (1/101) patients 
in the PBO + XOI group in these studies.  
 
 

Reference ID: 3821595

BEST AVAILABLE COPY



Clinical Review 
Rosemarie Neuner, MD, MPH  
NDA 207,988 
Zurampic® (Lesinurad) 
 

219 
 

Table 92 – Shift From Baseline in Renal Function Category for Subjects by Treatment Group in the 
Pooled, 12-Month, Phase 3, Controlled Lesinurad + XOI Studies (301, 302, and 304)  

  
Placebo (n=516) 

 
Lesinurad 200mg+XOI (n=511) 

 

 
 

Lesinurad 400mg+XOI (n=510) 

 
Mild impairment:  eCrCL < 45-60 mL/min; Moderate impairment: eCrCL < 30-45 mL/min; Severe Impairment: eCrCl 
<30 mL/min. 
Table courtesy of Dr. Jianmeng Chen, Clinical Pharmacology Reviewer (Source: Sponsor’s Table 9.5.4.1 IAS-6).  
 
 
Due to concerns for potential additive risk for renal toxicity with higher doses of 
allopurinol, the Applicant also conducted various subgroup analyses involving the 86 
subjects who were taking >300 mg qd of allopurinol in the pooled, 12-month, phase 3, 
controlled Studies 301 and 302 (Table 93).  No obvious safety signal is identified on 
review of the data presented in Table 93, however, the small number of subjects taking 
>300 mg qd of allopurinol in these studies precludes definitive conclusions. 
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Table 93 – Incidence of Selected Renal Adverse Events by Allopurinol Dose Subgroups in the 
Pooled, 12-Month, Phase 3 Controlled Studies 301 and 302 

 
Modified Sponsor’s Table 33; Lesinurad Renal Safety Report 

 
 
An independent blinded Renal Events Adjudication Committee (REAC) comprised of 
three nephrologists was convened by the Applicant when the renal safety signal 
became apparent from the emerging phase 3 data with Amendment 3 for Studies 301 
and 302 and Amendment 4 for Study 304 which were introduced on June 14, 2013. The 
REAC conducted a post hoc review of all AEs within the MedDRA Acute Renal Failure 
Standardized MedDRA Query [SMQ] that were serious or lead to discontinuation of 
randomized study medication as well as all increases in serum creatinine (sCr) >1.5 
times the baseline visit value contained in the safety database from the controlled, 
phase 3 studies and in the ongoing, long-term extension phase 2 and 3 studies for 
lesinurad. The REAC also adjudicated all SAEs in the Acute Renal Failure SMQ in the 
phase 1 and 2 studies. This committee additionally provided an assessment of the 
relative potential contribution to the renal event by the subject’s medical history, 
concomitant medications, and AEs/procedures.  In their review included in the 
application, the REAC examined a total of 132 cases as follows: 18 renal-related 
adverse events in the PBO + XOI group; 36 renal-related adverse events in the 
LESU200 mg + XOI group; and 96 renal-related adverse events in the LESU400 mg + 
XOI group. Based on their examination of these cases, they determined that 97% of the 
adjudicated renal-related adverse events were associated with one or more potential 
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confounder as follows: chronic renal disease (CKD) and dehydration in the PBO + XOI 
group; CKD, gout flare and infection in the LESU200m g+ XOI group and CKD, NSAID 
use and infection in the LESU400mg + XOI group.  
 
In summary, as expected, the population in the lesinurad phase 3 studies had multiple 
risk factors for renal toxicity.  However, as best evidenced in monotherapy Study 303, 
lesinurad treatment is clearly associated with an increased risk of renal adverse events, 
including reversible and non-reversible creatinine elevation and serious renal-related 
adverse events.  The risk appears to be dose-dependent, with the highest risk being 
with use of lesinurad as monotherapy, without a concomitant xanthine oxidase inhibitor.    

7.3.5.3   Nephrolithiasis (Kidney Stones) 

In view of its mechanism of action, the use of lesinurad would be anticipated to increase 
the risk for developing nephrolithiasis or kidney stones particularly in patients who are 
under-excretors of uric acid. Subjects with a history of kidney stones were prohibited 
from participating in the 6-month monotherapy Study 303 but were permitted to enroll in 
the three, phase 3 lesinurad +XOI combination studies (301, 302 and 304). 
Approximately 10-16% of the patients who participated in the phase 3, lesinurad + XOI 
combination studies reported a history of kidney stones. However, randomization to the 
treatment groups in these trials was not stratified for this confounding risk factor. In 
order to better assess the risk for developing renal stones due to treatment with 
lesinurad, the Applicant included safety evaluations based on an extensive customized 
list of 11 preferred terms for kidney stones AEs (e.g., nephrolithiasis, calculus bladder, 
calculus ureteric, staghorn calculus, renal stone removal, etc.) as well as 32 broader-
based, urogenital tract preferred terms associated with renal stones (e.g., costovertebral 
angle tenderness, flank pain, ureteric obstruction, urinary tract obstruction, etc.) 
separately or in combination (e.g., flank pain and hematuria, costovertebral angle 
tenderness and hematuria) from the Renal and Urinary Disorders SOC, Investigations 
SOC, and the Surgical and Medical Procedures SOC in order to maximize the capture 
of potential cases.  
 
Table 94 lists the cases of kidney stones identified in the safety database from the 
pooled, phase 3, 12-month, controlled lesinurad + XOI studies (301, 302 and 304) and 
the 6-month, controlled lesinurad monotherapy Study 303, using the customized 
preferred terms for kidney stones. Overall, the proportions of subjects with these types 
of AEs was comparably low in all of the treatment groups but slight numeric imbalances 
not in favor of the LESU400 mg + XOI and LESU400 mg monotherapy groups are noted 
on comparison to the respective placebo groups in these studies. Of note, numerically 
more cases of nephrolithiasis were observed in the PBO + XOI and LESU400 mg + XOI 
groups as compared to the LESU200 + XOI group in the pooled, phase 3, controlled 
lesinurad +XOI studies. There were no cases of renal stones in subjects treated with 
placebo in the 6-month, lesinurad monotherapy study. Additionally there was one case 
of staghorn calculus which occurred in the LESU400 mg treatment group. Since 
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Two out of these seven cases occurred in patients who participated in Study 302: 1 
patient treated with PBO + ALLO 300 mg qd (Subject 302-05066-205) and 1 patient 
treated with LESU200 mg + ALLO 300 mg qd (Subject 302-05216-209). The latter 
patient was also taking 200 mg ibuprofen twice daily, which can cause elevated LFTs. 
Both of these patients discontinued treatment with study medication as a result of 
Rheumatology Common Toxicity Criteria (RCTC) Grade 2 elevations in their LFTs 
which resolved after their study medications were discontinued. The remaining 5 cases 
occurred in patients who participated in Study 304: 1 patient treated with LESU200 mg 
+ FBX 80 mg qd (Subject 304-05194-404); 2 patients treated with LESU400 mg + FBX 
80 mg qd (Subjects 304-05056-401 and 304-17002-413); and 2 patients treated with 
PBO + FBX 80 mg qd (Subjects 304-05232-402 and 304-04001-408). Four out of these 
5 patients who received lesinurad with febuxostat had RCTC Grade 3-4 elevations 
which resulted in discontinuation of their study medications and resolved over time. Of 
note, Subject 304-04001-408 who was treated with PBO + FBX 80 mg qd had a 
diagnosis of Gilbert’s disease and Subject 304-05056-401 was coded as having “liver 
injury” that occurred during a protracted hospitalization for exacerbation of his 
underlying congestive heart failure that resulted in his death.(For more information the 
reader is referred to Table 75.) Review of the safety database for the extension studies, 
as well as the phase 2 studies and data contained in the 120-day safety follow-up did 
not reveal any subjects who met the criteria for hepatotoxicity.  
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7.3.5.5   Increased Creatinine Phosphokinase (CK)  

Since colchicine was used as prophylactic gout therapy by many patients through 
Month 5 of the phase 3 lesinurad studies and is known to cause rhabdomyolysis and 
myopathy, the Applicant submitted analyses of creatinine phosphokinase (CK) levels 
collected over the course of these trials. Examination of the mean changes from 
baseline to the Month 5 visit for CK levels revealed a 21% mean percent change for the 
LESU200 mg +XOI group versus 2% for the LESU400 mg + XOI and  4% for the PBO 
+XOI groups for the pooled, 12-month, phase 3 controlled lesinurad + XOI studies. No 
clinically relevant changes were noted for this parameter at the Month 6 visit for the 
three treatment groups following discontinuation of colchicine. When examined by 
separate xanthine oxidase inhibitor (allopurinol or febuxostat), marked increases in the 
mean percent change over baseline were noted for the LESU200 + FBX 80 mg group 
(88%) and the LESU400 mg + FBX 80 mg group (27%) versus PBO + FBX 80 mg 
group (14%) in Study 304 which resolved by the Month 6 visit. No clinically relevant 
changes were noted on examination of the three treatment groups in the pooled 
lesinurad + XOI Studies 301 and 302 at these time points. Data for CK levels from the 
Month 5 and Month 6 visits for the LESU400 mg and PBO treatment groups in the 6-
month, monotherapy study were unremarkable for this parameter. As expected, review 
of the corresponding median CK values for the Months 5 and 6 visits for all treatment 
groups showed less variability. 
 
Examination of shift table analyses for CK showed similar proportions of subjects in the 
LESU200 + XOI (10%), LESU400 mg + XOI (9%) and PBO + XOI (8%) treatment 
groups who had shifts from normal values at baseline to high at Month 5 that were still 
present at the last visit assessment for this parameter in the 12-month, phase 3 
controlled lesinurad +XOI studies. Similar findings were observed when the shift 
analysis data for CK was examined by separate xanthine oxidase inhibitor as well as for 
the two treatment groups in the 6-month, monotherapy Study 303. To better understand 
this, the sponsor also submitted the results from an outlier analysis for CK elevations 
that exceed 5-times and 10-times the upper limit of normal (ULN) for the 12-month, 
phase 3 controlled lesinurad + XOI studies (301, 302 and 303) (Table 101). The results 
from the outlier analyses for each separate xanthine oxidase inhibitor (allopurinol or 
febuxostat) were comparable to those shown in Table 101. The sponsor also submitted 
the results from muscle toxicity assessments for subjects with a CK >5 x ULN by visit. 
Review of the results from these assessments showed that the majority of patients had 
external causes for their CK elevations such as a strenuous workout, sustained falls 
and/or body injury, received an intramuscular injection or admitted to increased alcohol 
intake within the 7 days prior to study assessment of CK. 
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dermatitis reported in these trials: 1 case (0.2%) in the LESU200 mg + XOI treatment 
group, 3 cases (0.6%) in the LESU400 mg + XOI group, and 1 case (0.2%) in the PBO 
+ XOI group. The rate of patients who reported experiencing rashes was approximately 
2% in all three treatment groups in the phase 3, controlled lesinurad + XOI studies. 
Additionally, cases of pruritus were observed in patients treated with LESU200 mg + 
XOI (7 cases; 1.4%) and LESU400 mg + XOI (3 cases; 0.6%) but not in the PBO + XOI 
group for these studies. Of note, there were a total of 2 cases of photosensitivity 
reaction reported that occurred in the lesinurad + XOI treatment groups (1 case in each 
group). Review of the safety databases from the phase 2 studies identified two 
additional cases of urticaria that occurred in patients taking lesinurad with allopurinol 
and 1 case of allergic dermatitis also in a patient taking lesinurad with allopurinol. No 
definitive conclusions regarding lesinurad’s ability to cause drug hypersensitivity 
reactions can be drawn given that the majority of the cases observed in the safety 
database were confounded by the concomitant use of allopurinol which is known to 
cause these types of events.  
 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

Most patients (>65%) experienced an adverse event while participating in the controlled 
portions of the phase 3 studies for lesinurad. Table 102 lists the frequency of the 
adverse events observed in these studies by system organ class (SOC) and treatment 
group. Higher overall rates of AEs were observed in the lesinurad treatment groups as 
compared to their respective placebo groups in these studies. Infections and 
Infestations, Musculoskeletal and Connective Tissue Disorders, Investigations, Injury, 
Poisoning and Procedural Complications and Gastrointestinal Disorders were the most 
common types of adverse events observed for the three, 12-month, controlled lesinurad 
+XOI studies.  As noted earlier, the higher rate of Infections and Infestations observed 
in the lesinurad + XOI treatment groups versus the  PBO + XOI group in the 12-month, 
controlled studies was due to seasonal illnesses (upper respiratory tract infection, 
nasopharyngitis and influenza) and is the primary reason for the higher overall rates 
observed in the lesinurad + XOI groups. The rates for the other system organ classes 
for the pooled safety database for these three trials are generally similar across the 
treatment groups. More imbalances are noted not in favor of the LESU400 mg group in 
the 6-month, monotherapy study as compared to PBO in the following SOCs: Metabolic 
and Nutritional Disorders, Renal and Urinary Disorders Gastrointestinal Disorders, 
General Disorders and Administration Site Conditions and Investigations. 
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were identified on review of adverse event data generated from the other lesinurad 
studies included in the application’s safety database.  
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7.4.2 Laboratory Findings 

Laboratory data from the three phase 3, 12-month controlled lesinurad + XOI studies 
(301, 302 and 304) was presented as follows: change from baseline by parameter and 
the proportion of markedly abnormal values relative to baseline. The Applicant provided 
normal range of values for each lab parameter assessed. They were reviewed and the 
clinically acceptable range for normal appeared appropriate.  
 

7.4.3 Hematology Parameters 

 
Due to concerns for additive bone marrow toxicity associated with the need for co-
administration of colchicine and xanthine oxidase inhibitors with lesinurad, the safety 
database was reviewed for cases of cytopenias particularly in the three, 12-month, 
phase 3, controlled studies (301, 302 and 304). The majority of patients in all treatment 
groups of these trials had hematology values that were within the normal range at 
baseline and at the last visit. No clinically meaningful changes from baseline were noted 
for the various hematology parameters across treatment groups for these phase 3 
controlled studies. Review of shift changes from normal to the low range did not reveal 
any clinically meaningful trends for WBC and differential counts. Shifts from normal to 
the low range in platelet count data were comparable across treatment arms.  More 
patients in the LESU400 mg +XOI group (6%) experienced shifts to below the normal 
range in hemoglobin then in the LESU200 mg + XOI (2%) and PBO + XOI (3%) groups. 
In each of the two lesinurad +XOI treatment arms 5% of subjects had shifts from the 
normal to low range for hematocrit as compared to 2% in the PBO +XOI group. The 
pattern of hematology parameters for the 6-month, monotherapy study was similar to 
those in pooled, 12-month, controlled lesinurad + XOI studies. There was one case 
report each of decreased white count and thrombocytopenia in the four, phase 3 
studies. Subject 301-05183-105 was a 54 year old white male randomized to LESU200 
mg + XOI (allopurinol 300 mg qd) who developed a RCTC Grade 3 decreased WBC 
count that resolved with discontinuation of lesinurad. This patient was also taking 
concomitant colchicine as prophylactic therapy for gout flares at the time he developed 
leukopenia. Subject 301-05314-113 was a 77 year old white male who developed 
RCTC Grade 1 thrombocytopenia while taking LESU200 mg + XOI (allopurinol 300 mg 
qd) which resolved with discontinuation of both lesinurad and allopurinol. This patient 
was also taking a number of other medications that can also cause thrombocytopenia 
(naproxen and lisinopril). Overall, no new safety issues related to hematologic lab 
assessments associated with the use of lesinurad were identified on review of these 
data. 
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7.4.4 Serum Chemistries and Electrolytes 

Since gout can also affect the kidney by the formation of urate stones or causing gouty 
nephropathy (parenchymal disease) test results of renal function related parameters 
(albumin, BUN, calcium, carbon dioxide, creatinine, phosphate, and potassium) 
collected over the course of the pooled, 12-month, controlled lesinurad + XOI studies 
(301, 302 and 304) were reviewed for potential safety signals. No meaningful trends 
were noted on examination of changes from baseline or shift table analyses for the 
following parameters: albumin, calcium, and phosphate.  

Review of shift table analyses in serum creatinine from normal at baseline to RCTC 
Grade 3 or 4 post-baseline value at any time during over the course of the pooled, 
phase 3 controlled studies showed 10% of subjects in the LESU400 mg + XOI group 
experienced such shifts as compared to 3% in the LESU200 mg + XOI group and 1% in 
the PBO + XOI group. These changes are the result of lesinurad’s effects on the kidney. 
(Reader is referred to the preceding renal adverse events section for more information.) 
Small increases were noted on review of the mean changes and percent mean changes 
from baseline in BUN for the three treatment groups, but are not clinically significant. 
However, more patients in the LESU200 mg + XOI (25%) and LESU400 mg + XOI 
(24%) groups had shift changes from normal at baseline to a high at any time post-
baseline during these studies as compared to PBO+ XOI (15%). This is not unexpected 
since BUN values should reflect the lesinurad-induced elevations in serum creatinine 
observed over the course of these trials. Similar mean changes from baseline in 
bicarbonate were noted for the two lesinurad treatment groups which were less than 
that observed in the PBO + XOI group but were not clinically significant. Shifts from 
normal at baseline to low post-baseline values in bicarbonate occurred in 23% of PBO + 
XOI subjects versus 20% and 21% of subjects in the LESU200 mg +XOI and LESU400 
mg + XOI groups, respectively, and reflect the changes in renal function associated with 
the administration of lesinurad.  

No clinically meaningful trends in changes from baseline or shift table analysis for 
potassium were noted. However, due to concerns of hyperkalemia associated with 
worsening renal function, review of case reports identified two patients (Subjects 301-
05185-108 and 301-05278-112) who had elevated serum potassium levels of 5.6 
mmol/L noted at Months 12 and 10, respectively, that were associated with elevated sCr 
> 1.5 x baseline at these visits. Review of the remaining electrolytes and chemistry 
parameters was remarkable for mean values at baseline at or above the upper limit of 
the reference range of 5.6 mmol/L for glucose in all treatment groups most likely due to 
the number of subjects with metabolic syndrome or diabetes mellitus who participated in 
these studies. No meaningful changes from baseline in glucose were noted. Shifts from 
baseline normal to high at last value in glucose were comparable across the three 
treatment groups.   

Overall, similar findings were noted on examination of these parameters for the 6-
month, monotherapy study (303). Other than the safety signals of elevations in serum 
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creatinine and eCrCl discussed earlier in this review and the corresponding changes in 
BUN, no additional safety signals were identified on review of the serum electrolytes 
and chemistries for lesinurad.  

7.4.5. Liver function Tests 

See the preceding hepatotoxicity section.  

7.4.6 Urinalysis 

Review of the urinalysis mean changes and shift from baseline did not reveal any 
clinically meaningful trends overall for glucose, ketones, or occult blood. As to be 
expected, higher mean changes over baseline for the presence of uric acid and uric 
acid crystals were observed in both lesinurad + XOI treatment groups (20-26%) as 
compared to the PBO + XOI group (3%) for the pooled, 12-month, phase 3 controlled 
studies (301, 302, and 304). The proportion of subjects of subjects with samples 
positive for uric acid crystals was higher for patients treated with concomitant allopurinol 
than febuxostat. The Applicant notes the presence of uric acid crystals in the urine 
samples collected over the course of these trials is consistent with lesinurad’s 
mechanism of action but post-collection handling (up to 72 hours at room temperature 
prior to testing) may have contributed to ex vivo crystal precipitation. The occurrence of 
proteinuria was also assessed in these studies by spot urine protein-creatinine ratios. In 
the pivotal phase 3 lesinurad studies, urine creatinine was tested in real time by ambient 
method at baseline, Months 3, 6, and 12, and retrospectively by frozen sample testing 
at all other time points for samples less than 6 months old. As a result, urine protein-
creatinine data were not available for all subjects/visits. Using a value of > 0.2 mg/mg as 
the definition of clinically meaningful proteinuria, no significant differences in the mean 
change from baseline urine protein-creatinine ratio over the course of the three, phase 
3, controlled lesinurad + XOI studies was noted: LESU200 mg + XOI: 0.03; LESU400 
mg + XOI: 0.03 and PBX +XOI: 0.03. For completeness, the Applicant also submitted 
the results from a mean change over baseline analysis of subgroups of patients who 
had elevations in sCr > 1.5 or > 2.0 x baseline which were also unremarkable for any 
clinically significant trends. Shift from baseline to maximum urine protein- creatinine 
ratio defined by ratio values of <0.2, > 2.0 to <1.0, and >1.0 mg/mg analyses for 
subjects with or without sCr elevations > 1.5 x baseline and subjects with or without sCr 
elevations > 2.0 x baseline during these studies revealed no clinically meaningful trends 
in subjects shifting from urine protein-creatinine ratio category at baseline of <2.0 
mg/mg to a maximum post-baseline value >0.2 mg/mg.   

Overall, similar findings were noted on examination of the urinalysis parameters for the 
6-month, monotherapy study (303). No additional safety signals were identified on 
review of the urinalysis results for lesinurad.  
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7.4.3 Vital Signs 

According to the protocols for the four phase 3 studies, patients’ vital signs (systolic and 
diastolic blood pressure, respiratory rate, pulse rate and temperature) were assessed at 
the screening visit, Day-14, Day -7, baseline, Week 2 and every monthly visit through 
the final study visit. Review of the mean changes from baseline and shift of minimum 
and maximum post-baseline results for the vital sign parameters for the safety 
population from each of the four phase 3 studies submitted in support of lesinurad failed 
to identify any safety issues.  
 

7.4.4 Electrocardiograms (ECGs) 

The results from a thorough QT (TQT) study (Study 117) conducted with moxifloxacin 
as a positive control was submitted by the Applicant in support of lesinurad’s safety 
profile. No significant QTc prolongation effects of supratherapeutic doses (400 mg and 
1600 mg) of lesinurad were detected in this TQT study according to Dr. Janice Brodsky 
of the agency’s interdisciplinary review team for QT studies who examined the data 
from this trial. (Refer to review dated October 23, 2012 under IND 102128). 
 
Serial 12-lead ECGs were performed on all patients participating in the three, 12-month, 
phase 3, controlled studies (301, 302, 303 and 304) at Day -7, baseline and at the 
Month 6 (studies 301, 302 and 304) and Month12 or final visit which were read by 
central readers and reviewed by the CEAE. No notable changes from baseline or 
differences between treatment groups in mean and median values for ventricular rate, 
RR duration, PR duration, QRS duration, QT duration, and QcF were observed in the 
serial ECGs from these studies. Overall, the number and incidence of any ECG-
associated adverse events was low and similar across the treatment groups: PBO + 
XOI: 2 (0.4%) cases of ECG-related adverse events; LESU200 mg + XOI: 1(0.2%) case 
ECG-related adverse events; and LESU400 mg + XOI: 3 (0.6%) cases ECG-related 
adverse events. Four out of these five ECG-related adverse events occurred in patients 
treated with concomitant allopurinol; the remaining case occurred in a patient treated 
with concomitant febuxostat. The number and incidence of new-onset atrial fibrillation 
was also low and similar on comparison between the three treatment groups: PBO + 
XOI: 2 (0.4%) cases of new onset atrial fibrillation; LESU200 mg + XOI: 1(0.2%) case of 
new onset atrial fibrillation; and LESU400 mg + XOI: 1 (0.2%) case of new onset atrial 
fibrillation. There was one case of new-onset atrial flutter that occurred in a patient in 
the LESU400 mg +XOI group. No ECG-associated adverse events, and no findings of 
new onset-atrial fibrillation or atrial flutter were reported in the 6-month, monotherapy 
study (303). No new or unexpected safety signals were identified on review of the ECG 
results for lesinurad.    
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7.4.5 Special Safety Studies/Clinical Trials 

The Applicant did not conduct any special safety studies or clinical trials in support of 
lesinurad’s safety profile.  
 

7.4.6 Immunogenicity 

Not applicable for this application since lesinurad is a small molecular entity that does 
not contain proteins or protein derivatives that would elicit an immunogenic response.  
 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

As summarized in the preceding Table 77 and discussed over the course of this safety 
review, examination of the safety data collected from the three, phase 3, 12-month, 
controlled, lesinurad + XOI studies (301, 302, and 304) revealed a dose-dependent 
relationship exists for the occurrence of renal-related adverse events as well as serious 
adverse events with the 400 mg dose of lesinurad when administered once a day with a 
concomitant xanthine oxidase inhibitor (XOI). Additional support for renal-related dose-
dependent adverse events came from the 6-month, controlled, Study 303 which 
evaluated the 400 mg once a day dose of lesinurad as monotherapy. In this study a 
higher rate of renal-related adverse events was observed than in the pooled safety 
database for the three, phase 3, controlled lesinurad + XOI studies (301, 302 and 304). 
(Reader is referred to the preceding renal adverse events section for additional 
information.)  
 

7.5.2 Time Dependency for Adverse Events 

Overall, review of the cumulative long term exposure data generated from the ongoing 
studies 306 and 307 did not reveal any additional safety signals associated with 
prolonged exposure to lesinurad when concomitantly administered with an XOI. Study 
305, which was the long term extension study for patients who completed the controlled, 
monotherapy Study 303, was terminated early due to the high rate (17%) of renal-
related adverse events observed in subjects. The rate of renal related adverse events 
observed in Study 305 was higher in subjects who had been previously-treated with 
PBO in the preceding controlled monotherapy study (19%) than subjects who continued 
receiving monotherapy with LESU400 mg once daily (14%). Overall, 4% of the 
participating patients in this extension trial discontinued treatment with study medication 
due to renal-related adverse events. The rate of discontinuation of study medications 
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due to renal-related adverse events was also slightly higher in previously treated PBO 
subjects (5%) versus subjects (3%) who continued treatment with the same dose of 
lesinurad. The rate of elevations in sCr> 1.5 x baseline value was 31% and was again 
higher in formerly PBO-treated patients who were initiating lesinurad monotherapy (35% 
versus 26%). The two subjects who had serious renal-related adverse events (1 case of 
acute renal failure and 1 case of renal impairment) had been treated with PBO while 
participating in the preceding monotherapy study (303).   
 

7.5.3 Drug-Demographic Interactions 

Overall, review of the cumulative long term exposure data generated from the ongoing 
studies 306 and 307 did not reveal any additional safety signals associated with 
prolonged exposure to lesinurad when concomitantly administered with an XOI. Study 
305, which was the long term extension study for patients who completed the controlled, 
monotherapy Study 303, was terminated early due to the high rate (17%) of renal-
related adverse events observed in subjects. The rate of renal related adverse events 
observed in Study 305 was higher in subjects who had been previously-treated with 
PBO in the preceding controlled monotherapy study (19%) than subjects who continued 
receiving monotherapy with LESU400 mg once daily (14%). Overall, 4% of the 
participating patients in this extension trial discontinued treatment with study medication 
due to renal-related adverse events. The rate of discontinuation of study medications 
due to renal-related adverse events was also slightly higher in previously treated PBO 
subjects (5%) versus subjects (3%) who continued treatment with the same dose of 
lesinurad. The rate of elevations in sCr> 1.5 x baseline value was 31% and was again 
higher in formerly PBO-treated patients who were initiating lesinurad monotherapy (35% 
versus 26%). The two subjects who had serious renal-related adverse events (1 case of 
acute renal failure and 1 case of renal impairment) had been treated with PBO while 
participating in the preceding monotherapy study (303).   
 

7.5.4 Drug-Disease Interactions 

Since patients with hepatic impairment were excluded from lesinurad’s phase 2/3 
clinical development program, the Applicant conducted a phase 1, single dose study 
(Study 118) in subjects with mild to moderate hepatic impairment. Mild to moderate 
hepatic impairment (Child-Pugh Classes A and B) had no significant effect on 
lesinurad’s PK profile based on data from this study examined by the clinical 
pharmacology reviewer. In view of these findings, adjustment in the dose of lesinurad in 
patients with mild to moderate hepatic impairment is not required. Since lesinurad was 
not studied in subjects with moderate to severe hepatic impairment, use of the drug in 
this population is not recommended. 
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The effect of renal impairment on the PK profile of lesinurad was evaluated in the two 
phase 1 studies (104 and 120). Studies 104 and 120 assessed single doses of 200 mg 
and 400 mg of lesinurad in adult volunteers with mild-to-moderate or moderate-to-
severe renal impairment, respectively. Lesinurad exposure (AUC) increased by 31%, 
50-74% and 113%, respectively, in subjects with mild-to-moderate and severe 
impairment as compared to subjects with normal renal function. The efficacy and safety 
of lesinurad was also evaluated in phase 2 and 3 studies that included gout patients 
with mild-moderate renal impairment (eCrCL > 45 mL/min). Gout subjects with 
moderate renal impairment had less overall efficacy and had a higher occurrence of 
renal-related adverse events compared to patients with mild renal impairment or normal 
renal function. Lesinurad’s efficacy and safety was not evaluated in gout patients with 
severe renal impairment, with end stage renal disease (ESRD), or receiving dialysis. In 
view of its mechanism of action, the drug is not expected to be effective in these 
populations. (Note: The reader is referred to the agency’s clinical pharmacology review 
for additional information regarding these studies.)  
 

7.5.5 Drug-Drug Interactions 

Lesinurad is a substrate of CYP2C9 and is a weak CYP3A4 inducer. Included in the 
application were the results from seven phase 1 studies that assessed the effects of 
lesinurad on co-administered drugs used to treat gout such as febuxostat, allopurinol 
colchicine, and NSAIDs (naproxen and indomethacin) as well as the results from eight 
drug-drug interaction (DDI) studies which are listed in Table 2. The findings from these 
studies are summarized in Figure 22 and Figure 23: 
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Figure 22 – Effect of Co-Administered Drugs on Pharmacokinetics of Lesinurad 

  
Modified Sponsor’s Fig. 3; p. 24 Clinical Overview 

 

Figure 23 – Effect of Lesinurad on the Pharmacokinetics of Co-Administered Drugs 

 
Modified Sponsor’s Fig. 4; p. 26 Clinical Overview 

 
 
Since lesinurad exposure is increased when it is co-administered with inhibitors of 
CYP2C9 it should be used with caution in patients taking moderate inhibitors of 
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CYP2C9 such as fluconazole and amiodarone. Exposure to lesinurad is decreased 
when it is co-administered with inducers of CYP2C9 (e.g., rifampin) which could 
potentially result in a decrease in the therapeutic efficacy of lesinurad.  Since lesinurad 
is a weak CYP3A4 inducer, concomitant use of lesinurad with CYP3A4 substrates such 
as sildenafil and amlodipine could potentially result in reduced efficacy of these drugs. 
No dose adjustments for lesinurad are required when it is co-administered with the other 
drugs tested shown in Figure 22 and Figure 23. Subgroup analyses of subjects in 
Studies 301 and 302 taking concomitant low dose aspirin (<325 mg/day) or thiazide 
diuretics showed that these drugs did not impact on the efficacy of lesinurad. (Note: The 
reader is referred to the agency’s clinical pharmacology review for additional information 
regarding these studies.)  
 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

Review of the safety databases for the four phase 3 studies (301, 302, 303 and 304) 
identified seven cases of malignancy. Six of out of these eight cases occurred in 
patients taking LESU400 mg +XOI:  2 cases of prostate cancer (304-17004-40 and 302-
05015-202), 1 case of gastric carcinoma (Subject 302-17006-207), 1 case of metastatic 
sarcomatoid carcinoma (Subject 301-05239-103), 1 case of oral basal cell carcinoma 
(Subject 301-05075-107), and 1 case of basal carcinoma of the skin involving multiple 
sites (302-16019-208).  The remaining two cases of malignancy occurred in patients 
randomized to placebo: 1 case of pancreatic neuroendocrine tumor (well differentiated 
neoplasm on histopathology) (Subject 302-05318-205) and 1 case of malignant lung 
neoplasm (Subject 301-05098-109). In view of the lack of a discernable pattern of 
neoplasms and the presence of confounding factors (e.g., positive family history and 
history of tobacco use/smoking) identified on review of five out the six malignancy case 
reports for subjects treated with lesinurad, there does not appear to be an increase in 
risk for carcinogenicity associated with lesinurad. Additional support for the lack of 
carcinogenicity comes from the genotoxicity and animal carcinogenicity studies 
contained in the application which showed lesinurad was not mutagenic nor clastogenic 
and was not associated with an increase in risk for neoplasms in animals. (The reader is 
referred to the pharmacology/toxicology review of this application for additional 
information.)  
 

7.6.2 Human Reproduction and Pregnancy Data 

The study protocols for the four phase 3 trials that generated the safety data in support 
of this new drug application prohibited pregnant and breast feeding women from 
participating in these studies. Additionally, the studies’ entry criteria required women of 
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reproductive potential to practice effective methods of contraception for the duration of 
the trials and to have negative urine pregnancy testing at screening. Thus, no female 
subjects were reported to have become pregnant during these trials.  
 

7.6.3 Pediatrics and Assessment of Effects on Growth 

Not applicable.  
 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

Based on the safety profile of single doses of up to 1600 mg and multiple daily doses of 
up to 600 mg evaluated in the phase 1 and phase 2 trials conducted as part of 
lesinurad’s clinical development program, the Applicant defined an overdose of the drug 
to be a single daily dose >1200 mg. According to the Applicant, there were no reported 
cases of overdose involving >1200 mg of lesinurad as a single dose in the drug’s safety 
database. However, there were two cases coded as “overdose” that occurred in phase 
3 studies in which the amount of lesinurad ingested by the subjects did not exceed that 
prespecified definition of an overdose. Subject 303-05150-301 was a 56 year-old, white 
male with a history of attention deficit/ hyperactivity disorder and hypertension who 
accidently ingested 800 mg qd of lesinurad (400 mg twice a day) for two weeks (Day 33 
to Day 51) as a result of confused state induced by his hypertension medication 
(lisinopril). This patient reported experiencing disorientation, anorexia, dry mouth and 
peripheral edema that were evaluated as RCTC Grade I in intensity during the higher 
lesinurad dosing period. Lesinurad dosing was temporarily withheld starting on Day 56 
and resumed on Day 64. This patient was subsequently lost to follow-up on Day 148. 
The second case involved a 46 year-old white male (Subject 302-17004-204) who was 
hospitalized after he intentionally overdosed on 7 bottles of beer, brake fluid, tramadol, 
paracetamol, venlafaxine, quetiapine, clonazepam, dothiepin hydrochloride and 
allopurinol due to worsening suicidal depression secondary to chronic back pain. 
Following stabilization of his psychiatric condition, he continued on blinded therapy post-
discharge from the hospital. It is unlikely that lesinurad will be abused since its 
pharmacologic action does not affect the central nervous system and the drug can 
cause nephrotoxicity including kidney stones. No formal studies on the withdrawal or 
rebound effects of lesinurad were conducted in support of its safety.  

7.7 Additional Submissions / Safety Issues 

Additional safety information that was contained in the Applicant’s 120-day safety 
update submitted on April 30, 2015 has been incorporated into the appropriate 
subsections of this review.  
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8 Postmarket Experience 
 
Lesinurad is a new molecular entity (NME) that has not been approved for marketing in 
any country. 
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9 Appendices 

9.1 Literature Review/References 

The Applicant did not submit the results from a search of the worldwide literature in 
support of lesinurad’s safety profile. A literature search was conducted by this medical 
officer on August 25, 2015 using the search engine PubMed. A total of 9 citations in 
English were identified. Examination of these citations which included articles describing 
the results from phase 1 and 2 studies submitted in support of lesinurad’s safety and 
efficacy as well as discussions of new therapeutic treatments under clinical 
development for gout did not reveal any new potential safety signals associated with the 
use of lesinurad.  

References: 
1. Khanna D, Fitzgerald JD, Khanna PP, et al. 2012 American College of Rheumatology guidelines 

for management of gout, part 1: systematic nonpharmacologic and pharmacologic therapeutic 
approaches to hyperuricemia. Arthritis Care Res. 2012;64(10):1431-1446.   

2. Dalbeth N, McQueen FM, Singh JA, et al. Tophus measurement as an outcome measure for 
clinical trials of chronic gout: progress and research priorities. J Rheum 2011;38(7):1458-1461. 

3. Singh JA, Taylor WJ, Simon LS, Khanna PP, et al.  Patient-Reported Outcomes in Chronic Gout: 
A Report from OMERACT 10. J Rheum. 2011; 38(7):1452-1457. 

4. Woodworth T, Furst DE, Alten R, et al. Standardizing Assessment and Reproting of Adverse 
Effects in Rheumatology Clinical Trials II: the Rheumatology Common Toxicity Criteria v2.0. J 
Rheumatol 2007;34:1401-14. 

5. Becker MA, Fitz-Patrick D, Choi H, Dalbeth N, et al. An open-label, 6-month study of allopurinol 
safety in gout: The LASSO study. In press. Seminars in Arthritis & Rheumatism, 2015.  

6. Stack AG, Hanley A, Casserly LF, Cronin CJ, et al. Independent and conjoint associations of gout 
and hyperuricemia with total and cardiovascular mortality. Q J Med 2013; 106:647-658. 1 

7. Harter JG: Acute flank pain and hematuria: lessons from adverse drug reaction reporting. J Clin 
Pharmacol 1988:;28:560-565.  
 
 

9.2 Labeling Recommendations 

Based on review of the data submitted in support of this application, the following are 
recommendations that should be included in the drug’s label: 

1. The indication should note that lesinurad is indicated for the treatment of 
hyperuricemia associated with gout in combination with a xanthine oxidase 
inhibitor.  The primary justification for this is that the safety of lesinurad as 
monotherapy is not acceptable. 

2. A warning regarding the risk for serious renal adverse events to occur particularly 
in patients with lower than normal renal reserve (e.g., subjects with eCrCL <60 
mL/min). This warning should also include information regarding the dose-
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dependent increase in risk for serious renal adverse events and MACE events to 
occur particularly in patients with underlying CKD. 

3. Additional consideration as to when to discontinue treatment with lesinurad 
based on serum creatinine elevations particularly in patients with underlying CKD 
in view of the patients who required dialysis in the safety database. 

4. Although Study 304 failed to capture its primary endpoint, information describing 
the trial’s results should be included under Section 14 of the label to enable 
healthcare providers to determine if the benefits of prescribing lesinurad 
outweigh the risks for their patients. 

5. Under Section 14, the descriptions of the phase 3 studies should also include the 
mean change in sUA observed with the to-be-marketed dosing regimen of 
lesinurad with XOI.  

 

9.3 Advisory Committee Meeting 

An Arthritis Advisory Committee (AAC) meeting is scheduled for October 23, 2015 to 
discuss the risks and benefits associated with the use of lesinurad based on the efficacy 
and safety issues identified during the agency’s review of the data submitted in support 
of this application.  
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10  Financial Disclosure 
Clinical Investigator Financial Disclosure 

Review Template 
 
Application Number:  NDA 207,988 

Submission Date:  December 29, 2015 

Applicant:  Ardea Biosciences, Inc. 

Product:  Lesinurad (Zurampic®) 
 
Reviewer:  Rosemarie Neuner, MD, MPH 

Date of Review:  September 2, 2015 

Covered Clinical Study (Name and/or Number):  Study RDEA594-301 CLEAR 1; Study RDEA-
594-302 CLEAR 2; and Study RDEA-594-304 CRYSTAL 
 
Was a list of clinical investigators provided:   
 

Yes    No  (Request list from 
applicant) 

Total number of investigators identified:  505 

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):  
2 

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:        

Significant payments of other sorts:  2 

Proprietary interest in the product tested held by investigator:        

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

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

Yes    No  (Request details from 
applicant) 
 

Is a description of the steps taken to 
minimize potential bias provided: 

Yes    No  (Request information 
from applicant) 
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Number of investigators with certification of due diligence (Form FDA 3454, box 3) 9 

Is an attachment provided with the 
reason:   

Yes    No  (Request explanation 
from applicant) 

 
Discuss whether the applicant has adequately disclosed financial interests/arrangements with clinical 
investigators as recommended in the guidance for industry Financial Disclosure by Clinical 
Investigators.9  Also discuss whether these interests/arrangements, investigators who are sponsor 
employees, or lack of disclosure despite due diligence raise questions about the integrity of the data: 

- If not, why not (e.g., study design (randomized, blinded, objective endpoints), clinical 
investigator provided minimal contribution to study data) 

- If yes, what steps were taken to address the financial interests/arrangements (e.g., 
statistical analysis excluding data from clinical investigators with such 
interests/arrangements) 

Briefly summarize whether the disclosed financial interests/arrangements, the inclusion of 
investigators who are sponsor employees, or lack of disclosure despite due diligence affect the 
approvability of the application.   
 
The financial disclosure Form 3454 signed by the Applicant certified that only two 
Clinical Investigators who participated in Studies  

 had financial arrangements as a paid consultants as defined 
in 21 CFR 54.2 (a). According to the submitted Form 3455, these individuals had a 
consulting agreement with the Applicant for which they were paid honoraria. To 
minimize the potential bias of clinical study results by any of the disclosed arrangements 
or interests, the phase 3 safety and efficacy studies were randomized, placebo-
controlled, double-blind trials and the Clinical Investigators were not given access to 
study results until after the database lock for each study. In addition, the enrollment 
contribution for these two Clinical Investigators was low and should further prevent any 
bias that could affect the outcome of the studies.    
 
Additionally, none of the principal investigators or sub investigators reportedly had a 
proprietary interest in this product or a significant equity in Ardea Biosciences Inc., 
which is commercially developing lesinurad for marketing in this country as described in 
21 CFR 54.2(b).  
 
 
 

 

 

                                            
9 See [web address].   
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10.1 Additional Study Reports 

Protocol RDEA594-303 

Title: A Phase 3 Randomized Double-Blind, Multicenter, Placebo-Controlled, Study to 
Assess the Efficacy and Safety of Lesinurad Monotherapy Compared to Placebo in 
Subjects with Gout and an Intolerance or Contraindication to a Xanthine Oxidase 
Inhibitor (LIGHT).  
 
Dates Conducted: This trial was started on February 3, 2012 and completed on 
October 23, 2013. 
 
Study Sites: A total of 103 study sites screened subjects in 7 countries: United States 
(US), Canada, Belgium, Germany, Australia, New Zealand, and South Africa. 
 
Objectives: 
Primary objectives: 

• Assess the efficacy of lesinurad monotherapy compared to placebo by Month 6 
Secondary objectives: 

• Evaluate the safety of lesinurad monotherapy 
• Evaluate via population analysis the influence of intrinsic factors (age, sex, race, 

body weight, renal function, concomitant medication use) on oral clearance of 
lesinurad 

• Assess the effect of lesinurad monotherapy on Health-Related Quality of Life and 
physical function 

  
Overall Design:  
This was to have been a multicenter, randomized, double-blind, placebo-controlled, 
parallel group trial in gout patients who were unable to tolerate or for whom xanthine 
oxidase inhibitors were medically contraindicated. The study was comprised of three 
parts: an initial 28-day screening period (which included a run-in period of approximately 
14 days) followed by a 6-month, double-blind treatment period and a 14-day follow-up 
period. The following Figure 24 is a schema of the trial: 
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Figure 24  – Design Scheme for Study 303 

   
Modified Sponsor’s Fig. 1; p. 34 CSR Study 303 

 
During the run-in period of the screening phase, study candidates were to have initiated 
prophylactic gout therapy. Subjects who have successfully completed the study’s 
screening process were to have been randomized via a 1:1 ratio stratified by Day -7 
renal function (estimated creatinine clearance > 60 ml/min versus < 60 ml/min 
calculated by the Cockcroft-Gault formula using ideal body weight) and tophus status 
during screening (presence of at least 1 tophi versus absence of tophi) to one of 
following 2 treatment groups:  

• Dosing Regimen A: Placebo  
• Dosing Regimen B: lesinurad 400 mg QD  

 
All gout flare prophylaxis regimens were to have been discontinued at Month 5. Patients 
who completed this study were to have the option of continuing to receive active 
treatment with lesinurad by enrolling in a 12-month, open-label extension trial (Study 
305). Subjects who did not enter the OLE study were to have been seen for safety 
within 14 days of completing the double-blind portion of these trials. Patients who 
discontinued study treatment were to have continued with protocol-specific procedures 
until they complete the trial. 
 
Study Entry Criteria: This study utilized the same major inclusion and exclusion criteria 
as the common protocol for Studies 301 and 302 which are listed in the preceding 
Table 3 with the following exceptions: 
 Must have a history (either by medical record or patient interview) of intolerance 

or a contraindication to either allopurinol or febuxostat 
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 Individuals with a documented history or suspicion of kidney stones were not 
permitted to participate in this trial 

 
Treatment: Study medication was to have been supplied as 400 mg tablets of lesinurad 
or matching placebo. All doses of lesinurad/placebo were to have been taken in the 
morning with food and 1 cup of water. Subjects were instructed to drink 2 liters of liquid 
a day and to remain well hydrated throughout the day. Compliance was to have been 
assessed by the number of study medication tablets returned. The protocol permitted 
the temporary stopping of study medication and gout prophylaxis due to suspected drug 
toxicity or clinically meaningful increases in serum creatinine. Resumption of the same 
dose of study medications (e.g., lesinurad or matching placebo) was to have occurred 
when medically appropriate or when the patient’s serum creatinine had returned to 
within 0.2 mg/dL of its level prior to elevation. Additionally, subjects who had temporally 
discontinued study medication due to an increase in serum creatinine were to have 
been instructed to increase their daily fluid intake to at least 2 liters/day and start a urine 
alkalinization regimen (e.g., sodium bicarbonate at 650 mg once or twice daily or 
potassium citrate 30-40 mEq/day) in order to increase the solubility of urinary uric acid. 
 
Concomitant Medications: The same restrictions or prohibitions of certain medications 
as listed in the common protocol for Studies 301 and 302 applied to this protocol.  
 
Gout Flare Treatment: 
Patients who experienced an acute gout flare during the study were to have been 
treated with an individualized anti-inflammatory regimen that included colchicine (acute 
flare regimen), a NSAID with a PPI, or corticosteroids administered via the intra-articular 
or oral route.  
 
Study Procedures: The following Table 104 and Table 105 are tabular flow charts of 
the scheduled study visits and protocol specified procedures and evaluations that were 
to have been completed.  
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Table 104 – Schedule of Procedures and Evaluations for Study 303 

   
Modified Sponsor’s Table 1; p. 35 CSR 303 
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Table 105 – Schedule of Procedures and Evaluations for Study 303 (cont.) 

   

   
  Modified Sponsor’s Table 2; p. 356 CSR 303 

 
 
Outcome Measures: 
Primary efficacy endpoint:  

• Proportion of patients with sUA <6 mg/dL by Month 6 
Secondary efficacy endpoints: 
This study had a number of secondary endpoints as follows: 

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit 

• Absolute and percent change from baseline in sUA levels at each visit 
• Proportion of subjects requiring treatment for a gout flare at monthly intervals 

between Month 6 and Month 12 
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• Proportion of subjects with an improvement from baseline in the Health 
Assessment Questionnaire – Disability Index (HAQ-DI) of at least 0.25 at Month 
12 

• Mean change from baseline to Month 12 in the physical component scale of the 
Short Form-36 (SF-36) 

• Mean change from baseline in the Sheehan Disability Scale (SDS) 
• Mean change from baseline in Patient Global Assessment (PGA) of Disease 

Activity 
 

Statistical Analysis: The primary and secondary efficacy analyses as well as the 
safety analyses were to have done on the intent-to-treat (ITT) population which was 
defined as all randomized patients who have received at least 1 dose of study drug. The 
Cochran-Mantel-Haenszel (CMH) test stratified for Day -7 renal function and tophus 
status during screening was to have been used to calculate a pairwise comparison of 
the primary endpoint which was the proportion of patients who achieve a sUA <6.0 
mg/dL by Month 6 between for the lesinurad and placebo arms. Subjects with missing 
values at Month 6 for any reason were to have been considered non-responders for all 
efficacy endpoint analyses. Since patients with a sUA <6 mg/dL at baseline had already 
reached target sUA prior to randomization, data for these subjects was to have been set 
to missing in both the numerator and denominator for the primary analysis. Last 
observation carried forward and a completers analysis was to have been used as 
sensitivity analyses. sUA response rates were to have also been analyzed via a logistic 
regression model testing for an association between the response rate and treatment 
arm while controlling for Day -7 renal function and tophus status at screening. 
 
Analysis of the continuous secondary efficacy endpoints were to have been conducted 
via ANCOVA while all categorical response endpoints were to have been via a CMH 
model. These analyses were to have been adjusted for Day -7 renal function and 
tophus status at screening. 
 
Study Conduct: This protocol was amended four times: nonsubstantial Amendments 1 
and 2 on March 2, 2012 and March 8, 2012; Amendment 3 on July 6, 2012 addressed 
FDA comments to the protocol and clarified procedures and processes; and 
Amendment 4 on June 17, 2013 whose primary purpose was to put into place additional 
safety measures following reports of serious adverse events of acute renal failure and 
kidney stones in the phase 3 studies for which a relationship to lesinurad could not be 
excluded. This amendment made the same changes to the protocol for Study 303 as 
Amendment 3 made to the common protocol for Studies 301 and 302 and Amendment 
4 to the protocol for Study 304. (Note: Reader is referred to Study Conduct Section of 
review for the common protocol for Studies 301 and 302 and the review of the protocol 
for Study 304 for additional information.) 
 
Disposition:  A total of 214 subjects were randomized: 107 patients in the LESU400 
mg group and 107 in the PBO group. One hundred seventy eight subjects (178; 83%) 
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completed the study (with or without completing randomized study medication, out of 
which 162 subjects completed 6 months of treatment with randomized study 
medications. A higher proportion of patients in the LESU400 mg group (33%) 
discontinued study treatment than in the placebo group (16%). The most common 
reasons for discontinuing randomized study medication in the LESU400 mg and 
placebo groups were treatment emergent adverse events (19% versus 6%) and consent 
withdrawn (9% versus 6%). The proportion of subjects who completed the study (with or 
without completing randomized study medication) was also lower in the LESU400 mg 
group (79%) as compared to the placebo group (88%). The same pattern for study 
withdrawal prematurely as noted previously for discontinuation of study medications 
was observed: TEAEs (7% for LESU400 mg vs 3% for placebo) and consent withdrawn 
(10% LESU400 mg versus 7% for placebo).  
 
Overall, the treatment groups were well balanced with regard to baseline demographics 
and disease characteristics. The patients in this trial were predominantly male (91%), 
White (82%) with a mean age of 54 years and mean duration of gout of approximately 
11 years. There were more subjects > 65 years old in the placebo group (25%) than in 
the LESU400 mg group (19%). Twenty-five percent (25%) of subjects had tophi at 
screening. The mean number of gout flares in the 12 months prior to study entry was 
approximately 6 flares/subject. The majority of subjects (70%) had at least 1 predefined 
comorbidity at baseline but a higher proportion of patients in the LESU400 mg group 
had > 3 comorbidities (25%) compared to the placebo group (16%). The most frequently 
reported comorbidities for subjects in this trial were: hypertension, 
hypercholesterolemia, diabetes mellitus, and hypertriglyceridemia. Overall, 18% of 
subjects had moderate renal impairment (eCrCl: 30 to <60 ml/min) but no patients with 
severe impairment (eCrCl: <30 mg/min) were enrolled in this trial. The majority of 
subjects were taking colchicine (84%) as gout flare prophylaxis while the remaining 16% 
used NSAIDs. Overall, compliance with study medication was high and comparable 
across study arms (>94%).  
 
Efficacy: A higher proportion of subjects in the LESU400 mg group (30%) achieved the 
primary endpoint of a sUA < 6.0 mg/dL at Month 6 versus the placebo group (2%). The 
difference between the two study groups was statistically significant (p<0.0001). The 
results from various sensitivity analyses of the primary endpoint (e.g., LOCF analysis, 
observed case analysis, reached target sUA < 6 mg/dL at each Month 4, 5, and 6; and 
reached target sUA < 6mg/dL at Month 6 via logistic regression) were generally 
supportive of the findings from the primary endpoint analysis.   
 
No multiplicity correction was planned in the protocol or implemented for the secondary 
endpoints. Due to multiplicity concerns, declaring statistical significance of these 
secondary endpoints using unadjusted p-values may be inappropriate.  

• Proportion of subjects whose sUA level is <6.0 mg/dL, <5.0 mg/dL and <4.0 
mg/dL at each visit: Higher proportions of subjects in the LESU400 mg group 
achieved sUA <6.0 mg/dL, < 5 mg/dL, and < 4mg/dL compared to placebo. The 
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difference was statistically significantly different between treatment groups for the 
proportions of subjects who achieved sUA < 6.0 mg/dL and < 5 mg/dL at each 
post-baseline monthly visit through Month 6 as compared to placebo (p< 0.0002) 
but only at Months 1 and 6 for the proportion of subjects who achieved a sUA 
<4.0 mg/dL (p< 0.0422). 

• Absolute and percent change from baseline in sUA levels at each visit: A greater 
reduction (mean and percent change) was observed for subjects treated with 
LESU400 mg versus placebo over the 6 –month course of Study 303. Treatment 
with LESU400 mg resulted in significantly greater reductions in mean percent 
change in sUA from baseline as compared to placebo at Month 6 (-25% versus -
2%; respectively; p<0.0001). 

• Proportion of subjects requiring treatment for a gout flare at monthly intervals 
between Month 6 and Month 12: The protocol required patients to discontinue all 
gout flare prophylaxis treatments at the end of Month 5 to prevent confounding of 
the results for this assessment. The proportion of subjects requiring treatment for 
a gout flare during month 6 was lower in the LESU 400 mg group compared to 
placebo (12% versus 15%, respectively), but the difference between the 
treatment groups was not statistically significant.   

 
A number of patient reported outcomes (PRO) (e.g., HAQ-DI, Short-Form-36 [SF-36], 
patient global assessment [PGA], and the Sheehan Disability Scale [SDS]) were also 
evaluated as ancillary endpoints in this study. The results from these assessments were 
not statistically significantly different for the LESU400 mg treatment group as compared 
to the placebo group. This is not unexpected since subjects had minimal impairment at 
baseline as assessed by these PROs.   
 
Safety: There was one death in the LESU400 mg group reported in this study, Subject 
303-05230-308, who died of unknown causes 199 days after his last dose of study 
medication. As a result of the limited information available concerning this death it was 
adjudicated as a MACE event by the CEAE. No major imbalance across treatment arms 
was observed for cardiovascular events in this trial. (Note: Reader is referred to Table 
75 for more information regarding this death and Table 80 for MACE events.) The 
safety data from Study 303 is discussed in detail with the safety data from the three 
other phase 3 studies in the preceding Section 7: Summary of Safety Section 7.3; 
Deaths Section 7.3.1; Serious Adverse events section 7.3.2; Dropouts and 
Discontinuations Section 7.3.3; Significant Adverse Events Section 7.3.4.; Submission 
Specific Primary Safety Concerns Section 7.3.5 (Sections 7.3.5.1 through 7.3.5.5.) and 
Common Adverse Events Section 7.4.1. Overall, a clear renal safety signal was 
observed in the LESU400 mg group as compared to placebo.  
 
Conclusions: A significantly greater proportion of subjects treated with LESU400 mg 
achieved a sUA < 6 mg/dL at Month 6 as compared to placebo which was sustained 
through the 6-month course of study treatment and supported by multiple sensitivity 
analyses. Results that assessed clinical benefit (e.g., gout flares and disability) 
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associated with this decrease in sUA were not robust for the LESU400 mg treatment 
group. In this study, treatment with lesinurad was clearly associated with a marked 
increase in risk for renal adverse events (18%), including reversible and non-reversible 
creatinine elevations and serious renal-related adverse events (5%) including acute and 
chronic renal failure as well as kidney stones as there were no cases of renal adverse 
events observed in the placebo group. Although treatment with LESU400 mg in 
combination with XOI was also associated with an increased risk of adverse events of 
interest, the magnitude of the risk appears to be greater when LESU400 mg was used 
as monotherapy.  Therefore, the Applicant is not pursuing the 400 mg dose or a 
monotherapy indication for the drug.   
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NDA Number: 207,988 Applicant: Ardea 
Biosciences/Astra Zeneca 

Stamp Date: December 29, 2014 

Drug Name: Lesinurad 
(Zurampic®) 

NDA Type: Original  

 
On initial overview of the NDA/BLA application for filing: 
 
 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    

10.  Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

X    

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).   X   505(b)(1) 
505(b)(2) Applications 
13.  If appropriate, what is the reference drug?   X  
14.  Did the applicant provide a scientific bridge demonstrating 

the relationship between the proposed product and the 
referenced product(s)/published literature? 

  X  

15.  Describe the scientific bridge (e.g., BA/BE studies)   X  
DOSE 
16.  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: RDEA594-202  
Study Title: Randomized, Double-Blind, Multicenter, 
Placebo-Controlled, Safety, and Efficacy Study of 
RDEA594 Versus Placebo in the Treatment of 
Hyperuricemia in Patients with Gout 

X    
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 Content Parameter Yes No NA Comment 
Sample Size:    N=123                                    Arms: 4 
Location in submission: Section 5.3.5.4 
 
Study Number: RDEA594-203 
Study Title: Randomized, Double-Blind, Multicenter, 
Placebo-Controlled, Combination Study to Evaluate the 
Safety, Efficacy, and Potential Pharmacokinetic Interaction 
of RDEA594 and Allopurinol in Gout Patients with an 
Inadequate Hypouricemic Response with Standard Doses of 
Allpurinol 
Sample Size:    N=208                                   Arms: 5 
Location in submission: Section 5.3.5.1 

EFFICACY 
17.  Do there appear to be the requisite number of adequate and 

well-controlled studies in the application? 
 
Pivotal Study #1:  RDEA594-301 – A Phase 3 
Randomized, Double-Blind, Multicenter, Placebo-
Controlled, Combination Study to Evaluate the efficacy and 
Safety of Lesinurad and Allopurinol Compared to 
Allopurinol Alone in Subjects with Gout Who Have Had an 
Inadequate Hypouricemic Response to Standard of Care 
Allopurinol  
Indication: Treatment of Hyperuricemia Associated with 
Gout in combination with an Xanthine Oxidase Inhibitor 
(XOI) 
 
Pivotal Study #2: RDEA594-302 – A Phase 3 
Randomized, Double-Blind, Multicenter, Placebo-
Controlled, Combination Study to Evaluate the efficacy and 
Safety of Lesinurad and Allopurinol Compared to 
Allopurinol Alone in Subjects with Gout Who Have Had an 
Inadequate Hypouricemic Response to Standard of Care 
Allopurinol  
Indication: Treatment of Hyperuricemia Associated with 
Gout in combination with an XOI 
 
Pivotal Study #3: RDEA594-304  - A Phase 3 
Randomized, Double-Blind, Multicenter, Placebo-
Controlled, Combination Study to Evaluate the efficacy and 
Safety of Lesinurad and Febuxostat Compared to 
Febuxostat Alone at Lowering Serum Uric Acid and 
Resolving Tophi in Subjects with Tophaceous Gout 
Indication: Treatment of Hyperuricemia Associated with 
Gout in combination with an XOI 

X    

18.  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    

19.  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    
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 Content Parameter Yes No NA Comment 
20.  Has the application submitted a rationale for assuming the 

applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

  X  

SAFETY 
21.  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    

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

X    

23.  Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? 

X    

24.  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    

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

  X  

26.  Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

X    

27.  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    

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

 

X    

OTHER STUDIES 
29.  Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

X    

30.  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 
31.  Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
X    

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

assess the abuse liability of the product? 
X    

FOREIGN STUDIES 
33.  Has the applicant submitted a rationale for assuming the   X Pivotal Studies 301, 302 

                                                 
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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 Content Parameter Yes No NA Comment 
applicability of foreign data in the submission to the U.S. 
population? 

and 304 contained subjects 
from foreign sites. These 
trials were conducted as 
per agreements reached 
with FDA, CHMP, MHRA 
(UK), and MPA (Sweden). 

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

reasonable review of the patient data?  
X    

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

X    

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

X    

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

X    

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

X    

CASE REPORT FORMS 
39.  Has the applicant submitted all required Case Report Forms 

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

X    

40.  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 
41.  Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
42.  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    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ____Yes____ 
 
Refer to the appended slides from the February 13, 2014 filing meeting for additional information 
regarding this application.  
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 

1. We refer you to the EOP2 meeting minutes dated July 21, 2011, our written responses to 
you dated February 28, 2014 and May 8, 2014 as well as the pre-NDA filing minutes 
dated October 24, 2014 in which we have raised concerns regarding both the safety and 
efficacy of lesinurad. These specific concerns include: 

a. Adequacy of dose ranging/dosing interval selection, in light of apparent dose-
related safety concerns 

b. Renal and cardiovascular safety profile of lesinurad 
c. The interpretability of the safety data in light of the timing of the safety-related 

protocol amendments implemented in the then ongoing confirmatory phase 3 
studies.  

d. Adequacy of the overall risk-benefit profile, especially in light of the primary 
efficacy results for your third pivotal study, RDEA594-304, as well as the lack of 
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secondary outcome support in that study and in your two, replicate pivotal 
studies, RDEA594-301 and-302. Final determination of the drug’s overall 
risk/benefit will be a review issue.  

 
2. According to the labeling included in your submission, you are proposing that lesinurad 

be indicated for the treatment of hyperuricemia associated with gout in combination with 
a xanthine oxidase inhibitor.  As noted in the pre-NDA filing meeting minutes, you do 
not appear to have the data necessary to support this expanded indication in view of the 
equivocal results from study RDEA594-304, which assessed the safety and efficacy of 
200 mg/day of lesinurad when co-administered with 80 mg/day of febuxostat. 
Additionally, determination of a second line therapy indication with allopurinol in gout 
patients with hyperuricemia will depend upon the robustness of results from safety and 
efficacy subanalyses of subjects who participated in the pivotal phase 3 studies, 
RDEA594-301 and-302, while taking > 300 mg/day of allopurinol.  

 
 
Rosemarie Neuner, MD, MPH 
Clinical Reviewer, CDER/ODEII/DPARP 
 
Sarah Yim, MD 
Supervisory Associate Director, CDER/ODEII/DPARP 
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2

Renal AE Analyses for Allopurinol Add-On Studies 301 and 302

7

Subjects with CEAC Adjudicated TE MACE Events in 
Allopurinol Add-On Studies 301 and 302 

8

Primary Efficacy Results for Febuxostat Add-On Study 304

9
Failed to capture all 3 key secondary EPs: complete tophi resolution, partial tophi 
resolution, and improvement in HAQ-DI of at least 0.25 at Month 12

Summary of TEAEs in Febuxostat Add-On Study 
304

Renal AE Analyses for Febuxostat Add-On Study 304

11

Subjects with CEAC Adjudicated TE MACE Events in 
Febuxostat Add-On Study 304 

12
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Proposed Labeling and REMS

• Label
– Using  to describe results of 

febuxostat add-on Study 303 in Sect. 14 Clinical Studies 

– Very creative language is used in describing results of 

• REMS
– Communication plan consists of a website and letters to 

professional organizations and HCP likely to prescribe lesinurad 
to inform them of risks of acute renal injury and need to co-
administrate with XOI due to increase risk in renal toxicity when 
given as monotherapy

–

13

Midcycle Deliverables

• Efficacy
– Primary analysis for the 3 pivotal studies

– Subgroup and sensitivity analysis of the primary efficacy 
endpoint of each study

– Key secondary endpoints

– Subgroup analyses for patients  >300 mg allopurinol

• Integrated Safety Summary
– Deaths, SAEs including renal and MACE

– Common AEs

– Marked lab abnormalities

14

Consult List

• Consults to the following
– DMETS/OSE: proprietary name review

– DSI: site audits

– DDMAC et al: labeling and MG review

– DRISK: REMS

– PeRC
• iPSP submitted to IND 102,128 requesting full waiver for neonates, infants, 

children and adolescents between ages birth to <18 years due to rarity of 
disease 

• Need to submit iPSP for concurrence for NDA

15

NDA 207,988 Lesinurad (Zurampic) - Filing Meeting

Back Up Slides

16

Longitudinal Plot of sUA Response by Month for 
Febuxostat Add-On Study 304

17

Proportion of Subjects Achieving sUA Targets at Months 
6 and 12 (NRI ITT) in Febuxostat Add-On Study 304
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