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Benefit-Risk Integrated Assessment

This NDA for abiraterone acetate (YONSA), in accordance with section 505(b)(2) of the Federal Food, Drug, and Cosmetic Act, was submitted 
to request approval of therapeutic equivalence of the proposed product to ZYTIGA, as defined in the FDA orange book.  The sponsor of NDA 
202379 for ZYTIGA is Janssen Biotech. 

Refer to NDA 202379 for risk/benefit assessment for thelisted drug (LD), ZYTIGA.  While the Applicant did not demonstrate that ZYTIGA and 
YONSA were bioequivalent on a pharmacokinetic basis, Study CHL-AA-204 demonstrated that YONSA was bioequivalent to ZYTIGA on a 
pharmacodynamic basis.  The pharmacodynamic endpoint, average serum testosterone on Days 9 and 10 following administration of YONSA or 
ZYTIGA, is considered to reflect the clinical activity of abiraterone acetate.  There was no evidence of clinically significant differences in PSA 
response or safety between YONSA and ZYTIGA.   Based on analysis of the pharmacokinetics and food effect studies, it is recommended that 
YONSA be administered without regard to food.

ZYTIGA is additionally approved for the treatment of men with high-risk castration-sensitive prostate cancer (CSPC).  This indication retains 
exclusivity.   .

There were no issues related to chemistry or manufacturing with this application.

Benefit-Risk Dimensions

Dimension Evidence and Uncertainties Conclusions and Reasons 

Analysis of 
Condition

     Men who are treated with medical or surgical castration for prostate 
cancer may develop castration-resistant disease.   Men with this 
metastatic castration-resistant disease are at high risk for prostate cancer-
related morbidity and mortality.

ZYTIGA (abiraterone acetate) has demonstrated an 
overall survival benefit in both the pre-
chemotherapy and post-chemotherapy disease 
settings in men with metastatic castration-resistant 
prostate cancer.

Current 
Treatment 

Options

 FDA-approved therapies for men with metastatic castration-resistant 
prostate cancer include:
           ZYTIGA (LD)
           Enzalutamide (XTANDI)
           Docetaxel
           Cabazitaxel
           Radium-223 dichloride (XOFIGO)
           Sipuleucel-T (PROVENGE)

Currently, only ZYTIGA, XTANDI, and docetaxel are 
approved for the treatment of metastatic 
castration-resistant prostate cancer without 
regards to prior treatment, symptoms, or visceral 
disease burden.
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Dimension Evidence and Uncertainties Conclusions and Reasons 

Benefit

 The average of serum testosterone on Days 9 and 10 were 0.33 (standard 
deviation 0.45) and 0.29 (standard deviation 0.29) in the YONSA and ZYTIGA 
arms respectively in Study CHL-AA-204.  

 PSA response of 50% decrease from baseline was achieved by 67% vs 70% of 
patients in the YONSA and ZYTIGA arms respectively at Day 28, 64% vs 65% 
at Day 56, and 68% vs 72% at Day 84.

YONSA 500mg once daily demonstrated similar 
suppression of serum testosterone, the primary 
endpoint, as compared with ZYTIGA 1,000mg.  
Given the same active ingredient as the LD, similar 
activity with regards to a clinically relevant 
pharmacodynamic endpoint provides a sufficient 
scientific bridge between YONSA and the LD.  
Similar proportions of PSA responses in patients 
treated with either YONSA or ZYTIGA provide 
further supportive evidence of the clinical similarity 
between the two agents.

Risk and Risk 
Management 

 Applicant did not demonstrate pharmacokinetic bioequivalence in both fed 
and fasting states.

 Methylprednisolone used in combination with YONSA is similar but not 
identical to prednisone used in combination with ZYTIGA.

Abiraterone exposure of 500mg YONSA tablets 
administered regardless of meal timing was within 
the range of abiraterone exposure of 1,000mg 
ZYTIGA tablets administered under modified fasted 
conditions (at least one hour before or two hours 
after a meal) in an across study comparison.  This 
was considered sufficient evidence to recommend 
administration of YONSA without regard to food. It 
is  unknown whether the high abiraterone 
exposure observed after a high fat meal with 
ZYTIGA may be important for clinical benefit, 
although this was considered unlikely given that 
the clinical studies that demonstrated clinical 
benefit, including overall survival, administered 
ZYTIGA under modified fasting conditions.  

Methylprednisolone was considered sufficiently 
similar to prednisone with regards to prevention of 
mineralocorticoid excess secondary to abiraterone 
exposure.  This was supported by similar incidences 
of symptoms of mineralocorticoid excess in 
patients treated with either YONSA or ZYTIGA in 
Study CHL-AA-204.

Reference ID: 4258955



Cross Discipline Team Leader Review

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

4

Reference ID: 4258955

Appears this way on original





Cross Discipline Team Leader Review

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

6

a study to demonstrate 500mg YONSA tablets and 1000mg ZYTIGA tablets are PK bioequivalent when administered under overnight 
fasted conditions.  

Abiraterone exposure of 500mg YONSA tablets administered regardless of meal timing (which ranged from overnight fasting to high 
fat conditions) was within the range of abiraterone exposure of 1000mg ZYTIGA tablets administered under modified fasted 
conditions (including overnight fasted conditions) in an across study comparison.  Both agents additionally demonstrated similar 
reduction in testosterone concentration under modified fasted conditions in patients with metastatic castrate resitant prostate cancer 
(CRPC).

Labeling was additionally modified to indicate that, if hepatotoxicity occurs, further treatment with any formulation of abiraterone 
acetate must be discontinued.  

The reviewer otherwise agrees with the proposed indication.

2.2 Availability of Proposed Active Ingredient in the United States

ZYTIGA is marketed in the U.S.

2.3 Summary of Clinical Presubmission Regulatory Activity Related to Submission

9/26/2012 Pre-IND meeting: At this meeting, the Agency stated that the Applicant could rely on clinical pharmacology or safety 
information from the listed drug depending on how the pharmacokinetic profile at the dose of SoluMatrix chosen compares to that of 
the dose of ZYTIGA.

1/23/2014: Submission of IND 115577

7/18/2014 End-of-Phase-1 meeting: The Applicant stated that it intends to demonstrate that methylprednisolone can be used as an 
alternative steroid in combination with abiraterone.  The Agency stated that since the Applicant is intending to rely on the FDA’s 
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finding of safety and effectiveness of the listed drug, ZYTIGA, for the approval of a 505(b)(2) application and the use code in the 
Approved Drug Products with Therapeutic Equivalence Evaluations (Orange Book) is only listed in combination with prednisone, the 
Applicant would likely need to incorporate findings regarding relative bioavailability and/or clinical studies in the labeling for the 
proposed product.  In a follow-up communication, the Applicant notes that, although ZYTIGA is labeled for use only with prednisone, 
both prednisone and prednisolone were used in the pivotal study, COU-AA-301.

9/22/2015 Type B pre-NDA meeting: The Applicant reported that four pharmacokinetic trials have been conducted in healthy male 
volunteers.  These include the following:

1. CHL-AA-101 (initial dose-finding study)
2. CHL-AA-102 (bioequivalence study comparing single dose of 500mg SAA and 1000mg ZYTIGA in fasted conditions)
3. CHL-AA-103 (evaluating the effect of a high-fat meal on the pharmacokinetics of 500mg SAA)
4. CHL-AA-104 (comparing 500mg SAA with methylprednisolone 4mg BID at steady state compared to 1000mg ZYTIGA 

with prednisone 5mg BID)

The Applicant noted that the food effect trial indicated a 4.5 fold increase in AUC in the fed vs fasted state, compared to a 10-fold 
effect for ZYTIGA.  The Applicant also notes that the exposure to abiraterone in a modified fasting condition may be lower with SAA 
than ZYTIGA.   Given the lack of data to support an exposure-resposne relationship for efficacy of ZYTIGA, the Agency was 
concerned that lower exposure with SAA would result in a decreased overall survival advantage compared to ZYTIGA.  The Agency 
stated that unless the safety and efficacy of the proposed formulation was demonstrated in a clinical trial, PK equivalence would need 
to be shown for SAA under both fed and fasted conditions.  

11/16/2015 Type A meeting: The Applicant proposed a clinical trial, CHL-AA-201to evaluate the efficacy of SAA based on a 
pharmacodynamic endpoint, serum testosterone.  The trial would randomize abiraterone-naïve patients with mCRPC who were 
candidates for treatment with abiraterone to either SAA or ZYTIGA.  The Agency stated that the proposed trial was acceptable, 
however the expectation is that SAA would perform comparably both in terms of testosterone and PSA response.  The Agency stated 
that the 90% confidence interval of the ratio of the geometric means for the two arms should fall within an equivalence interval (80%-
125%).

10/7/2016 Type C WRO: The Applicant clarified that CHL-AA-201 would randomized 50 patients 1:1 to either SAA or ZYTIGA.  
The primary endpoint is the average of the AM testosterone levels on Days 9 and 10.
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The proposed manufacturers of both the Drug Substance (FEI# ) and Drug Product (FEI #  
had recent inspections and no history of compliance issues.  The manufacturing facilities were deemed accepatable and no Pre-
Approval Inspection was required for the two manufacturing sites provided in the NDA. 

Reviewer Comment:  I concur with the conclusions by the CMC reviewers that there are no outstanding CMC issues that preclude 
approval.

4. Nonclinical Pharmacology/Toxicology
Refer to ZYTIGA NDA 202379 for discussion of the non-clinical pharmacology/toxicology of the LD, abiraterone acetate.  Changes 
to most nonclinical sections in the label were made based on recent updates to the ZYTIGA approved label.  In Section 8.3 (Females 
and Males of Reproductive Potential) and 17 (Patient Counseling Information), a recommendation was included to use effective 
contraception during treatment and for three weeks following the last dose of YONSA.  This recommendation was based on a low risk 
of teratogenic levels of abiraterone in the seminal fluid following five half-lives (~12 hours for abiraterone) plus three weeks.

Reviewer Comment: I concur with the conclusions of the pharmacology/toxicology reviewer that the YONSA label should conform to 
the ZYTIGA label with regards to the duration of contraception recommended.

5. Clinical Pharmacology
Abiraterone acetate is a pro-drug that is converted in vivo to abiraterone, an androgen biosynthesis inhibitor that inhibits 17 α-
hydroxylase/C17,20-lyase (CYP17).  Abiraterone acetate decreased serum testosterone and other androgens in patients with CRPC.  
Both YONSA and ZYTIGA were associated with a positive food effect.  The upper and lower limits of abiraterone exposure were 
expected to be observed under overnight fasted conditions and high fat meal conditions respectively.  Under fasted conditions, a single 
dose of YONTSA 500mg was equivalent to a single dose of ZYTIGA 1,000mg.  Under a high fat meal, the abiraterone exposure of 
YONSA 500mg was lower than that observed with that observed with ZYTIGA 1,000mg under modified fasting conditions conditions 
(no food consumption at least two hours before and one hour after administration).   However, abiraterone exposure of 500mg 
YONSA tablets administered regardless of food consumption was within the range of that seen with 1,000mg ZYIGA tablets under 
modified fasting conditions and was not expected to be lower than 1,000mg of ZYTIGA under overnight fasting conditions.   Both of 
these use cases are included under the currently approved dosage and administration instructions for ZYTIGA.  Further, YONSA 
500mg  daily and ZYTIGA 1,000mg twice daily were similar in suppressing plasma testosterone level (refer to Section 7).  Thus, the 
Clinical Pharmacology review team recommended approval of YONSA tablets taken without regard to food consumption.
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Refer to ZYTIGA NDA 202379 for further discussion of clinical pharmacology issues with regards to the LD, abiraterone acetate.

Reviewer Comment:  I concur with the conclusions by the Clinical Pharmacology that there are no outstanding clinical pharmacology 
issues that preclude approval.

6. Clinical Microbiology 
Clinical microbiology was not relevant for this application.

7. Clinical/Statistical- Efficacy
The review of clinical efficacy was based on trial CHL-AA-201 (a randomized, open-label, active-controlled, multi-center study to 
evaluate serum testosterone levels in patients with metastatic castration-resistant prostate cancer on SoluMatrix abiraterone acetate 
500mg [4x 125mg qd] with methylprednisolone [4mg BID] as compared to ZYTIGA 1,000mg (4 x 250mg qd] with prednisone [5mg 
BID]).  This study compared YONSA in combination with methylprednisolone with ZYTIGA in combination with prednisone under 
modified fasting conditions.   A total of approximately 50 men were planned to be randomized in a 1:1 allocation.  Collection of PK 
data occurred in a subgroup of patients.  

Major eligibility criteria included:
1. Men with metastatic castration-resistant disease documented with imaging within 42 days and progression of disease by 

PCWG2 criteria
2. Ongoing therapy with a GnRH agonist or antagonist and serum testosterone <50 ng/dL at screening
3. No prior therapy with enzalutamide or any CYP17 inhibitor (e.g. abiraterone, orteronel, or ketoconazole).
4. No prior chemotherapy within the past 1 year

Patients in the PK subgroup were instructed to take YONSA or ZYTIGA two hours after a morning meal for Days 1-9, then for Days 
10-84 to take the drug at least two hours after and at least one hour before food.  Patients not in the PK study were instructed to take 
the drug at least two hour after and at least one hour before food for the entire duration of the study.
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Serum testosterone level was measured at between 7am and 10am at screening and on Days 1, 9, 10, 28, 56, and 84.  PSA levels were 
measured at screening and on Days 1, 28, 56, and 84.

The primary endpoint was the average of serum testosterone levels on Days 9 and 10.  Per the Applicant’s Statistical Analysis Plan, 
serum testosterone levels less than 1 ng/dL would be rounded up to 1 ng/dL.  Of note, the assay used by the Applicant from  

 had a lower limit of detection of 0.1 ng/dL.  Serum testosterone response of complete suppression was defined as 
≤1 ng/dL. 

 PSA response measured at Day 28 was a key secondary endpoint.  PSA-50 response (≥50% or greater decline from baseline) was 
measured at Days 28, 56, and 84.

A total of 81 patients were screened and 53 patients enrolled. The demographics of enrolled patients are shown in Table 1.  

Table 1: Demographics of Study CHL-AA-201

YONSA (n=24) ZYTIGA (n=29)
Age, median (min, max) 77 (53, 91) 75 (56, 75)
Race
   White 20 (83%) 20 (69%)
   Asian 1 (5%) 0
   Black 3 (13%) 8 (28%)
   Other 0 1 (3%)
ECOG PS 
   0 14 (58%) 24 (83%)
   1 10 (42%) 5 (17%)
Prior chemotherapy
Yes 1 (4%) 2 (7%)
No 23 (96%) 27 (93%)
Day 1 PSA, mean 
(ng/mL) (SD)

51.7 (64.5) 113.6 (238.9)
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The pharmacokinetic results following a single daily dose administration of YONSA 500mg or ZYTIGA 1,000mg with a modified 
fasting protocol (n=13) indicated lower exposure to abiraterone for the YONSA arm compared to the ZYTIGA arm.  The AUC was 
approximately one-third for the YONSA arm, while the Cmax was approximately one-fourth that of the ZYTIGA arm.  In the overall 
pharmacokinetic patient population, the abiraterone trough concentrations at Day 9 were similar between the two arms (YONSA 
median 11.05 ng/mL vs ZYTIGA median 11.94 ng/mL).   For further discussion of pharmacokinetic bioequivalence, see the Clinical 
Pharmacology review.

Table 2: Serum Testosterone in Study CHL-AA-201

Time Serum Testosterone Level 
(ng/dL)

YONSA 
(n=23)

ZYTIGA 
(n=29)

Baseline Mean (SD) 7.35 (3.74) 7.95 (4.38)
Median 6.06 6.47

Average of Days 9 and 10 Mean 0.33 (0.45) 0.29 (0.29)
Median 0.16 0.19

Day 28 Mean 0.23 (0.26) 0.25 (0.30)
Median 0.10 0.10

Day 56 Mean 1.82 (7.46) 0.25 (0.28)
Median 0.10 0.10

Day 84 Mean 0.18 (0.15) 0.24 (0.21)
Median 0.10 0.15

Patient , treated with YONSA, initially experienced testosterone suppression by Day 9 and 10 (serum testosterone 0.89 ng/dL 
and 0.39 ng/dL respectively), however experienced breakthrough of testosterone on Day 56 with a level of 35.2 ng/dL.  This was an 
outlier value.  A subsequent testosterone level on Day 84 was 15.8 ng/dL.  An information request was sent to the Applicant regarding 
this patient.  The Applicant stated that after the close of the study, it was determined that the patient had missed a treatment with a 
GnRH agonist by Day 56, which was a major protocol violation.  Of note, this patient had trough level of abiraterone of 1.5 ng/mL 
and 1.9 ng/mL on Day 9 and Day 10 respectively and a level of 2.4 ng/mL on Day 56.  The Applicant performed a post-hoc analysis 
excluding this patient (see Table 3).
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Table 3: Serum Testosterone in Study CHL-AA-201 Excluding Patient 

Time Serum Testosterone Level 
(ng/dL)

YONSA
(n=24)

ZYTIGA
(n=29)

Baseline Mean 7.28 7.95
Median 6.01 6.47

Average of Days 9 and 10 Mean 0.32 0.29
Median 0.15 0.19

Day 28 Mean 0.22 0.25
Median 0.10 0.10

Day 56 Mean 0.23 0.25
Median 0.10 0.10

Day 84 Mean 0.25 0.24
Median 0.10 0.15

There were 17 (71%) patients with at least one protocol deviation on the YONSA arm and 24 (83%) with a deviation on the ZYTIGA 
arm.  There were two major protocol violations noted, including Patient  as described above and one patient in the ZYTIGA 
arm with a missing serum testosterone level for Days 9 and 10 due to a sample transportation error.  

Treatment compliance through Day 28 was 95% in the YONSA arm and 96% in the ZYTIGA arm.   

PSA response was a secondary endpoint.  PSA levels were collected at baseline and on Days 28, 56, and 84.  As noted in Table 1, 
baseline PSA levels were different between the two arms, with the median PSA level in the ZYTIGA arm over 2-fold higher than in 
the YONSA arm.  Absolute reductions in PSA are reported in Figure 1.  PSA50 response (defined as a decrease of ≥50% from 
baseline) were 67% (16/24) vs 70% (19/27) for YONSA vs ZYTIGA at Day 28, 64% (14/22) vs 65% (17/26) at Day 56, and 68% 
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(13/19) vs 72% (18/25) at Day 84 (Figure 2).  Patients with a PSA90 response (defined as a decrease of ≥90% from baseline) at any 
time point were 38% (9/24) in the YONSA arm and 31% (9/29) in the ZYTIGA arm.

Figure 1: Absolute Reduction in PSA Levels in Study CHL-AA-201 (Source: Applicant CSR)
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Figure 2: Percentage of Patients with PSA50 Response (Source: Applicant CSR)

Reviewer Comment:  
The Applicant did not demonstrate pharmacokinetic bioequivalence under modified fasting conditions.  However, the primary 
pharmacodynamic endpoint of serum testosterone bioequivalence using a 1.0 ng/dL cut-off for testosterone concentration was met.   
There is no clear rationale for such a cut-off and reduction of testosterone below 1.0 ng/dL may be clinically relevant.  A sensitivity 
analysis exploring a lower testosterone cut-off at the limit of detection (0.1 ng/dL) was indicated near-bioequivalence with a 
geometric ratio of 96.9%.   With the exclusion of patient , which the Applicant provided sufficient documentation to support, 
serum testosterone levels remained suppressed and were similar at all later timepoints.

The clinical efficacy and safety are expected to be similar to the LD, ZYTIGA, based on similarity in pharmacokinetic and 
pharmacodynamic markers. The clinical study was not powered to demonstrate efficacy in clinical endpoints or similarity in safety.  
PSA data were difficult to interpret given the small sample size and the imbalance in baseline values between the two arms, although 
the proportion of patients achieving a 50% and 90% reduction of PSA from baseline were similar between the two arms.  
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8. Safety

Refer to NDA 202379 for ZYTIGA for a comprehensive review of the safety of abiraterone acetate based on placebo-controlled trials.  
The review of safety for YONSA was based on the safety population of study CHL-AA-201 with a data cut-off date of February 27, 
2017.  All patients in the safety population (n=53) received at least one dose of YONSA or ZYTIGA.  

One patient in the ZYTIGA arm died due to progressive disease.   One patient in each arm discontinued prior to the extension period 
due to seizure (YONSA) and supraventricular tachycardia (ZYTIGA).  Twenty-two (92%) patients in the YONSA arm completed the 
extension period compared to 25 (86%) patients in the ZYTIGA arm.  One patient in the YONSA arm discontinued during the 
extension period due to liver transaminase elevation while two patients in the ZYTIGA arm discontinued due to progressive disease 
and one due to myocardial infarction.

A total of 75% (18/24) patients who received YONSA experienced a treatment-emergent adverse event.  Three patients (12.5%) 
experienced a Grade 3 adverse event.  No patient experienced a Grade 4 or fatal event.  Among the three patients with Grade 3 events, 
one patient experienced coronary artery disease and sepsis, one patient experienced elevated ALT, and one patient experienced 
decreased lymphocyte, neutrophil, and white blood cell counts.  Aside from hypertension, both of which were Grade 1 events, no 
adverse event occurred in more than one patient.

Events of special interest were those noted in Section 5 (Warnings and Precautions) of the USPI for ZYTIGA.  These included 
symptoms of mineralocorticoid excess, including hypertension, hypokalemia, and symptoms of fluid retention, adrenocortical 
insufficiency, and hepatotoxicity.  The incidence of these AEs is displayed in Table 4.  Of note, there were no events of hypokalemia 
as assessed by the investigator.  Assessment of laboratory data indicated that three patients experienced Grade 1 hypokalemia.
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Table 4: Events of Special Interest in Study CHL-AA-201

YONSA (N=24) ZYTIGA (N=29)
All Grade 

n (%)
Grade 3-4 

n (%)
All Grade 

n (%)
Grade 3-4

 n (%)
Mineralocorticoid Excess
  Hypertension1 2 (8%) 0   3 (10%) 0
  Hypokalemia2   4 (17%) 0   5 (17%) 1 (3%)
  Peripheral edema 2 (8%) 0 1 (3%) 0
Hepatotoxicity
  ALT increased 1 (4%) 1 (4%) 1 (3%) 1 (3%)
  AST increased 1 (4%) 0 0 0

1. Includes hypertension and elevated blood pressure
2. Per CTCAE laboratory criteria

Reviewer Comment: The safety dataset was too small to make definitive conclusions regarding the safety of YONSA as compared to 
ZYTIGA.  Based on the available safety data, there is no evidence that there are differences in safety between YONSA and ZYTIGA.  
Events of special interest occurred at similar rates between the two formulations.

9. Advisory Committee Meeting 
An advisory committee meeting is not recommended.

10. Pediatrics
A full pediatric waiver request was submitted with NDA 210308 submission.  The waiver is granted because there are very few 
pediatric patients, if any, who would have prostate cancer.
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14. Recommended Comments to the Applicant
There are no deficiencies to communicate to the Applicant.
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