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1. EXECUTIVE SUMMARY
In this 505(b)(2) application, the applicant seeks the approval of YONSA® (abiraterone acetate) 
tablets in combination with methylprednisolone for the treatment of patients with metastatic 
castration-resistant prostate cancer (CRPC). Evidence demonstrated pharmacokinetic (PK) and 
pharmacodynamic (PD) similarity between YONSA and Listed Drug ZYTIGA® (abiraterone 
acetate) tablets in combination with prednisolone in patients with metastatic CRPC. 

The proposed dosing regimen:

• YONSA 500 mg (four 125 mg tablets) administered orally once daily in combination 
with methylprednisolone 4 mg administered orally twice daily.

This clinical pharamcology review focused on following issues:

• Whether YONSA tablets and ZYTIGA tablets provide similar exposure and testosterone 
concentration suppression for the treatment of patients with metastatic CRPC

• Recommendation for the administration of YONSA tablets with regard to food 
consumption  

1.1 Recommendations

The Office of Clinical Pharmacology has reviewed the information contained in NDA 210308 
submission. This NDA is approvable from a clinical pharmacology perspective. 

The key review issues with specific recommendations and comments are summarized below:

Review Issue Recommendations and Comments
Evidence of PD 
Similarity under 
Modified Fasted 
Conditions  

A randomized Phase 2 trial provides evidence for similar testosterone 
concentration suppression between YONSA and ZYTIGA under 
modified fasted conditions in metastatic CRPC patients.

Evidence of PK 
Similarity of YONSA 
tablets under 
Overnight Fasted 
Conditions

A Phase 1 trial provides evidence establishing PK bioequivalent (BE) 
when administrated alone under overnight fasted conditions. 
An additional Phase 1 trial provides evidence for similar PK between 
YONSA tablets and ZYTIGA when administrated with 
methylprednisolone or prednisolone under overnight fasted conditions.

Define Abiraterone 
Exposure Range of 
YONSA Tablets 
Regardless of Food 
Consumption

Lower limit: Observed exposure in the Phase 1 PK trials under overnight 
fasted conditions 
Upper limit: Observed exposure in a Phase 1 trial evaluating the effect of 
high fat meal on the absorption of YONSA tablets.  

General dosing 
instructions

YONSA tablets should be taken once daily regardless of food 
consumption 

Labeling The labeling language will be revised to represent specific content and 
formatting recommendations.

1.2 Post-Marketing Requirements and Commitments
None.

Reference ID: 4260303
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2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Pharmacology, Pharmacodynamics and Clinical Pharmacokinetics 

Abiraterone acetate is a pro-drug and is converted in vivo to abiraterone, an androgen biosynthesis 
inhibitor, that inhibits 17 α-hydroxylase/C17,20-lyase (CYP17).  CYP17 is expressed in testicular, 
adrenal, and prostatic tumor tissues and is required for androgen biosynthesis. CYP17 catalyzes 
two sequential reactions: 

1) the conversion of pregnenolone and progesterone to their 17α-hydroxy derivatives by 
17α-hydroxylase activity

2) the subsequent formation of dehydroepiandrosterone (DHEA) and androstenedione, 
respectively, by C17, 20 lyase activity.  DHEA and androstenedione are androgens and are 
precursors of testosterone.   

Abiraterone acetate decreased serum testosterone and other androgens in patients in the placebo-
controlled phase 3 clinical trial.

2.1.1 Clinical Pharmacodynamics
Under modified fasted conditions (no food consumption at least two hours before and 1 hours after 
the drug administration), YONSA tablets 500 mg once daily (in combination with 4 mg 
methylprednisolone twice daily) and ZYTIGA 1000 mg once daily (in combintaiton with 5 mg 
prednisolone twice daily) demonstrated similar testosterone suppressing in patients with metastatic 
CRPC based on the primary efficacy endpoint, average serum testosterone levels by Day 9 and 10 
after treatment in a randomized phase 2 Study 201, Table 1. In an analysis for the ITT population 
with serum testosterone levels using 0.10 ng/dL (LLOQ) cutoff values, in which values less than 
0.10 ng/dL were rounded up to 0.10 ng/dL, the serum testosterone levels geometric mean ratio 
(GMR YONSA/ZYTIGA) was 0.9692 (90% CI: 0.7475 to 1.2567). Using the same dataset with a 
cutoff value of 1.0 ng/dL (applicant pre-specified value), the serum testosterone levels GMR was 
1.019 (90% CI: 0.964 to 1.077). 

Table 1. Study 201 Serum Testosterone Values^ *

^  Absolute Values: Values < 0.1 ng/dL were round up to 0.1 ng/dL; Round-up Values: Values < 1.0 ng/dL were rounded up to 1.0 ng/dL.
*  YONSA tablets is also referred as SoluMatix or solumatrix abiraterone acetate (SAA) tablets in the review and the NDA submission.
Source  Response to FDA request, clinical pharmacology, June 29, 2017.  Table A-1 (Section 1.11.3) and data set “AA201TLV.exp”
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2.1.2 Clinical Pharmacokinetics

This review focuses on abiraterone PK differences on the absorption and bioavailability between 
YONSA tablets and ZYTIGA tablets. The formulation differences in YONSA tablets and 
ZYTIGA tablets are not expected to introduce abiraterone PK difference on distribution, 
metabolism and excretion. Please refer to original ZYTIGA submission under NDA 202379 for 
the review of such information. 

Both YONSA and ZYTIGA tablets were observed with signifiant food effect. The lower and upper 
limits of the abiraterone exposure of both formulations are expected to be observed under overnigh 
fasted conditions and high fat meal conditions, respectively. The abiraterone exposures of YONSA 
and ZYTIGA tablets are listed as following:

• Similar exposure at the lower limit: YONSA and ZYTIGA tablets under overnight fasted 
conditions

o A single dose of YONSA tablets 500 mg was equivalent to a single dose of 
ZYTIGA 1,000 mg (Table 2).

o Exposure of abiraterone for a single dose of YONSA tablets 500 mg + 
methylprednisolone was similar to that for a single dose of ZYTIGA 1,000 mg + 
prednisolone (Table 3). The reported GMRs (90% CI) of YONSA to ZYTIGA 
were 1.168 (1.022, 1.334) and 0.959 (0.860, 1.069) for Cmax and AUCINF, 
respectively. Tmax values (~ 2 hours) were similar for both formulations.

Reference ID: 4260303



7

Table 2. Study 102 Abiraterone PK Parameters (a) and BE Analysis of YONSA (SoluMatix, 
SAA) Tablets 500 mg vs. ZYTIGA 1000 mg (b)

a. Abiraterone PK parameters

b. BE analysis (ANOVA-model-based Least Square Mean) of YONSA Tablets 500 mg 
vs. ZYTIGA 1000 mg

Source   Final Clinical Study Report CHL-AA-102 Table 11-2 (Section 5.3.1.2) and Summary of Clinical Pharmacology Studies Table 
2.7.2.2.1.2.2-1 (Section 2.7.2)

Reference ID: 4260303
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• Abiraterone exposure of YONSA tablets under high fat meal (the upper limited of 
exposure) is lower than the observed abiraterone exposure of ZYTIGA tablets under 
modified fasted conditions with ZYTIGA administrated 2 hours after a medium fat meal

o Cmax and AUCINF of abiraterone were approximately 6.5- and 4.4-fold higher, 
respectively, when a single dose of YONSA tablets was administered with a 
standard high fat FDA breakfast (56 ~ 60% fat, 150 protein calories, 250 
carbohydrate calories and 500-600 fat calories) 0.5 hour before the drug 
administration compared to overnight fasted conditions, Table 4.

o Cmax and AUCINF of abiraterone were approximately 11.7 and 7.5-fold higher, 
respectively, when a single dose of ZYTIGA administered 2 hours after a medium 
fat meal (25% fat, 491 calories) compared to overnight fasted conditions, Table 5. 
Please see Clinical Pharmacology Review dated 04/29/2015 in DARRTs under 
NDA 202379 for more details.

Table 3. Study 104 BE Analysis of YONSA (SAA) Tablets 500 mg and ZYTIGA 1000 mg

Source  Summary of Clinical Pharmacology Studies Table 2.7.2.2.1.3.2-1 (Section 2.7.2)

Reference ID: 4260303
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Table 4. PK Parameters of Abiraterone (a) and Relative Bioavailability of Fed vs. Fasted 
Conditions (b) in Study 103

a. PK Parameters

b. Relative Bioavailability of Fed vs Fased Conditions

Source  Final Clinical Study Report CHL-AA-103 Table 11-2 and 11-3 (Section 5.3.1.2)
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• YONSA demonstrated lower exposure at the modified fasted conditions: 500 mg 
YONSA tablets once daily dose showed lower abiraterone exposure (geometric mean 
(CV%) abiraterone Cmax was 79 ng/mL (102%) and AUC0-24,ss was 401 ng·h/mL (121%)) 
compared to that of 1000 mg ZYTIGA once daily (geometric mean (CV%) abiraterone 
Cmax was 182 ng/mL (87%) and AUC0-24,ss was 716 ng·h/mL (62%)) at steady-state. 
However, this should be taken with caution due to small sample size (N = 5 for YONSA 
and N = 8 for ZYTIGA). On the other side, YONSA (N=24) and ZYTIGA (N=28) 
demonstrated similar testosterone suppression in patients with metastatic CRPC based on 
the primary efficacy endpoint, average serum testosterone levels by Day 9 and 10 after 
treatment under modified fasted conditions in metastatic CRPC patients.  

In summary, abiraterone exposure of 500 mg YONSA tablets administrated regardless of food 
consumption was within the range of abiraterone exposure of 1000 mg ZYTIGA tablets 
administrated under modified fasted conditions (see more details in section 4.2.1 Clinical PK). 
Under modified fasted conditions, YONSA tablets 500 mg once daily and ZYTIGA tablets 1000 
mg once daily were similar in suppressing plasma testosterone level. Given the observed strong 
food effect on both formulations, the abiraterone exposure of 500 mg YONSA tablets regardless 
of food consumption should be no lower than that of 1000 mg ZYTIGA tablets under overnight 
fasted conditions. Therefore, efficacy after 500 mg YONSA tablets regardless of food 
consumption should be no less than that after 1000 mg ZYTIGA tablets under modified fasted 
conditions. On the safety side, exposure to abiraterone of 500 mg YONSA tablets regardless of 
food consumption is not higher than that for 1000 mg ZYTIGA tablets under modified fasted 
conditions. Thus, YONSA tablets regardless of food consumption is recommended by the review 
team.

Table 5. Geometric Mean Ratio and Confidence Intervals for Abiraterone When the Influence 
of Timing of Meal Was Assessed in Study 212082PCR1005

All treatments were preceded by an overnight fast. Patients had a meal (25% fat, 491 calories) 4 hours post-dose in treatment A, had a meal 1 
hour and 4 hours post-dose in Treatment B, had a meal 2 hours pre-dose and 4 hours post-dose in Treatment C and had a meal 2 hours pre-
dose and 1 hour post-dose in treatment D
Source  Table 2 of Clinical Pharmacology Review dated 04/29/2015 in DARRTs under NDA 202379

Reference ID: 4260303
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2.2 General Dosing 
The proposed dosing regimen is YONSA 500 mg (four 125 mg tablets) administrated orally once 
daily in combination with methylprednisolone 4 mg orally twice daily in metastatic CRPC 
patients. Under the modified fasted conditions, YONSA tablets at the proposed dosing regimen 
evaluated in Study 201 was similiar in suppressing plasma testosterone level compared to the 
recommended starting dosing regimen of ZYTIGA in metastatic CRPC patients.  The abiraterone 
exposures of 500 mg YONSA tablets once daily administrated regardless of food consumption 
are expected to be efficacious (with no lower abiraterone exposure than that from 1000 mg 
ZYTIGA tablets once daily administrated under modified fasted conditions) and safe (with the 
abiraterone exposure within ranges of 1000 mg ZYTIGA once daily administrated under the 
modified fasted conditions).  

2.3 Outstanding Issues
None.

2.4 Summary of Labeling Recommendations
The Office of Clinical Pharmacology recommends the following labeling concepts to be included 
in the final package insert. The applicant proposed labeling changes are in the left column. FDA 
proposed labeling changes are in the right column. Underscore content indicate the content that 
is added by the agency, and a strikethrough indicates the content that is taken out from the 
proposed label by the agency. FDA proposed labeling changes were conveyed to the applicant 
and the applicant agreed with all the changes.

Reference ID: 4260303
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3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

3.1 General Pharmacology and Pharmacokinetic Characteristics
The summary of clinical pharmacology, pharmacokinetics and absorption information is listed 
below. Please refer to original abiraterone acetate (ZYTIGA) submission under NDA 202379 for 
review of abiraterone distribution, metabolism and excretion information.

Pharmacology

Mechanism of Action Abiraterone acetate is a pro-drug and is converted in vivo to abiraterone, an androgen 
biosynthesis inhibitor, that inhibits 17 α-hydroxylase/C17,20-lyase (CYP17).

Active Moieties Abiraterone 

QT Prolongation No large changes in the QTc interval (i.e., >20 ms) from baseline are expected.

General Information

Bioanalysis Abiraterone and testosterone concentrations were measured using validated LC-MS/MS 
methods.  Prostate-specific antigen (PSA) was measured using an immunoenzymatic 
(Sandwich) assay.

Drug exposure at steady state 
following the therapeutic dosing 
regimen

At steady-state in study 201 YONSA tablets PK subgroup (N=5) under modified fasted 
conditions, geometric mean (CV%) Cmax and AUC0-24,ss values for abiraterone were 79 
ng/mL  (102%) and 401 ng·h/mL (121%), respectively.

Minimal effective dose or 
exposure

Not available.  YONSA tablets 500 mg once daily were the only dosing regimen studied in 
the Phase 2 clinical trial in patients with metastatic castration-resistant prostate cancer.

Maximal tolerated dose or 
exposure

Not available for YONSA tablets.

Dose Proportionality Abiraterone showed dose-proportional increase in AUC with increasing YONSA tablets 
doses across the dose range from 125 to 625 mg.  

Absorption
Oral Bioavailability Absolute oral bioavailability unknown

BE: YONSA tablets and ZYTIGA. The mean Tmax was about 2 hours (range 0.5 to 6 hours)
 Cmax AUClast AUCINF

Bioequivalent (BE) under Fasted 
Conditions 
YONSA tablets/ZYTIGA
GMR (90% CI) 0.998 (0.863, 1.155) 0.934 (0.853, 1.024) 0.910 (0.833, 0.994)

Similar exposure: YONSA tablets and ZYTIGA. The mean Tmax was 2 hours (range 1 to 6 
hours) 
 Cmax AUClast AUCINF

Bioequivalent (BE) under Fasted 
Conditions
(YONSA tablets + 
methylprednisolone)/(ZYTIGA + 
prednisone) GMR (90% CI) 1.168 (1.022, 1.334) 0.992 (0.887, 1.109) 0.959 (0.860, 1.069)

Positive food effect.  
Mean Tmax (range): Fasted 2 (0.5 – 6) hours; Fed 2 (1–6.00) hours.
Cmax AUClast AUCINF

Food effect YONSA tablets
Fasted/Fed* GMR (90% CI)

6.495 (4.716, 8.945) 4.424 (3.665, 5.340) 4.586 (3.790, 5.549)

* High fat meal (150 protein calories, 250 carbohydrate calories and 500-600 fat calories)

3.2 Clinical Pharmacology Review Questions

3.2.1 Is the proposed dosing regimen appropriate for the general patient population for which 
the indication is being sought?
Yes. Under modified fasted conditions, the proposed dosing regimen was similar in suppressing 
plasma testosterone level compared to the recommended starting dosing regimen of ZYTIGA.  

Reference ID: 4260303
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The abiraterone exposures of 500 mg YONSA tablets once daily administrated regardless of food 
consumption are expected to be efficacious (with no lower abiraterone exposures than that from 
1000 mg ZYTIGA tablets once daily administrated under overnight fasted conditions) and safe 
(with the abiraterone exposure within ranges of 1000 mg ZYTIGA once daily administrated under 
the modified fasted conditions). Based on the totality of the efficacy and PK data, the clinical 
pharmacology review team concluded that YONSA tablets can be taken regardless of food. 

3.2.2 Is an alternative dosing regimen and/or management strategy required for 
subpopulations based on intrinsic factors?
The percentage of dose changes related to the recommended dose of alternative dosing regimen 
and management strategy are expected to be the same for ZYTIGA. Refer to ZYTIGA 
submission under NDA 202379.

3.2.3 Are there clinically relevant drug-drug interactions and what is the appropriate 
management strategy?
Drug-drug interaction studies have not been performed with YONSA tablets. The drug 
interactions with YONSA tablets are expected to be the same for ZYTIGA. Refer to ZYTIGA 
submission under NDA 202379.

3.2.4 Is the to-be-marketed formulation the same as the clinical trial formulation, and if not, 
are there bioequivalence data to support the to-be-marketed formulation?
The to-be-marketed formulation is the same as the clinical trial formulation.

Reference ID: 4260303
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Table 7. Dilution Integrity Data for Abiraterone in Human Plasma

Source  Validation report  

Testosterone Plasma Samples 

Testosterone were analyzed using an  LC-MS/MS bioanalytical method (CHL-AA-
201 Testosterone Validation Report) for plasma samples in Study 201. Method validations were 
performed at . The LLOQ was 0.10 ng/dL and the upper limit of quantitation (ULOQ) 
was 400.00 ng/dL (following a maximum 4-fold dilution). The standard curve range was from 0.10 
ng/dL to 100.00 ng/dL.  A calibration was performed using an 8-point calibration curve fitted to 
linear regression with a 1/x2 weighting factor. 

PSA Plasma Samples

The Access Hybritech® PSA assay (CHL-AA-201 PSA Validation Report) was used for 
quantification of PSA in human serum in study 201. This assay was a two-site immunoenzymatic 
(sandwich) assay and validated by . The LLOQ and ULOQ are 0.02 and 19,000.00 

Reference ID: 4260303
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ng/mL(with a 150-fold manual dilution), respectively. The standard curve was tested from 0 to 
148 ng/mL and fitted using a 6-point linear logistic function.

4.2 Clinical PK and PD Assessments

4.2.1 Clinical PK

Abiraterone PK of YONSA tablets and ZYTIGA were studied in five clinical studies, including 
four Phase 1 studies (study 101, 102, 103 and 104 in healthy subjects,) and one Phase 2 study 
(study 201 in patients with metastatic CRPC).  The proof of concept formulation in 100 mg tablets 
was used in study 101 and the commercial formulation in 125 mg tablets was used in all other 
studies.  The study design and PK parameters were summarized in Table 8 and Table 9. The 
discussion will only focus on the 125 mg YONSA tablets and ZYTIGA tablets and will be 
separated by food conditions since strong food effect were identified in both YONSA tablets and 
ZYTIGA. 

Table 8. Summary of Abiraterone PK Parameters in Health Subjects

Source  Summary of Clinical Pharmacology Studies Table 2.7.2.5-1 (Section 2.7.2)

Table 9. Summary of Steady State Abiratone PK Parameters in Patients with Metastatic CRPC 
on Day 9 (Study 201 PK Population)

AUC0-t (ng•h/mL) Cmax (ng/mL)Study 
CHL-
AA-

Study Design Treatment
Geomean Mean CV% Geomean Mean CV%

YONSA 500 mg (N=5) 400.9 626.1 120.9 79.39 111.3 101.9201 Phase 2, randomized, open-
label study ZYTIGA 1000 mg (N=8) 716.1 870.9 61.92 181.7 268.3 86.78

Source   FDA reviewer’s analysis based on data from Amended Final Clinical Study Report CHL-AA-201 listing 19
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Fasted Conditions 

Overnight Fasted Conditions 

In health subjects, abiraterone PK of YONSA tablets and ZYTIGA were studied after single dose 
(Study 101, 102, 103 and 104 in Table 8). A single dose of YONSA tablets 500 mg showed similar 
exposure compared to a single recommended starting dose of ZYTIGA 1,000 mg.  

In study 102, a single dose of YONSA tablets 500 mg was bioequivalent to a single dose of 
ZYTIGA 1,000 mg when administrated alone, Figure 2 and Table 2. Tmax values (~ 2 hours) were 
similar for both formulations. In study 104, a single dose of YONSA tablets 500 mg in combination 
with methylprednisolone was similar to a single dose of ZYTIGA 1,000 mg in combination with 
prednisolone, Table 3. Tmax values (~ 2 hours) were similar for both formulations.

In study 102, abiraterone exhibited dose-proportional increases in AUC across the dose range of 
125 mg to 625 mg following single doses of YONSA tablets.  Linearity was examined using a 
power model with a value of the slopes of the power model (B) around 1 indicates linearity, Table 
10.  The slopes of AUCINF and AUC0-t suggested dose-proportional increases in AUC. The slopes 
of Cmax suggested a slight less dose-proportional increase in Cmax.

Figure 2.   Steady 102 Mean Steady-State Plasma Abiraterone Concentration Time Plots

Source  Final Clinical Study Report CHL-AA-102 Figure 11-2 (Section 5.3.1.2)

Reference ID: 4260303





23

Fed Conditions 

YONSA tablets and ZYTIGA both were identified have positive food effect. ZYTIGA showed 
higher magnitude of positive food effect comparing to that of YONSA tablets in clinical studies 
under high fat fed conditions.  

In study 103 in healthy subjects, abiraterone Cmax and AUCINF were approximately 6.5- and 4.4-
fold higher, respectively, when a single dose of 500 mg YONSA tablets was administered with a 
standard high fat FDA breakfast (56 ~ 60% fat, 150 protein calories, 250 carbohydrate calories 
and 500-600 fat calories) 0.5 hour before the drug administration compared to fasting conditions, 
Table 4.  Based on ZYTIGA prescribing information, abiraterone Cmax and AUCINF were 
approximately 7- and 5-fold higher, respectively, when a single dose of ZYTIGA was 
administered with a low-fat meal (7% fat, 300 calories) and approximately 17- and 10-fold 
higher, respectively, when a single dose of abiraterone acetate was administered with a high-fat 
(57% fat, 825 calories) meal compared to fasting conditions in healthy subjects.  

4.2.2 Clinical PD

Serum testosterone and prostate-specific antigen (PSA) levels were studied as efficacy (PD) 
endpoints in study 201. Patients (N=53) were randomized (1:1) on Day 1 to receive in parallel 
design either 500 mg YONSA tablets (4 × 125 mg) QD plus 4 mg methylprednisolone tablet 

Figure 3.  Study 201 Mean Steady-State Plasma Abiraterone Concentration (SD)-Time Plots 
(PK Population)

Source  Amended Final Clinical Study Report CHL-AA-201 Figure 3.1 (Section 5.3.5.1)
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BID daily (N=24) or 1000 mg Zytiga (4 × 250 mg) tablets QD plus 5 mg prednisone tablet bid 
daily (N=29). The pre-determined primary efficacy (PD) endpoint was the average serum 
testosterone levels using 1.0 ng/dL cutoff values, in which values less than 1.0 ng/dL were 
rounded up to 1.0 ng/dL, on Day 9 and 10 for the ITT population, Table 11 Round-up Values.  
Other secondary PD endpoints included: 1) serum testosterone levels on Day 28, 56 and 84; 2) 
complete suppression of testosterone (≤1 ng/dL) on Day 28, 56, and 84; 3) PSA levels on Day 
28, 56 and 84. This review will only focus on the serum testosterone levels as PD endpoints. 
PSA data will not be discussed in this review since the baseline PSA levels were not balanced. 
Least square mean values were 51.76 and 113.57 ng/mL for the YONSA and ZYTIGA group, 
respectively.  

Serum Testosterone Levels as PD Endpoints 
Primary efficacy endpoint: A comparative analysis and a similar analysis were applied to compare 
between treatments using 500 mg YONSA tablets and 1000 mg ZYTIGA for suppressing 
testosterone levels by Day 9 and 10.  Under modified fasted conditions, 500 mg YONSA tablets 
daily and 1000 mg ZYTIGA daily were similar in suppressing testosterone levels by Day 9 and 
10.  In the comparative analysis, the LS mean difference between YONSA and ZYTIGA treatment 
groups of 0.03 (95% CI: -0.063, 0.131) was not statistically different (p=0.4879) in serum 
testosterone levels between these 2 treatment groups, Table 12. In the similar analysis, the serum 
testosterone levels geometric mean ratio between these two treatments was 1.019 (90% CI: 0.964 
to 1.077), Table 13.  In an additional analysis with serum testosterone levels using 0.10 ng/dL 
(LLOQ) cutoff values, in which values less than 0.10 ng/dL were rounded up to 0.10 ng/dL for the 
ITT population (Table 1 Absolute Values), the serum testosterone levels geometric mean ratio 
between these two treatments was 0.9692 (90%CI: 0.7475 to 1.2567), Table 14.  

Secondary efficacy endpoints: Similar analyses were applied to compare average testosterone 
levels on day 28, 56 and 84 between treatments.  Using 1.0 ng/dL serum testosterone levels 
cutoff values, YONSA and ZYTIGA tablets treatment groups were found to have similar 
testosterone levels on Day 28.  Higher average testosterone levels were observed for YONSA 
tablets treatments group on Days 56 and 84 due to data from subject  with Days 56 and 
84 testosterone levels were 35.19 ng/dL and 15.77 ng/dL, respectively.  Based on the applicant, 
this patient was investigated (after the study database lock) for elevated serum testosterone levels 
for Days 56 and 84. It was determined that the patient had not received the routine, standard of 
care GnRH agonists that should have been given during the course of treatment with abiraterone 
acetate. This was considered as a major protocol deviation. Post-hoc analysis of serum 
testosterone levels analyzed without subject  demonstrated similarity on Day 28, 56 and 
84 (Table 16).  

Complete suppression of serum testosterone levels, defined as absolute value ≤1.0 ng/dL, was 
observed in ≥ 90% of patients in both treatment groups on Days 28, 56 and 84. Complete 
suppression of serum testosterone levels in YONSA tablets vs ZYTIGA tablets treatment groups 
were: Day 28 (95.2% (20/21) vs 92.6% (25/27)), Day 56 (91.3% (21/23) vs 95.8% (23/24)), and 
Day 84 (90.9% (20/22) vs 100.0% (22/22)). The difference in percentage of patients with 
complete testosterone suppression in YONSA treatment group vs ZYTIGA treatment group was 
not statistically significant.

Reference ID: 4260303

(b) (6)

(b) (6)
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Table 12. Serum Testosterone Values (ng/dL) and Comparative Analysis using 1 ng/dL as 
Serum Testosterone Level Cutoff 

Source  Amended Final Clinical Study Report CHL-AA-201 Table 11-2 (Section 5.3.5.1)

Table 13. Serum Testosterone Values (ng/dL) and Similar Analysis using 1 ng/dL as Serum 
Testosterone Level Cutoff

Source  Response to FDA request, clinical pharmacology, June 29, 2017.  Table B-1 (Section 1.11.3)

Reference ID: 4260303
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Table 16. Similar Analysis using 1 ng/dL as Serum Testosterone Level Cutoff (ITT Excluding 
Subject 

Source  Amended Final Clinical Study Report CHL-AA-201 Table 11-5 (Section 5.3.5.1). 

Reference ID: 4260303

(b) (6)
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