
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

213072Orig1s000 
 
 

CLINICAL PHARMACOLOGY  
REVIEW(S) 



1

Office of Clinical Pharmacology Review

NDA Number 213072
Link to EDR \\cdsesub1\evsprod\NDA213072 
Submission Dates 07/29/2019, 10/29/2019, 12/17/2019, and 

3/17/2020
Submission Type Standard Review
Brand Name ROSZET
Generic Names Rosuvastatin calcium and ezetimibe
Dosage Form and Strength Fixed dose combination immediate release 

tablets; 5/10, 10/10, 20/10, and 40/10 mg/mg 
rosuvastatin/ezetimibe

Route of Administration Oral
Proposed Indication Treatment of primary hyperlipidemia and 

homozygous familial hypercholesterolemia
Applicant Althera Life Sciences, LLC
Associated IND 136,378
OCP Review Team S.W. Johnny Lau, RPh, PhD 
OCP Final Signatory Jayabharathi Vaidyanathan, PhD (Team 

Leader)

Reference ID: 4595040Reference ID: 4768953



2

Table of Contents
1. EXECUTIVE SUMMARY ......................................................................................................................4

1.1 Recommendations ..............................................................................................................................4

1.2 Post-Marketing Requirements and Commitments ..............................................................................5

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT .......................................................5

2.1 Findings of 3 Relative Bioavailability Studies ...................................................................................5

2.2 Dosing and Therapeutic Individualization ..........................................................................................5

2.2.1 General dosing .............................................................................................................................6

2.2.2 Therapeutic individualization ......................................................................................................6

2.3 Outstanding Issues ..............................................................................................................................6

2.4 Summary of Labeling Recommendations...........................................................................................7

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW ..........................................................7

3.1 Overview of the Product and Regulatory Background .......................................................................7

3.2 General Pharmacology and Pharmacokinetic Characteristics.............................................................7

3.3 Clinical Pharmacology Review Questions..........................................................................................9

3.3.1 To what extent does the available clinical pharmacology information provide pivotal or 
supportive evidence of effectiveness? ..................................................................................................9

3.3.2 Is the proposed dosing regimen appropriate for the general patient population for which the 
indication is being sought? .................................................................................................................15

3.3.3 Is an alternative dosing regimen and/or management strategy required for subpopulations based 
on intrinsic factors? ............................................................................................................................15

Patients with Hepatic Impairment.......................................................................................................16

Patients with Renal Impairment..........................................................................................................16

Racial or Ethnic Groups......................................................................................................................16

3.3.4 Are there clinically relevant food-drug or drug-drug interactions and what is the appropriate 
management strategy? ........................................................................................................................17

4. APPENDICES ........................................................................................................................................21

4.1 Summary of Bioanalytical Method Validation and Performance .....................................................21

5. REFERNCES .........................................................................................................................................29

Reference ID: 4595040Reference ID: 4768953



3

List of Tables
Table 1. Statistical comparisons of rosuvastatin, unconjugated ezetimibe, and total ezetimibe PK upon the 
ROSZET 40/10 mg FDC tablet administration versus the coadministration of individual 40 mg 
CRESTOR plus 10 mg ZETIA tablets under fasting...................................................................................11
Table 2. Statistical comparisons of rosuvastatin, unconjugated ezetimibe, and total ezetimibe PK 
upon the ROSZET 5/10 mg FDC tablet administration versus the coadministration of individual 
5 mg CRESTOR plus 10 mg ZETIA tablets under fasting. ................................................................15
Table 3. Statistical comparisons of rosuvastatin, unconjugated ezetimibe, and total ezetimibe PK 
upon the ROSZET 40/10 mg FDC tablet administration versus the coadministration of individual 
40 mg CRESTOR plus 10 mg ZETIA tablets after receiving a high calorie and high fat breakfast
......................................................................................................................................................................19
Table 4. Bioanalytical method validation for rosuvastatin                                                                          22
Table 5. Bioanalytical method validation for unconjugated ezetimibe                                                       23
Table 6. Bioanalytical method validation for total ezetimibe                                                                     24

List of Figures
Figure 1. Mean plasma rosuvastatin concentration-time profiles upon dosing of the ROSZET 40/0 mg FDC tablet 
(T) versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets (R) under fasting..............10
Figure 2. Mean plasma unconjugated ezetimibe concentration-time profiles upon dosing of the ROSZET 40/10 mg 
FDC tablet versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets under fasting.. ......11
Figure 3. Mean plasma total ezetimibe concentration-time profiles upon dosing of the ROSZET 40/10 mg FDC 
tablet versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets under fasting ................11
Figure 4. Mean plasma rosuvastatin concentration-time profiles upon dosing of the ROSZET 5/10 mg FDC tablet 
(T) versus coadministration of individual 5 mg CRESTOR plus 10 mg ZETIA tablets (R) under fasting………….14                                    
Figure 5. Mean plasma unconjugated ezetimibe concentration-time profiles upon dosing of the ROSZET 5/10 mg 
FDC tablet versus coadministration of individual 5 mg CRESTOR plus 10 mg ZETIA tablets under fasting…….14                      
Figure 6. Mean plasma total ezetimibe concentration-time profiles upon dosing of the ROSZET 5/10 mg FDC tablet 
versus coadministration of individual 5 mg CRESTOR plus 10 mg ZETIA tablets under fasting………………14

Figure 7. Mean plasma rousuvastatin concentration-time profiles upon dosing of the ROSZET 40/10 mg FDC tablet 
versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets after receiving a high calorie and 
high fat breakfast…………………………………………………………………………………………………..18                                    
Figure 8. Mean plasma unconjugated ezetimibe concentration-time profiles upon dosing of the ROSZET 40/10 mg 
FDC tablet versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets after receiving a high 
calorie and high fat breakfast……………………………………………………………………………………..18               
Figure 9. Mean plasma total ezetimibe concentration-time profiles upon dosing of the ROSZET 40/10 mg FDC 
tablet versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets after receiving a high 
calorie and high fat breakfast…………………………………………………………………………….18

Reference ID: 4595040Reference ID: 4768953



4

1. EXECUTIVE SUMMARY
The applicant is developing fixed dose combination (FDC) rosuvastatin calcium and ezetimibe 
(ROSZET) immediate release (IR) tablets to treat hyperlipidemia.  The applicant submitted NDA 
213072 via the 505(b)(2) regulatory pathway for the following 4 strengths of ROSZET FDC IR 
tablets for once daily oral administration:

 5 mg rosuvastatin/10 mg ezetimibe (ROSZET 5/10 mg) 
 10 mg rosuvastatin/10 mg ezetimibe (ROSZET 10/10 mg) 
 20 mg rosuvastatin/10 mg ezetimibe (ROSZET 20/10 mg)
 40 mg rosuvastatin/10 mg ezetimibe (ROSZET 40/10 mg)

The individual innovator products  (references) for rosuvastatin calcium is CRESTOR 5, 10, 20, 
and 40 mg IR oral tablets and for ezetimibe is ZETIA 10 mg IR oral tablet.  Both CRESTOR and 
ZETIA have the approved indication to treat hyperlipidemia.

1.1 Recommendations
The Office of Clinical Pharmacology/Division of Cardiometabolic and Endocrine Pharmacology  
has reviewed NDA 213072’s clinical pharmacology data submitted on July 29, 2019, October 
29, 2019, December 17, 2019, and March 16, 2020.

The Office of Pharmaceutical Quality (OPQ) recommends a complete response for this 
application.  Major deficiencies were noted during the pre-approval inspection of the 
manufacturing facility and it was concluded that the facility was not ready for commercial 
manufacturing.  Therefore, OPQ has concluded that the data submitted for quality controls of the 
finished ROSZET tablets, batch analyses, and stability results are not acceptable.  In addition, 
OPQ reviewer noted content uniformity concerns for the rosuvastatin 5 mg ROSZET 
tablets, and the applicant was asked to manufacture three new batches of the ROSZET 5/10 mg 
strengths tablets to demonstrate that the product meets the quality standards consistently.  Further 
OPQ will have additional product quality comments related to in-process controls for the 5mg 
rosuvastatin  ROSZET tablets.

Acceptability of the clinical pharmacology data will depend on satisfactory resolution of the 
above-mentioned deficiencies from OPQ.

The following are the key review issues with specific recommendations and comments:

 Review Issue Recommendations and Comments

Pivotal or supportive evidence 
of effectiveness and safety

Three relative bioavailability studies provide bridges to 
reference the effectiveness and safety of the ROSZET FDC IR 
oral tablets to the Food and Drug Administration’s findings of 
the innovators’ effectiveness and safety for individual 
rosuvastatin calcium and ezetimibe IR oral tablets.

Reference ID: 4595040Reference ID: 4768953
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General dosing instructions The proposed dosing is acceptable.  See section 2.2.

Dosing in patient subgroups 
(intrinsic and extrinsic 
factors)

The proposed dosing is acceptable.  See section 2.2.

Labeling See section 2.4 for labeling recommendations.

Bridge between the “to-be-
marketed” and clinical trial 
formulations

The applicant assessed the to-be-marketed formulations of the 
FDC tablets in the pivotal relative bioavailability studies.

1.2 Post-Marketing Requirements and Commitments
None

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Findings of 3 Relative Bioavailability Studies
Study -083-18 shows that the 90% confidence interval (CI) of the rosuvastatin Cmax 
geometric mean ratio (GMR), AUC0-t GMR, and AUC0- GMR for a ROSZET 40/10 mg tablet 
versus the coadministration of a 40 mg CRESTOR tablet and a 10 mg ZETIA tablet are all within 
the 80 – 125% bioequivalence goalpost under fasting.  The 90% CI of the unconjugated ezetimibe 
Cmax GMR, AUC0-t GMR, and AUC0- GMR for a ROSZET 40/10 mg tablet versus the 
coadministration of a 40 mg CRESTOR tablet and a 10 mg ZETIA tablet are all within the 80 – 
125% bioequivalence goalpost under fasting.

Study -084-18 shows that the 90% CI of the rosuvastatin Cmax GMR, AUC0-t GMR, and 
AUC0- GMR for a ROSZET 40/10 mg tablet versus the coadministration of a 40 mg CRESTOR 
tablet and a 10 mg ZETIA tablet are all within the 80 – 125% bioequivalence goalpost after a high 
fat meal.  The 90% CI of the unconjugated ezetimibe Cmax GMR, AUC0-t GMR, and AUC0- GMR 
for a ROSZET 40/10 mg tablet versus the coadministration of a 40 mg CRESTOR tablet and a 10 
mg ZETIA tablet are all within the 80 – 125% bioequivalence goalpost after a high a high fat meal.

Study -085-18 shows that the 90% CI of the rosuvastatin Cmax GMR, AUC0-t GMR, and 
AUC0- GMR for a ROSZET 5/10 mg tablet versus the coadministration of a 5 mg CRESTOR 
tablet and a 10 mg ZETIA tablet are all within the 80 – 125% bioequivalence goalpost under 
fasting.  The 90% CI of the unconjugated ezetimibe Cmax GMR, AUC0-t GMR, and AUC0- GMR 
for a ROSZET 5/10 mg tablet versus the coadministration of a 5 mg CRESTOR tablet and a 10 
mg ZETIA tablet are all within the 80 – 125% bioequivalence goalpost under fasting.

2.2 Dosing and Therapeutic Individualization

2.2.1 General dosing
The dosage range of ROSZET is 5/10 mg/day to 40/10 mg/day.  The recommended starting dose 
of ROSZET is  for patients where 5/10 mg/day is indicated.  For patients 
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switching to ROSZET from coadministration of a statin and ezetimibe, the starting dose should 
be based on an equivalent dose of rosuvastatin and 10 mg of ezetimibe.

 
  ROSZET should be used as an adjunct to other lowering 

treatments  in these patients or .

 

ROSZET can be administered as a single dose at any time of the day, with or without food.  
After initiation and or upon titration of ROSZET, lipid concentrations should be analyzed within 
2 or more weeks and dosage adjusted accordingly.

ROSZET is not recommended for children. 

In Asian patients, consider initiation of ROSZET therapy with 5/10 mg once daily due to 
increased rosuvastatin plasma concentrations. The increased systemic exposure should be taken 
into consideration when treating Asian patients not adequately controlled at doses up to 20/10 
mg/day.

2.2.2 Therapeutic individualization
ROSZET is contraindicated in patients with  

For patients with severe renal impairment (not on hemodialysis), the starting ROSZET dose is 5/10 
mg and not to exceed 10/10 mg once daily.

In Asian patients, consider starting ROSZET therapy with 5/10 mg once daily.

Avoid the coadministration of the following individual drugs with ROSZET:

 Cyclosporine because of increased exposure to rosuvastatin (610%) and total ezetimibe 
(240%).

 Gemfibrozil because of increased risk of myopathy or rhabdomyolysis

Atazanavir and ritonavir, lopinavir and ritonavir, or simeprevir in combination with ROSZET will 
increase rosuvastatin exposure.  Start ROSZET at 5/10 mg once daily and limit ROSZET dose to 
10/10 mg once daily. 

Fibrates or lipidmodifying doses (≥ 1 g/day) of niacin increases the risk of adverse skeletal muscle 
effects.  Use caution when coadministering these medications with ROSZET. 

Rosuvastatin prolongs INR when coadministered with coumarin anticoagulants.  Monitor the use 
of ROSZET and coumarin anticoagulants.

Reference ID: 4595040Reference ID: 4768953
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Concomitant cholestyramine administration decreased the mean area under the curve (AUC) of 
total ezetimibe approximately 55%.  The incremental LDL-C reduction due to adding ezetimibe 
to cholestyramine may be reduced by this interaction.  Thus, dosing of ROSZET should occur 
either ≥ 2 hours before or ≥ 4 hours after administration of a bile acid sequestrant.

2.3 Outstanding Issues
None

2.4 Summary of Labeling Recommendations
Summary of labeling recommendation for different sections are listed below:

 Section 2: The proposed dosing recommendations are acceptable.
 Section 7: The proposed labeling for Drug Interactions is acceptable.
 Section 8: The proposed labeling for Use in Specific Populations is acceptable.

Section 12.3: Delete the following statement under Section 12.3 Pharmacokinetics of ROSZET’s 
proposed label because the Guidance for the Clinical Pharmacology Labeling Section 
recommends  

 

Effect of ezetimibe coadministration on R- and S- warfarin Cmax should be 3% and 1%, 
respectively, instead of ↓3% and ↓1%, respectively, in the table.

Effect of rosuvastatin coadministration on warfarin should be “Change in Cmax” rather than 
“Change in ” in the table.

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

3.1 Overview of the Product and Regulatory Background
The applicant’s rosuvastatin calcium and ezetimibe tablets are FDC IR oral tablets.  The 
individual innovator rosuvastatin calcium and ezetimibe IR oral tablets were approved on August 
12, 2003 (NDA 021366) and October 25, 2002 (NDA 021445), respectively.

The applicant had a teleconference with the Division of Metabolism and Endocrinology Products 
(DMEP) on October 3, 2017 to discuss the clinical and quality related issues for the development 
of ROSZET FDC IR oral tablets (PIND 136378’s minutes in DARRTS Reference ID: 4176311 
dated November 2, 2017).  DMEP notified the applicant that the 3 proposed relative bioavailability 
studies were safe to proceed (IND 136378’s letter in DARRTS Reference ID: 4358140 dated 
December 4, 2018).

Reference ID: 4595040Reference ID: 4768953
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3.2 General Pharmacology and Pharmacokinetic Characteristics
Both rosuvastatin calcium and ezetimibe are cholesterol lowering agents.

Mechanism of Action of Rosuvastatin Calcium and Ezetimibe
Rosuvastatin competitively inhibits HMG-CoA reductase, which is a rate-limiting enzyme in 
cholesterol biosynthesis in the liver, whereas ezetimibe is a cholesterol absorption inhibitor in the 
gastrointestinal tract.

Summary of General Clinical Pharmacology and Pharmacokinetics

Reference ID: 4595040Reference ID: 4768953
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Pharmacokinetic 
Parameter

Rosuvastatin Ezetimibe Ezetimibe 
Glucuronide

Cmax - 3.4 – 5.5 ng/mL 45 – 71 ng/mL

Tmax 3 – 5 hours 4 – 12 hours 1 – 2 hours

Dose proportionality Cmax and AUC 
increased in 
approximate 

proportion to dose

5 – 20 mg -

Absolute 
bioavailability

20% Undeterminable -

Food Not affect 
rosuvastatin AUC

High-fat or non-fat 
meals had no effect on 
the extent of ezetimibe 
absorption. Ezetimibe 
Cmax increased 38% 

under high-fat meals.

-

Volume of distribution 
at steady state (mean)

134 liters - -

Plasma protein binding 88% mostly to 
albumin

> 90% > 90%

Metabolism About 10% to N-
desmethyl 

rosuvastatin via 
CYP 2C9

10 – 20% ezetimibe in 
plasma

80 – 90% in plasma

Excretion Rosuvastatin and its 
metabolites are 

excreted in feces 
(90%)

69% dose in feces 9% dose in urine

Elimination half-life 19 hours 22 hours 22 hours

3.3 Clinical Pharmacology Review Questions

3.3.1 To what extent does the available clinical pharmacology information provide pivotal or 
supportive evidence of effectiveness?
The applicant conducted 3 relative bioavailability study to support NDA 213072, namely Studies 

-083-18, -084-18, and -085-18.  These studies serve as pivotal bridging studies 
to reference the efficacy and safety of the reference products, CRESTOR and ZETIA.

Reference ID: 4595040Reference ID: 4768953

(b) (4) (b) (4) (b) (4)



10

Study -083-18 is a study of the to-be-marketed ROSZET 40/10 mg FDC tablet (biobatch 
size is 30% of the proposed commercial batch size) versus coadministration of corresponding 
strengths of individual CRESTOR plus ZETIA tablets (both are US products).  The design was 
an open label, randomized 2-treatment, 2-period, 2-sequence, crossover, single dose study.  A 
14-day washout separated the 2 single-dose oral administrations.  Sixty-one healthy volunteers 
completed both treatments of single dose of the to-be-marketed ROSZET 40/10 mg FDC tablet 
and single doses of coadministration of 40 mg CRESTOR tablet plus 10 mg ZETIA tablet under 
fasting.  Serial plasma samples were collected predose and 72 hours postdose to determine the 
rosuvastatin, unconjugated ezetimibe, and total ezetimibe concentrations via validated liquid 
chromatography coupled to tandem mass spectrometry (LC-MS/MS) assays. 
 
Figure 1. Mean plasma rosuvastatin concentration-time profiles upon dosing of the ROSZET 40/10 mg FDC tablet 
(T) versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets (R) under fasting.  

Source: Figure in Study -083-18’s report Page 51 of 85
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The 90% CI of total ezetimibe AUC0-t GMR and AUC0-∞ GMR of ROSZET 40/10 mg FDC 
tablet to the individual 40 mg CRESTOR tablet plus 10 mg ZETIA tablet are within the 80 – 
125% bioequivalence goalposts under fasting.  However, the 90% CI of total ezetimibe Cmax 
GMR for ROSZET 40/10 mg FDC tablet to the individual 40 mg CRESTOR tablet plus 10 mg 
ZETIA tablet is 112.57 – 128.63% and does not meet the 80 – 125% bioequivalence goalpost.  
The total ezetimibe Cmax GMR for ROSZET 40/10 mg FDC tablet shows a 20% increase to that 
of the individual 40 mg CRESTOR tablet plus 10 mg ZETIA tablet.  Thus, the total ezetimibe 
component of ROSZET 40/10 mg FDC tablet is not bioequivalent to the coadministration of 
individual 40 mg CRESTOR tablet plus 10 mg ZETIA tablet under fasting.  The applicant 
explained that this difference in ezetimibe Cmax GMR of ROSZET 40/10 mg to the individual 40 
mg CRESTOR tablet plus 10 mg ZETIA tablet was due to the following:

Applicant’s Justification Reviewer’s Comment
The applicant identified 4 potential outliers who had higher 
total ezetimibe Cmax as shown in the scatter plot marked in 
red).  These outliers explain about 5% of the difference 
between the FDC tablet and coadministration of individual 
tablets.

The lower 2 “outliers” do not 
seem to be outliers but within 
the usual variability of total 
ezetimibe Cmax instead.  The 
upper 2 “outliers” seem to be 
outliers for total ezetimibe Cmax.  
However, the usual practice is 
to include all data for 
bioequivalence analysis unless 
appropriate outlier analyses 
have been conducted.

The assayed ezetimibe content of the reference product and 
the ROSZET 40/10 mg tablet is 98.3 and 101.2%, 
respectively.  The applicant claims this observation explains 
3% of the difference in total ezetimibe Cmax.

The ezetimibe content in the 
reference and ROSZET 40/10 
mg tablet is within the 
acceptable finished product 
specifications.

Applicant showed results from a replicate design study 
under fasting that the ROSZET 10/10 mg tablet is 
bioequivalent to the reference products.

This study used the European 
reference products.

This reviewer recommends accepting the applicant’s claim that the ROSZET 40/10 mg FDC 
tablet is bioequivalent to the coadministration of individual 40 mg CRESTOR tablet plus 10 mg 
ZETIA tablet under fasting because:

 The prespecified primary PK parameters for Study -083-18 are rosuvastatin Cmax, 
AUC0-t, and AUC0-∞ as well as unconjugated ezetimibe Cmax, AUC0-t, and AUC0-∞ (IND 

Reference ID: 4595040Reference ID: 4768953
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136378’s Clinical Pharmacology review by Dr. Tao Liu in DARRTS Reference ID: 
4352195 dated November 20, 2018).  All these parameters met the 80 – 125% 
bioequivalence goalposts for the ROSZET 40/10 mg FDC tablet versus individual 40 mg 
CRESTOR tablet plus 10 mg ZETIA tablet under fasting.

 The unconjugated ezetimibe PK parameters were used as primary PK parameters in 
relative bioavailability studies conducted for previously approved FDC products 
containing ezetimibe.

o The primary PK parameters for the approved simvastatin and ezetimibe FDC 
tablets (NDA 021687) are simvastatin Cmax, AUC0-t, and AUC0-∞ as well as 
unconjugated ezetimibe Cmax, AUC0-t, and AUC0-∞ 
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2004/21-
687_Vytorin_BioPharmr.pdf.

o The primary PK parameters for the approved atorvastatin and ezetimibe FDC 
tablets (NDA 0200153) are atorvastatin Cmax, AUC0-t, and AUC0-∞ as well as 
unconjugated ezetimibe Cmax, AUC0-t, and AUC0-∞  
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/200153Orig1s000Clin
PharmR.pdf.

o The primary PK parameters for the approved bempedoic acid and ezetimibe FDC 
tablets (NDA 211617) are bempedoic acid and its metabolite Cmax and AUCinf as 
well as unconjugated ezetimibe and ezetimibe glucuronide Cmax, AUClast and 
AUCinf.  In the relative bioavailability study, the Cmax of both unconjugated 
ezetimibe and ezetimibe glucuronide was about 13 – 20% lower in the FDC tablet 
versus those of individual tablets.  These differences were concluded to be not of 
clinical relevance because the overall extent of ezetimibe and ezetimibe 
glucuronide exposure (as measured as AUC) was similar 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/211617s000lbl.pdf.

 The secondary PK parameters are total ezetimibe Cmax, AUC0-t, and AUC0-∞ which serve 
as supportive data.  As both total ezetimibe AUC0-t and AUC0-∞ met the bioequivalence 
criteria, the total ezetimibe Cmax difference for the proposed FDC tablet may not be of 
clinical relevance.

Study -085-18 is a study of the to-be-marketed ROSZET 5/10 mg FDC tablet (biobatch 
size is 30% of the proposed commercial batch size) versus coadministration of corresponding 
strengths of individual CRESTOR plus ZETIA tablets (both are US products).  The design was 
an open label, randomized 2-treatment, 2-period, 2-sequence, crossover, single dose study.  A 
14-day washout separated the 2 single-dose oral administrations.  Sixty-four healthy volunteers 
completed both treatments of single dose of the to-be-marketed ROSZET 5/10 mg FDC tablet 
and single doses of coadministration of 5 mg CRESTOR tablet plus 10 mg ZETIA tablet under 
fasting.  Serial plasma samples were collected predose and 72 hours postdose to determine the 
rosuvastatin, unconjugated ezetimibe, and total ezetimibe concentrations via validated LC-
MS/MS assays. 

Reference ID: 4595040Reference ID: 4768953

(b) (4)



14

Figure 4. Mean plasma rosuvastatin concentration-time profiles upon dosing of the ROSZET 5/10 mg FDC tablet 
(T) versus coadministration of individual 5 mg CRESTOR plus 10 mg ZETIA tablets (R) under fasting.

Source: Figure in Study -085-18’s report Page 52 of 85

Figure 5 (left). Mean plasma unconjugated ezetimibe concentration-time profiles upon dosing of the ROSZET 5/10 
mg FDC tablet versus coadministration of individual 5 mg CRESTOR plus 10 mg ZETIA tablets under fasting.  
Figure 6 (right). Mean plasma total ezetimibe concentration-time profiles upon dosing of the ROSZET 5/10 mg FDC 
tablet versus coadministration of individual 5 mg CRESTOR plus 10 mg ZETIA tablets under fasting.

      
Source: Figures in Study -085-18’s report Pages 53 and 54 of 85
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 ROSZET is contraindicated in patients with  
.

 For patients with severe renal impairment (not on hemodialysis), the starting ROSZET 
dose is 5/10 mg and not to exceed 10/10 mg once daily. 

 In Asian patients, consider starting ROSZET therapy with 5/10 mg once daily.  

Patients with Hepatic Impairment
The CRESTOR and ZETIA product labels have the following information on PK studies in 
patients with hepatic impairment:

 In patients with chronic alcohol liver disease, plasma rosuvastatin concentrations were 
modestly increased.  In patients with Child-Pugh A disease, Cmax and AUC were increased 
by 60 and 5%, respectively, as compared with patients with normal liver function.  In 
patients with Child-Pugh B disease, Cmax and AUC were increased 100 and 21%, 
respectively, compared with patients with normal liver function.

 After a single 10-mg dose of ezetimibe, the mean AUC for total ezetimibe was increased 
about 1.7-fold in patients with mild hepatic impairment (Child-Pugh score 5 to 6), 
compared to healthy subjects.  The mean AUC values for total ezetimibe and ezetimibe 
were increased about 3- to 4-fold and 5- to 6-fold, respectively, in patients with moderate 
(Child-Pugh score 7 to 9) or severe hepatic impairment (Child-Pugh score 10 to 15).  In a 
14-day, multiple-dose study (10 mg daily) in patients with moderate hepatic impairment, 
the mean AUC values for total ezetimibe and ezetimibe were increased about 4-fold on 
Day 1 and Day 14 compared to healthy subjects.  Due to the unknown effects of the 
increased exposure to ezetimibe in patients with moderate or severe hepatic impairment, 
ezetimibe is not recommended in these patients.

Patients with Renal Impairment
The CRESTOR and ZETIA product labels have the following information on PK studies in 
patients with renal impairment:

 Mild to moderate renal impairment (CLcr ≥ 30 mL/min/1.73 m2) had no influence on 
plasma rosuvastatin concentrations.  However, plasma rosuvastatin concentrations 
increased to a clinically significant extent (about 3-fold) in patients with severe renal 
impairment (CLcr <30 mL/min/1.73 m2) not receiving hemodialysis compared with 
healthy subjects CLcr >80 mL/min/1.73 m2).

 After a single 10-mg dose of ezetimibe in patients with severe renal disease (n=8; mean 
CrCl ≤30 mL/min/1.73 m2), the mean AUC values for total ezetimibe, ezetimibe-
glucuronide, and ezetimibe were increased about 1.5-fold, compared to healthy subjects 
(n=9).

Racial or Ethnic Groups
The CRESTOR product label has the following information on the effect of race on rosuvastatin:

Reference ID: 4595040Reference ID: 4768953
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 Pharmacokinetic studies, including one US study, have demonstrated an about 2-fold 
elevation in median exposure (AUC and Cmax) in Asian subjects when compared with a 
Caucasian control group.

3.3.4 Are there clinically relevant food-drug or drug-drug interactions and what is the 
appropriate management strategy?

Food-drug Interaction
NDA 213072 does not contain data from food effect study for the ROSZET FDC tablets.  
Instead, the applicant conducted a relative bioavailability study of ROSZET FDC tablets versus 
coadministration of corresponding strengths of individual CRESTOR plus ZETIA tablets under 
fed conditions.

Study -084-18 is a study of the to-be-marketed ROSZET 40/10 mg FDC tablet (biobatch 
size is 30% of the proposed commercial batch size) versus coadministration of corresponding 
strengths of individual CRESTOR plus ZETIA tablets (both are US products).  The design was 
an open label, randomized 2-treatment, 2-period, 2-sequence, crossover, single dose study.  A 
14-day washout separated the 2 single-dose oral administrations.  Fifty-eight healthy volunteers 
completed both treatments of single dose of the to-be-marketed ROSZET 40/10 mg FDC tablet 
and single doses of coadministration of 40 mg CRESTOR tablet plus 10 mg ZETIA tablet after 
receiving a high calorie (about 800 – 1000 calorie) and high fat (about 50% of total caloric content of the 
meal) breakfast on an overnight fast of at least 10 hours.  Serial plasma samples were collected 
predose and 72 hours postdose to determine the rosuvastatin, unconjugated ezetimibe, and total 
ezetimibe concentrations via validated LC-MS/MS assays.

The test meal provided about 150, 250, and 500 – 600 calories from protein, carbohydrate, and 
fat, respectively.  The high calorie and high fat test meal (breakfast) used in STUDY -084-
18 is consistent with the recommendation by the Food Effect Guidance 
(https://www.fda.gov/media/121313/download).
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Figure 7. Mean plasma rosuvastatin concentration-time profiles upon dosing of the ROSZET 40/10 mg FDC tablet 
(T) versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets (R) after receiving a high 
calorie and high fat breakfast.

  
Source: Figure in Study -084-18’s report Page 55 of 89

Figure 8 (left). Mean plasma unconjugated ezetimibe concentration-time profiles upon dosing of the ROSZET 40/10 
mg FDC tablet versus coadministration of individual 40 mg CRESTOR plus 10 mg ZETIA tablets after receiving a 
high calorie and high fat breakfast.  Figure 9 (right). Mean plasma total ezetimibe concentration-time profiles upon 
dosing of the ROSZET 40/10 mg FDC tablet versus coadministration of individual 40 mg CRESTOR plus 10 mg 
ZETIA tablets after receiving a high calorie and high fat breakfast.

      
Source: Figures in Study -084-18’s report Pages 56 and 57 of 89
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ezetimibe will affect the metabolism of drugs that are metabolized by these enzymes.

For details of drug interactions with rosuvastatin and ezetimibe, see the product labels of 
CRESTOR and ZETIA.

4. APPENDICES

4.1 Summary of Bioanalytical Method Validation and Performance
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In Table 5, the unconjugated ezetimibe’s QC Intra-run accuracy ranged -8.00% to 3012.00% for 
LOQ QC, which is unusual.  Thus, DMEP sent the applicant an Information Request for these 
observations.

Initially, the applicant responded on December 17, 2019 to the Information Request.  According 
to the applicant, FDA’s auditors (Hasan A. lrier, Ph.D. and Paul Li-Hong Yeh, Ph.D) conducted 
an FDA audit of the bioanalytical facility from  to .  During the review, 
typographical errors were identified in method validation report MV-048/17.  The FDA 
inspectors instructed the applicant to correct the response provided to the FDA earlier.  No 483’s 
were issued after the audit by the FDA inspectors.  On March 16, 2020, the applicant submitted 
the amended response to the Information Request as the following:
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