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1. EXECUTIVE SUMMARY

The applicant is developing a 4 mg/mL atorvastatin calcium oral suspension as an adjunct 
therapy for patients to reduce elevated lipid concentrations via the regulatory 505(b)(2) pathway.  
The reference listed drug (RLD) atorvastatin calcium tablets (LIPITOR) has the strengths of 10, 
20, 40, and 80 mg atorvastatin per tablet and is indicated to treat hyperlipidemia (NDA 020702 
approved on December 17, 1996).  The applicant received the complete response letter for the 
original NDA 213260, which was submitted on January 13, 2020.  This submission is the 
applicant’s complete response to the complete response letter for NDA 213260 issued on 
October 16, 2020.

1.1 Recommendations
The Office of Clinical Pharmacology/Division of Cardiometabolic and Endocrine Pharmacology 
(OCP/DCEP) has reviewed NDA 213260’s clinical pharmacology data submitted on July 31, 
2022, September 22, 2022, October 12, 2022, November 9, 2022, and November 22, 2022.  
OCP/DCEP finds that the submitted data are acceptable to support approval.  Due to the 
significant effect of food on the exposure of atorvastatin calcium suspension, the product label 
needs to carry the following statement:

ATORVALIQ can be administered as a single dose at any time of the day, only on an empty 
stomach (1 hour before or 2 hours after a meal).

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

A relative bioavailability study (1024) provides the scientific 
bridge to reference the effectiveness and safety of 
ATORVALIQ oral suspension to the Food and Drug 
Administration’s findings of the innovators’ effectiveness and 
safety.

General dosing instructions
ATORVALIQ can be administered as a single dose at any 
time of the day, only on an empty stomach (1 hour before or 2 
hours after a meal).  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 formulation of the 
oral suspension in the pivotal relative bioavailability study 
(1024).

Reference ID: 5113162
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1.2 Post-Marketing Requirements and Commitments
None

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Findings of 3 Relative Bioavailability Studies
Study C1B1021 is a pilot relative bioavailability study of partial replicate design between 40 mg 
atorvastatin calcium oral suspension and 40 mg LIPIROR tablet in healthy men.  The atorvastatin 
Cmax was assessed via reference scaled bioequivalence approach, whereas the atorvastatin AUCt 
and AUCi were assessed via the 2-way average bioequivalence approach.  The 95% upper 
confidence interval (critical bound) for the atorvastatin Cmax is -0.0084 (< 0).  The 90% 
confidence interval of the ratio for atorvastatin AUC between atorvastatin suspension and 
LIPITOR tablet is 94.54% – 113.82% (within the 80% – 125%).  Thus, the 40 mg/10 mL 
atorvastatin calcium oral suspension is bioequivalent to the 40 mg LIPITOR tablet.  

Study C1B1023 is a pilot relative bioavailability study of full replicate design between 80 mg 
atorvastatin calcium oral suspension and 80 mg LIPIROR tablet in healthy men.  The atorvastatin 
Cmax was assessed via reference scaled bioequivalence approach, whereas the atorvastatin AUCt 
and AUCi were assessed via the 2-way average bioequivalence approach.  The 95% upper 
confidence interval (critical bound) for the atorvastatin Cmax is 0.0239 (not < 0).  The 90% 
confidence interval of the ratio for atorvastatin AUC between atorvastatin suspension and 
LIPITOR tablet is 95.44% – 113.97% (within the 80% – 125%).  Thus, the 80 mg/20 mL 
atorvastatin calcium oral suspension is not bioequivalent to the 80 mg LIPITOR tablet.  

Study C1B1024 is a pivotal relative bioavailability study of full replicate design between 80 mg 
atorvastatin calcium oral suspension and 80 mg LIPIROR tablet in healthy men.  The atorvastatin 
Cmax was assessed via reference scaled bioequivalence approach, whereas the atorvastatin AUCt 
and AUCi were assessed via the 2-way average bioequivalence approach.  The 95% upper 
confidence interval (critical bound) for the atorvastatin Cmax is -0.03395 (< 0).  The 90% 
confidence interval of the ratio for atorvastatin AUC between atorvastatin suspension and 
LIPITOR tablet is 107.71% – 121.12% (within the 80% – 125%).  Thus, the 80 mg/20 mL 
atorvastatin calcium oral suspension is bioequivalent to the 80 mg LIPITOR tablet.  

2.2 Dosing and Therapeutic Individualization

2.2.1 General dosing
The RLD, LIPITOR is indicated as an adjunct therapy to diet to:

 Reduce the risk of MI, stroke, revascularization procedures, and angina in adult 
patients without CHD, but with multiple risk factors

 Reduce the risk of MI and stroke in adult patients with type 2 diabetes without CHD, 
but with multiple risk factors

 Reduce the risk of non-fatal MI, fatal and non-fatal stroke, revascularization 
procedures, hospitalization for CHF, and angina in adult patients with CHD
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 Reduce elevated total-C, LDL-C, apo B, and TG levels and increase HDL-C in adult 
patients with primary hyperlipidemia (heterozygous familial and nonfamilial) and 
mixed dyslipidemia

 Reduce elevated TG in adult patients with hypertriglyceridemia and primary 
dysbetalipoproteinemia

 Reduce total-C and LDL-C in patients with homozygous familial 
hypercholesterolemia (HoFH)

 Reduce elevated total-C, LDL-C, and apo B levels in pediatric patients, 10 years to 17 
years of age, with heterozygous familial hypercholesterolemia (HeFH) after failing 
an adequate trial of diet therapy

ATORVALIQ has the same proposed dosing regimen for general dosing as the RLD.

2.2.2 Therapeutic individualization

ATORVALIQ has the same proposed dosing paradigm for general dosing as the RLD.

2.3 Outstanding Issues
None

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

 Section 7: The proposed labeling for Drug Interactions is acceptable.
 Section 8: The proposed labeling for Use in Specific Populations is acceptable.

Section 2.1 Hyperlipidemia and Mixed Dyslipidemia: 

ATORVALIQ can be administered as a single dose at any time of the day, only on an empty 
stomach (1 hour before or 2 hours after a meal).   with or without food.

Section 12.3 Pharmacokinetics: 

Replace the following statement under Section 12.3 Pharmacokinetics of ATORVALIQ’s 
proposed label because of the results of Study 0236.  See Question 3.3.4 below.

Although food decreases the rate and extent of drug absorption by approximately 25% and 9%, 
respectively, as assessed by Cmax and AUC, LDL-C reduction is similar whether ATORVALIQ 
is given with or without food.

with the following statement under Section 12.3 Pharmacokinetics of ATORVALIQ’s proposed 
label:

Administration of ATORVALIQ with high fat meal resulted in a 30% and 63% decrease in 
atorvastatin AUC and Cmax, respectively, compared with what was observed in the fasted state. 

Reference ID: 5113162
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The decrease in exposure can be clinically significant, and therefore ATORVALIQ should be 
taken only on an empty stomach (1 hour before or 2 hours after a meal). 

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

3.1 Overview of the Product and Regulatory Background
The Division of Diabetes, Lipid Disorders, and Obesity of the Office of Cardiology, Hematology, 
Endocrinology, and Nephrology issued a complete response letter for the atorvastatin calcium oral 
suspension on October 16, 2020 (DARRTS Reference ID: 4687276).  The following shows the 
Clinical Pharmacology related issues:
Since the application does not contain clinical efficacy and safety data for the proposed 
atorvastatin calcium oral suspension (proposed product), relative bioavailability results 
are the fundamental bridge to the efficacy and safety data of the listed drug product. 
Relative bioavailability between the proposed product and the listed drug did not meet 
the conventional 80 – 125% criteria based on results from Study 18-VIN-0235. The 90% 
confidence interval for the geometric mean ratios (GMRs) between the proposed 
product and the listed drug for all primary PK parameters (AUC0-t, AUC0-∞ and Cmax) 
were outside the conventional 80 – 125% limits for all moieties measured (atorvastatin, 
2-hydroxy atorvastatin and 4-hydroxy atorvastatin) under fasting conditions. The 
exposures of atorvastatin, 2-hydroxy atorvastatin, and 4-hydroxy atorvastatin were 

, respectively following administration of the proposed 
product as compared to those following administration of the listed drug. In addition, 
results from Study 18-VIN-0236 indicate that the proposed product had a greater 
magnitude of food effect (30% reduction in AUC and 63% reduction in Cmax) compared 
to the reported values of 9% reduction in AUC and 25% reduction in Cmax for the listed 
drug when administered with food. The deficiency cannot be addressed with labeling, 
because there is no condition of use that would ensure safety and effectiveness of the 
product. When the proposed product is administered under fed conditions, the 
magnitude of the decrease in atorvastatin and its metabolites exposure is much greater 
for the proposed product compared to the listed drug, which could lead to loss of 
efficacy. On the other hand, if the product is administered under fasting conditions, the 
large increase in atorvastatin and its metabolites exposure compared to the listed drug 
is a safety issue. Additionally, there is a wide fluctuation in atorvastatin and metabolite 
levels following administration of the proposed product compared to the listed drug 
under both fasting and fed conditions. Thus, the clinical pharmacology and other 
relevant findings of the listed drug cannot be relied upon for the proposed atorvastatin 
product and the data do not support its approval.

Reformulate the proposed product and conduct additional relative bioavailability studies 
to demonstrate the bioequivalence to the listed drug or conduct a clinical study to 
support the effective and safe use of the proposed atorvastatin oral suspension product.

For earlier Regulatory Background, see Clinical Pharmacology review by Dr. Sury Sista in 
DARRTS dated September 8, 2020, Reference ID: 4667680.
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3.2 General Pharmacology and Pharmacokinetic Characteristics
Atorvastatin calcium is a cholesterol lowering agent.

Mechanism of Action of Atorvastatin Calcium
Atorvastatin competitively inhibits HMG-CoA reductase, which is a rate-limiting enzyme in 
cholesterol biosynthesis in the liver.

Summary of General Clinical Pharmacology and Pharmacokinetics (according to the RLD, 
LIPITOR, label)
Pharmacodynamics Atorvastatin, and some of its metabolites, are pharmacologically active 

in humans. The liver is the primary site of action and the principal site 
of cholesterol synthesis and LDL clearance.

Effect of Intrinsic
Factors on
Pharmacokinetics

Except for body weight, population PK analysis did not identify any 
other covariate to have any clinically relevant impact on the PK of 
LIPITOR.

Renal or Hepatic
Impairment

Renal disease has no influence on the plasma concentrations or LDL-C 
reduction of atorvastatin; thus, dose adjustment in patients with renal 
dysfunction is not necessary.
In patients with chronic alcoholic liver disease, plasma concentrations 
of atorvastatin are markedly increased. Cmax and AUC are each 4-fold 
greater in patients with Childs-Pugh A disease severity. Cmax and AUC 
are approximately 16-fold and 11-fold increased, respectively, in 
patients with Childs-Pugh B disease severity.

Pediatric Apparent oral clearance of atorvastatin in pediatric subjects appeared 
similar to that of adults when scaled allometrically by body weight as 
the body weight was the only significant covariate in atorvastatin 
population PK model with data including pediatric Heterozygous 
Familial Hypercholesterolemia (HeFH) patients (ages 10 years to 17 
years of age, n=29) in an open-label, 8-week study.

Drug-Drug
Interaction

Atorvastatin is a substrate of the hepatic transporters, OATP1B1 and 
OATP1B3 transporter. Metabolites of atorvastatin are substrates of 
OATP1B1. Atorvastatin is also identified as a substrate of the efflux 
transporter BCRP, which may limit the intestinal absorption and biliary 
clearance of atorvastatin. 
(https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/020702s07
4lbl.pdf).

Absorption 
(Bioavailability)

The absolute bioavailability of atorvastatin (parent drug) is 
approximately 14%.  The low systemic availability is attributed to 
presystemic clearance in gastrointestinal mucosa and/or hepatic first-
pass metabolism.

Distribution The mean volume of distribution of atorvastatin is approximately 381 
liters.  Atorvastatin is ≥ 98% bound to plasma proteins.  A blood/plasma 
ratio of about 0.25 indicates poor drug penetration into red blood cells. 
Based on observations in rats, atorvastatin is likely to be secreted in 
human milk.
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Metabolism Atorvastatin is extensively metabolized to ortho- and para-hydroxylated 
derivatives and various beta-oxidation products.  In vitro inhibition of 
HMG-CoA reductase by ortho- and para-hydroxylated metabolites is 
equivalent to that of atorvastatin.

Excretion Atorvastatin and its metabolites are eliminated primarily in bile 
following hepatic and/or extra-hepatic metabolism; however, the drug 
does not appear to undergo enterohepatic recirculation. Mean plasma 
elimination half-life of atorvastatin in humans is about 14 hours, but the 
half-life of inhibitory activity for HMG-CoA reductase is 20 to 30 hours 
due to the contribution of active metabolites. Less than 2% of a dose of 
atorvastatin is recovered in urine following oral administration.

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 did not reformulate the atorvastatin calcium oral suspension.  To address the 
complete response letter, the applicant conducted 3 relative bioavailability studies.  Studies 
C1B01021 and C1B01023 are pilot studies, whereas Study C1B01024 serves as the pivotal 
bridging study to reference the efficacy and safety of the RLD, LIPITOR.  For the review of prior 
pivotal study (18-VIN-0235) that supported the original submission of NDA 213260, see Dr. Sury 
Sista’s Clinical Pharmacology reviewed dated DARRTS dated September 8, 2020, Reference ID: 
4667680. Of note, the sponsor used AUCt and AUCi to denote AUC(0-t) and AUC(0-inf), 
respectively.

Study C1B1021 is a pilot relative bioavailability study of partial replicate design between 40 mg 
atorvastatin calcium oral suspension and 40 mg LIPIROR tablet in 15 healthy men under fasting.  
Atorvastatin Cmax was assessed via reference scaled bioequivalence approach, whereas the 
atorvastatin AUCt and AUCi were assessed via the 2-way average bioequivalence approach.  The 
95% upper confidence interval (critical bound) for the atorvastatin Cmax is -0.0084 (< 0).  The 
90% confidence interval of the ratio for atorvastatin AUCt between atorvastatin suspension and 
LIPITOR tablet is 94.54% – 113.82% (within the 80% – 125%).  Thus, the 40 mg/10 mL 
atorvastatin calcium oral suspension is bioequivalent to the 40 mg LIPITOR tablet.  

Study C1B1023 is a pilot relative bioavailability study of full replicate design between 80 mg 
atorvastatin calcium oral suspension and 80 mg LIPIROR tablet in 16 healthy men under fasting.  
The atorvastatin Cmax was assessed via reference scaled bioequivalence approach, whereas the 
atorvastatin AUCt and AUCi were assessed via the 2-way average bioequivalence approach.  The 
95% upper confidence interval (critical bound) for the atorvastatin Cmax is 0.0239 (not < 0).  The 
90% confidence interval of the ratio for atorvastatin AUCt between atorvastatin suspension and 
LIPITOR tablet is 95.44% – 113.97% (within the 80% – 125%).  Thus, the 80 mg/20 mL 
atorvastatin calcium oral suspension is not bioequivalent to the 80 mg LIPITOR tablet.  

Study C1B01024 is a study of the to-be-marketed 80 mg/20 mL of ATORVALIQ (biobatch size 
is the same as the proposed commercial batch size) versus administration of 80 mg LIPITOR 
tablet (US approved and marketed product).  The design was an open label, randomized, 2-
treatment, 4-period, 2-sequence, fully replicated, crossover, single dose study.  A 7-day washout 
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separated the 2 oral administrations.  Fifty-two healthy men received treatments and 51 men 
completed the treatments of single dose of the test atorvastatin calcium oral suspension and 
single dose of the LIPITOR tablet under fasting.  Serial plasma samples were collected predose 
and 72 hours postdose to determine the atorvastatin, 2-hydroxyatorvastatin, and 4-
hydroxyatorvastatin via a validated hybrid (protein precipitation + solid phase) extraction with 
liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) assay.  This review 
focuses on the results of atorvastatin for the bioequivalence assessment.
 
Figure 1. Mean plasma atorvastatin concentration-time profiles upon dosing of the ATORVALIQ 80 mg/20 mL 
suspension (T) versus administration of individual 80 mg LIPITOR tablets (R) under fasting.  

Source: Figure-11.4.1.1 in Study C1B01024’s report Page 73 of 100

Table 1.  Within subject standard deviation of the reference (SWR) and Reference Intra-Subject CV (%) based on ln-
transformed data for atorvastatin for Study C1B1024

Pharmacokinetic parameter SWR Reference Intra-Subject CV (%)

Cmax (ng/mL) 0.366 37.833

AUCt (ng/mL)*(hr) 0.205 20.737

AUCi (ng/mL)*(hr) 0.203 20.461
Source: Table 11.4.7.4 in Study C1B01024’s report Page 85 of 100

Because the within subject standard deviation of the atorvastatin Cmax is > 0.294, the 
assessment of atorvastatin Cmax will be through the reference scaled bioequivalence approach.  
Because the within subject standard deviation of the atorvastatin AUCt and AUCi are < 0.294, 
the assessment of atorvastatin AUCt and AUCi will be through the 2-way average 
bioequivalence approach.  See Table 1.
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Table 2.  The 95% Upper confidence interval of test versus reference, ratio, acceptance range and outcome of BE 
result based on Ln-transformed data for atorvastatin for Study C1B1024

Pharmacokinetic 
parameter

95% Upper 
Confidence 

Interval

Ratio 
(Point 

estimates)

Acceptance 
Range for 

95% Upper
Confidence 

Interval

Acceptance 
Range for 

Ratio

Outcome of 
BE result

Cmax (ng/mL) -0.03395 1.1496 ≤ 0.0000 0.8000-1.2500 Equivalent
Source: Table 11.4.7.5 in Study C1B01024’s report Page 85 of 100

The 95% upper confidence interval (critical bound) for the atorvastatin Cmax is less than 0.  
Thus, the atorvastatin Cmax is deemed equivalent between atorvastatin calcium suspension and 
LIPITOR tablet.  See Table 2.

Table 3.  Test and reference geometric mean, ratio, 90% confidence intervals, acceptance criteria and outcome of be 
result based on ln-transformed data for atorvastatin for Study C1B1024 

Geometric meanPharmacokinetic 
parameter N Test N Reference

Ratio (%)

Cmax (ng/ mL) 99 77.916 97 68.725 113.37

AUCt (ng/mL)*(hr) 99 329.208 97 288.226 114.22

AUCi (ng/mL)*(hr) 99 333.501 97 293.140 113.77
Pharmacokinetic 

parameter
90% Confidence 

Intervals
Acceptance 

Criteria for BE
Outcome of 
BE result

Cmax (ng/ mL) (101.68%;126.42%) Not Applicable Not Applicable

AUCt (ng/mL)*(hr) (107.71%;121.12%) 80.00% - 125.00%

AUCi (ng/mL)*(hr) (107.35%;120.57%) 80.00% - 125.00%
Equivalent

Source: Table 11.4.7.6 in Study C1B01024’s report Page 86 of 100

The 90% confidence interval of the ratio for atorvastatin AUCt between atorvastatin suspension 
and LIPITOR tablet and the 90% confidence interval of the ratio for atorvastatin AUCi between 
atorvastatin suspension and LIPITOR tablet are within the 80% – 125%.  Thus, the atorvastatin 
AUCt of atorvastatin suspension is equivalent to that of and LIPITOR.  The atorvastatin AUCi of 
atorvastatin suspension is equivalent to that of and LIPITOR.  Overall (atorvastatin Cmax, 
AUCt, and AUCi), the 80 mg/20 mL atorvastatin calcium oral suspension is bioequivalent to the 
80 mg LIPITOR tablet.  

The applicant’s results of statistical analysis for Study C1B01024 is consistent with Dr. Yoo Jin 
Moon’s results of statistical analysis for Study C1B01024.  Dr. Yuzhuo Pan performed analysis 
with the Office of Generic Drugs’ DABERS analysis tool (for checking data consistency, 
duplication, and outliers), which did not show data integrity issue for Study C1B01024.

For reference, Tables 4 and 5 show the analyses of 2-hydroxyatorvastatin and 4-
hydroxyatorvastatin metabolites, respectively, for Study C1B01024.
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Drug-drug Interactions
The applicant did not conduct drug interaction study to support NDA 213260.  However, 
relevant information from the LIPITOR product label was incorporated into the ATORVALIQ 
product label as the following:   

4. APPENDICES

4.1 Summary of Bioanalytical Method Validation and Performance
Table 13. Bioanalytical method validation for atorvastatin.

Information Requested Data 

Bioanalytical Method Validation 
Report Location

Method Validation Report
Module 5/ Section 5.3.1.4/ Attachment 1 (i)/ Method Validation 
Report/ Page 01 to 430
Addendum-I
Module 5/ Section 5.3.1.4/ Attachment 1 (ii)/ Addendum-I to the 
Method Validation Report/ Page 01 to 100
Addendum-II
Module 5/ Section 5.3.1.4/ Attachment 1 (iii)/ Addendum-II to the 
Method Validation Report/ Page 01 to 17
Addendum-III
Module 5/ Section 5.3.1.4/ Attachment 1 (iv)/ Addendum-III to the 
Method Validation Report/ Page 01 to 17
Addendum-IV
Module 5/ Section 5.3.1.4/ Attachment 1 (v)/ Addendum-IV to the 
Method Validation Report/ Page 01 to 132
Addendum-V
Module 5/ Section 5.3.1.4/ Attachment 1 (vi)/ Addendum-V to the 
Method Validation Report/ Page 01 to 310
Addendum-VI
Module 5/ Section 5.3.1.4/ Attachment 1 (vii)/ Addendum-VI to the 
Method Validation Report/ Page 01 to 241

Analyte Atorvastatin

Reference ID: 5113162
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Information Requested Data 

Selectivity No significant interfering peak noted in blank plasma lots
$ = Data reported from the three batch validation performed during core validation.
* = Data reported from the four batch validation performed during partial validation (Addendum-V) due to   method 
modification.

5. REFERNCES 
Lennernäs H. Clinical pharmacokinetics of atorvastatin. Clin Pharmacokinet 2003;42:1141-60.
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Generic Name Atorvastatin Calcium Oral Suspension 

Dosage Form and 
Strength 

Oral Suspension (4 mg/mL) 

Route of 
Administration 

Oral 

Proposed Indication  is an HMG-CoA reductase inhibitor indicated as an adjunct 
therapy to diet to: 
• Reduce the risk of myocardial infarction (MI), stroke, revascularization 

procedures, and angina in adult patients without coronary heart disease 
(CHD), but with multiple risk factors 

• Reduce the risk of MI and stroke in adult patients with type 2 diabetes 
without CHD, but with multiple risk factors 
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revascularization procedures, hospitalization for congestive heart 
failure (CHF), and angina in adult patients with CHD 
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• Reduce elevated TG in adult patients with hypertriglyceridemia and 
primary dysbetalipoproteinemia 

• Reduce total-C and LDL-C in patients with homozygous familial 
hypercholesterolemia (HoFH) 

• Reduce elevated total-C, LDL-C, and apo B levels in pediatric patients, 10 
years to 17 years of age, with heterozygous familial 
hypercholesterolemia (HeFH) after failing an adequate trial of diet 
therapy 

Applicant CMP Development LLC 

Associated IND IND-137915 

OCP Review Team Suryanarayana Sista, PhD; Jayabharathi Vaidyanathan, PhD 
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1.1 Recommendations 
 
The Office of Clinical Pharmacology/Division of Cardiometabolic and Endocrine Pharmacology 
(OCP/DCEP) has reviewed the clinical pharmacology data submitted in support of NDA 213260, and 
found the results unacceptable to support approval and recommends a Complete Response.  
 
 
1.2 Post-Marketing Requirements and Commitments  
N/A.  
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• Reduce elevated total-C, LDL-C, and apo B levels in pediatric patients, 10 years to 17 years of 
age, with heterozygous familial hypercholesterolemia (HeFH) after failing an adequate trial of 
diet therapy 

 
 is proposing the same dosing paradigm for general dosing as the RLD. 

 
2.2.2 Therapeutic individualization 
 

 is proposing the same dosing paradigm for patient subgroups as the RLD. 
 
 
2.3 Outstanding Issues 
 
None. 
 
 
2.4 Summary of Labeling Recommendations 
 
As the clinical pharmacology recommendation is a Complete Response, labeling recommendations will 
not be provided at this time. 
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4. APPENDICES 
 
4.1 Summary of Bioanalytical Method Validation and Performance 
 
4.1.1 How are atorvastatin, 2-hydroxy atorvastatin and 4-hydroxy atorvastatin identified 

and what are the analytical methods used to measure them in plasma? 
 
Atorvastatin, 2-hydroxy atorvastatin and 4-hydroxy atorvastatin concentrations in plasma were 
determined using validated liquid chromatography with electrospray ionization and tandem mass 
spectrometry (LC-ESI-MS/MS). 

 
 

  A summary of validation parameters for 
the quantitation of atorvastatin, 2-hydroxy atorvastatin and 4-hydroxy atorvastatin in plasma are shown in 
Table 5, Table 6 and Table 7, respectively. 
 
OSIS Inspection: 

The Office of Study Integrity and Surveillance (OSIS) inspection was requested for the clinical and 
bioanalytical sites of the pivotal clinical pharmacology studies 18-VIN-0235 and 18-VIN-0236.  The 
Division of New Drug Study Integrity (DNDSI) within OSIS determined that an inspection was not 
warranted for the clinical and bioanalytical sites. The rationale for this decision was that the clinical and 
analytical inspections occurred in  which fell within the requested surveillance interval. The 
final classification for the inspections was No Action Indicated (NAI), and therefore, an inspection was 
not warranted at this time (See memo from Folaremi Adeyemo, Reference ID: 4577533, dated 19 Mar 
2020 in DARRTS). 
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Study 18-VIN-0236: Effect of Food on the pharmacokinetics of  in healthy male 
subjects 
 
Comparison of the PK of atorvastatin and its metabolites, 2-hydroxy atorvastatin and 4-hydroxy 
atorvastatin following a single 80 mg dose of  (20 mL of 4 mg/mL suspension) following 
fasting and fed conditions was carried out in a Phase 1, open label, balanced, randomized, single-dose, 
one-treatment, two-period, two-sequence, crossover oral bioavailability study in healthy, adult, male 
subjects.  A total of 14 healthy male Asian subjects, aged between 22 and 44 years (mean = 33.1 years), 
participated in this study.  The mean body weight of the population was 59.1 kg and the mean BMI was 
21.9 kg/m2.  
 
Serial blood samples were taken for the PK measurement of atorvastatin, 2-hydroxy atorvastatin and 4-
hydroxy atorvastatin. 
 
The mean atorvastatin, 2-hydroxy atorvastatin and 4-hydroxy atorvastatin exposure following 
administration of single 80 mg doses of  under fed and fasting conditions are presented in 
Figure 11, Figure 12 and Figure 13, respectively. 

 
Figure 11 Mean atorvastatin concentration (90% C.I) versus time (inset - for the first 8 

hours) by treatment following 80 mg doses of  under Fasting and 
Fed Conditions 

 
(Source: Reviewer generated graph) 
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Figure 12 Mean 2-hydroxy atorvastatin concentration (90% C.I) versus time (inset - for 
the first 8 hours) by treatment following 80 mg doses of  under 
Fasting and Fed Conditions 

 
(Source: Reviewer generated graph) 
 
 
Figure 13 Mean 4-hydroxy atorvastatin concentration (90% C.I) versus time (inset - for 

the first 8 hours) by treatment following 80 mg doses of  under 
Fasting and Fed Conditions 

(Source: Reviewer generated graph)  

Reference ID: 4667680

(b) (4)

(b) (4)





--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

SURYANARAYANA M SISTA
09/08/2020 02:08:21 PM

JAYABHARATHI VAIDYANATHAN
09/08/2020 02:17:01 PM

DOANH C TRAN
09/08/2020 03:22:26 PM

Signature Page 1 of 1

Reference ID: 4667680




