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Disclaimer

Except as specifically identified, all data and information discussed below and necessary 
for approval of NDA 213260 are owned by CMP development LLC or are data for which 
CMP development LLC has obtained a written right of reference. Any information or data 
necessary for approval of NDA 213260 that CMP development LLC does not own or have 
a written right to reference constitutes one of the following: (1) published literature, or (2) 
a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the drug’s 
approved labeling.  Any data or information described or referenced below from reviews 
or publicly available summaries of a previously approved application is for descriptive 
purposes only and is not relied upon for approval of NDA 213260.
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1 Executive Summary

1.1 Introduction
The Applicant, CMP Development LLC, seeks approval of atorvastatin calcium oral 
suspension, 4 mg/mL (proposed tradename ®) for the treatment of adults with 
primary, mixed hyperlipidemia, homozygous familial hypercholesterolemia, and for 
heterozygous familial hypercholesterolemia in adults and pediatric patients (10-17 years).

Atorvastatin is a selective, competitive inhibitor of HMG-CoA reductase, the rate-limiting 
enzyme in the de novo cholesterol biosynthesis pathway that converts 3-hydroxy-3-
methylglutaryl-coenzyme A to mevalonate, a precursor of sterols. Inhibition of cholesterol 
biosynthesis leads to upregulation of LDL-R expression in the liver and decreased plasma 
LDL-cholesterol. 

This is a 505(b)(2) application relying on the FDA’s previous findings of safety and 
effectiveness of the listed drug Lipitor® (NDA 020702, atorvastatin calcium tablets), which 
was initially approved in 1996. The Applicant obtained a written ‘right of reference’ to Drug 
Master File  for the atorvastatin drug substance.

1.2 Brief Discussion of Nonclinical Findings
Physiochemical characterization and clinical oral bioequivalence studies in healthy adult 
human subjects with atorvastatin calcium oral suspension (4 mg/mL at dose of 80 mg) 
compared to Lipitor® (80 mg tablets) provide the critical scientific data to support reliance 
on the safety of approved Lipitor® tablets. From a pharmacology/toxicology perspective, 
the Applicant’s reliance on the nonclinical safety information described in the current label 
for Lipitor®, is reasonable pending acceptable CMC information, and in the absence of 
any new safety concerns (e.g., due to unqualified impurities and degradants, or concerns 
regarding the formulation).

In forced degradation studies with atorvastatin oral suspension,  
 degradation product was formed, which was present at % in the drug 

product. This level exceeds the qualification threshold of 0.5% described in ICH Q3B(R2). 
To address the safety of  and to support the proposed drug product 
specification of NMT %, the Applicant conducted a 90-day oral repeat-dose toxicity study 
in rats to compare th  toxicity of atorvastatin containing  impurity compared 
to atorvastatin administered with minimal levels of the impurity. Atorvastatin spiked with 

 impurity and atorvastatin alone caused similar effects in rats when 
administered at doses up to 10 mg/kg/day, which represent exposures equivalent to the 
maximum human dose of 80 mg/day, based on body surface area comparison. Based on 
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1.3 Recommendations

1.3.1 Approvability
This NDA is approvable from a pharmacology/toxicology perspective. We note that the 
clinical pharmacology and CMC reviewers recommended a complete response because 
the Applicant failed to establish clinical bioequivalence between atorvastatin oral 
suspension and Lipitor® and for deficiencies related to process and facilities, respectively. 
However, no additional nonclinical studies are recommended, because the risks 
associated with atorvastatin under or overdosing are established, and the CMC 
deficiencies do not have any nonclinical component. If the Applicant chooses to 
reformulate their product to address clinical bioequivalence issues, additional nonclinical 
studies might be necessary to establish the safety of novel excipients or as part of the 
process of evaluating the altered absorption/pharmacokinetic properties of a reformulated 
product. Nonclinical studies might also be warranted to qualify any changes in the 
impurity/degradant profile associated with reformulation, consistent with ICH thresholds.

 
1.3.2 Additional NonClinical Recommendations
None

1.3.3 Labeling

No labelling changes compared to the approved atorvastatin labeling (Lipitor® NDA 
020702) are recommended.

2 Drug Information

2.1 Drug
CAS Registry Number 
344423-98-9

Generic Name
Atorvastatin oral suspension

Code Name
N/A

Chemical Name
1H-pyrrole-1-heptanoic acid, 2-(4-fluorophenyl)-β, δ-dihydroxy-5-(1-methylethyl)-3-
phenyl-4-[(phenyl-amino) carbonyl], calcium salt (2:1), trihydrate [R-(R*, R*)]
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Parabens
Parabens are family of alkyl esters of para-hydroxybenzoic acid that differ at the para 
position of the benzene ring by various chemical substitutions5. Within this family, 
methylparaben, ethylparaben, propylparaben and butylparaben are the most commonly 
used members, independently and in combination with each other. Parabens possess 
antimicrobial activity over a wide range of pH hence they are widely used as antimicrobial 
preservatives in foods, cosmetics, oral, and topical pharmaceutical formulations. 

Parabens are rapidly absorbed through the skin and gastrointestinal tract, metabolized 
by esterases to P-hydroxybenzoic acid and excreted in urine, with a biological half-life of 
less than 24 hours. There is no solid evidence of accumulation within the body tissues or 
organs. 

5Cashman AL and Warshaw EM Parabens: A review of Epidemiology, Structure, Allergenicity, and 
hormonal properties. Dermatitis, 2005;16(2): 57-66.
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Figure 2. Structures of commonly used parabens and their metabolites

[Reference: Boberg J et al]6

In general, parabens show very limited effects in chronic oral studies, are negative in 
genotoxicity testing and are non-carcinogenic. Parabens have not been shown to produce 
fetal anomalies in animal studies even at levels that produce maternal toxicity6. The major 
nonclinical safety concerns identified with respect to parabens include disruption of 
endocrine function and male reproductive toxicity in juvenile animals.  

6Boberg J et al., Possible endocrine disrupting effects of parabens and their metabolites. Reproductive 
Toxicol, 2010; 30(2):301-12.
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Parabens are potential endocrine disruptors due to their ability to mimic estrogen7. In cell-
based studies, all parabens are shown to bind rodent and human estrogen receptors 
(ER and ER albeit very weakly, with potencies between 104 and 107-fold lower than 
17-estradiol8. Estrogenic activity increases with increasing length of the alkyl chain with 
the order of potency (butyl>propyl>ethyl>methyl paraben) and their main metabolite p-
hydroxybenzoic acid (PHBA) is inactive. 

Most parabens were without any estrogenic effect in the in vivo uterotrophic assays in 
immature and ovariectomized animals, except butylparaben (which is not found in the to-
be-marketed product) produced a small increase in uterus weights when given orally at 
dose levels from 800 to 1200 mg/kg/day6,8. In addition to the weak estrogenic activity, 
some studies reported potential adverse effects on male reproduction system including, 
low testosterone levels, and reduced sperm count and sperm production in juvenile male 
rats with oral dietary doses of propylparaben at ≥ 10 mg/kg/day and butylparaben at ≥ 15 
mg/kg/day9,10. Neither methylparaben nor ethylparaben showed any effect on male 
reproductive organs when given at dietary doses of up to 1000 mg/kg/week for 8 weeks11.  
The exact mechanism and human relevance of these reproductive effects are unknown. 

Safety assessment of parabens
The FDA granted GRAS status to methylparaben and propylparaben as a preservative 
for its intended use as an addition to foods with a limit of 0.1% (21 CFR 184.1490). The 
Joint FAO/WHO Expert Committee on Food Additives (JECFA) evaluated the safety of 
parabens in 1972, issued a recommendation on the group acceptable daily intake (ADI) 
of the sum of methyl, ethyl and propylparabens and their sodium salts up to 10 mg/kg/day 
(600 mg for 60 kg individual)1. Later, propylparaben was withdrawn from the group ADI 
in view of the concerning estrogenic activity and adverse male reproductive effects in 
juvenile rats at doses within the range of the group ADI2.  

7Darbre PD et al., Paraben esters: review of recent studies of endocrine toxicity, absorption, 
esterase and human exposure, and discussion of potential human health risks. J Appl Toxicol, 
2008;28(5): 561-78. 
8Routledge EJ et al., Some alkyl hydroxy benzoate preservatives (paraben) are estrogenic. 
Toxicol Appl Pharmacol, 1998; 153(1):12-9.
9Oishi S., Effects of propyl paraben on the male reproductive system. Food Chem Toxicol, 
2002;40(12):1807-13.
10Oishi, S., Effects of butyl paraben on the male reproductive system in mice. Arch Toxicol, 2002; 
76(7):423-9.
11Oishi S., Lack of spermatotoxic effects of methyl and ethyl esters of p-hydroxybenzoic acid in 
rats. Food Chem Toxicol, 2004;42(11):1845-9.
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Methylparaben
The total daily intake of methylparaben in atorvastatin oral suspension would be  mg 
when this product is used at the MRHD and this amount exceeds the maximum daily 
intake listed in IIG (Table 3). However, the proposed level of methylparaben is below the 
established group ADI 600 mg/day (0-10 mg/kg/day for 60 kg individual) and it only 
represent % of the ADI. Likewise, the sum of methyl-and ethylparaben  mg) did not 
exceed th  group ADI. Therefore, the level of methylparaben  mg) in atorvastatin oral 
suspension is considered acceptable.

Ethylparaben
The total daily intake of ethylparaben would be mg when atorvastatin oral suspension 
is consumed at the MRHD and this level exceeds the value listed in the IIG (Table 3). 
Nevertheless, the proposed level of ethylparaben alone or summed up with 
methylparaben ( mg) in the atorvastatin oral suspension is much below the group ADI 
of 600 mg/day. Therefore, the amount of ethylparaben is considered acceptable. 

Propylparaben
The total daily intake of propylparaben is mg from the product. In 2007, JECFA excluded 
propylparaben from the group ADI of 600 mg/day due to adverse effects on male 
reproductive parameters in juvenile rats2. In receptor binding assays, propylparaben 
produced weak (30,000-fold less than endogenous ligand estradiol) transactivation of the 
estrogen receptors and it was inactive in uterotrophic assays in immature or 
ovariectomized female rats. Administration of propylparaben in the diet to 3 weeks old 
juvenile male rats (postnatal day (PND) 19-21) at doses of  0.01, 0.1 and 1% (equivalent 
to 0.1, 1, 10 mg/kg/day) for 4 weeks caused reduction in epididymal sperm reserve, daily 
sperm production in the testis at all doses and dose-related low serum concentration of 
testerone at ≥ 1 mg/kg/day9. No NOAEL was established in this study and the doses 
which were associated with adverse male reproductive effects are within the JECFA 
group ADI (0-10 mg/kg/day). However, extensive and GLP studies conducted 
subsequently with propylparaben did not reproduce the adverse reproductive toxicity 
noted in juvenile male rats12,13. 

In 2015, the European Medicines Agency (EMA) released a reflection paper and assigned 
permitted daily exposure (PDE) value of 2 mg/kg/day (120 mg for ~120 mg assuming a 
patient weighing 60 kg) for the use of propylparaben in adult and pediatric patients3. The 

12Gazin V, et al., Oral propylparaben administration to juvenile male Wistar rats did not induce 
toxicity in reproductive organs. 2013; 136(2): 392-401. 
13Sivaraman L et al., Safety assessment of propylparaben in juvenile rats. Regul Toxicol 
Pharmacol, 2018; 92:370-381.
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9 Reproductive and Developmental Toxicology

The reproductive toxicology of atorvastatin was characterized previously (NDA 020702) 
and is summarized in the Section 8 of Lipitor® label as follows:

Studies in rats performed at doses up to 175 mg/kg (15 times the human exposure) 
produced no changes in fertility. There was aplasia and aspermia in the epididymis of 2 
of 10 rats treated with 100 mg/kg/day of atorvastatin for 3 months (16 times the human 
AUC at the 80 mg dose); testis weights were significantly lower at 30 and 100 mg/kg and 
epididymal weight was lower at 100 mg/kg. Male rats given 100 mg/kg/day for 11 weeks 
prior to mating had decreased sperm motility, spermatid head concentration, and 
increased abnormal sperm. Atorvastatin caused no adverse effects on semen 
parameters, or reproductive organ histopathology in dogs given doses of 10, 40, or 120 
mg/kg for two years.

Atorvastatin crosses the rat placenta and reaches a level in fetal liver equivalent to that 
of maternal plasma. Atorvastatin was not teratogenic in rats at doses up to 300 mg/kg/day 
or in rabbits at doses up to 100 mg/kg/day. These doses resulted in multiples of about 30 
times (rat) or 20 times (rabbit) the human exposure based on surface area (mg/m2). In a 
study in rats given 20, 100, or 225 mg/kg/day, from gestation day 7 through to lactation 
day 21 (weaning), there was decreased pup survival at birth, neonate, weaning, and 
maturity in pups of mothers dosed with 225 mg/kg/day. Body weight was decreased on 
days 4 and 21 in pups of mothers dosed at 100 mg/kg/day; pup body weight was 
decreased at birth and at days 4, 21, and 91 at 225 mg/kg/day. Pup development was 
delayed (rotorod performance at 100 mg/kg/day and acoustic startle at 225 mg/kg/day; 
pinnae detachment and eye-opening at 225 mg/kg/day). These doses correspond to 6 
times (100 mg/kg) and 22 times (225 mg/kg) the human AUC at 80 mg/day.

Atorvastatin is present the in rat milk. 
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