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1.  Introduction 

The present paediatric data is submitted by the MAH in accordance with article 46 of Regulation EC No 
1901/2006. 

The applicant has submitted a Critical Expert Overview is to provide information from a Phase 4 safety, 
efficacy and pharmacokinetic (PK) study [Study DAP-PEDS-07-03] involving paediatric patients with 
complicated skin and skin structure infections (cSSSI) caused by Gram-positive pathogens.  

Study DAP-PEDS-07-03, an evaluator-blinded, randomized, comparative study, was conducted in the 
US and in India. Originally, the study was designed to include paediatric patients aged 7 to 17 years. 
However, the protocol was amended multiple times and, subsequently, paediatric patients aged 1 to 17 
years were enrolled into the study. A total of 389 children received either daptomycin or standard of 
care (SOC) in a ratio of 2:1, respectively, with 256 children receiving daptomycin. 

Study DAP-PEDS-07-03 is also part of a Post Authorisation Commitment (FUM 007.5-P46) where 
European Medicines Agency (EMA) requested the MAH to discuss differences in the PKs in adult 
patients with and without infection by providing simulations for paediatric patients with infection 
accounting for the observed differences in infected and non-infected adults when submitting a final 
report for Study DAP-PEDS-07-03. 

About the product 

Daptomycin is a cyclic lipopeptide natural product that is active against Gram positive bacteria only. 
The mechanism of action involves binding to bacterial membranes of both growing and stationary 
phase cells causing depolarisation and leading to a rapid inhibition of protein, DNA, and RNA synthesis. 
This results in bacterial cell death with negligible cell lysis. 

Daptomycin pharmacokinetics are generally linear and time-independent at doses of 4 to 12 mg/kg 
administered as a single daily dose by 30-minute intravenous infusion for up to 14 days in healthy 
volunteers. Steady state concentrations are achieved by the third daily dose. Daptomycin is eliminated 
primarily by the kidney. 

Cubicin was first authorised via the centralised route in 2006. 

Approved indication(s) and posology 

Indication 

Cubicin is indicated for the treatment of the following infections in adults: 

- Complicated skin and soft-tissue infections (cSSTI).  

- Right-sided infective endocarditis (RIE) due to Staphylococcus aureus.  

- Staphylococcus aureus bacteraemia (SAB) when associated with RIE or with cSSTI. 

Posology 

Adults 

- cSSTI without concurrent Staphylococcus aureus bacteraemia: Cubicin 4 mg/kg is administered once 
every 24 hours for 7-14 days or until the infection is resolved  
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- cSSTI with concurrent Staphylococcus aureus bacteraemia: Cubicin 6 mg/kg is administered once 
every 24 hours. The duration of therapy may need to be longer than 14 days in accordance with the 
perceived risk of complications in the individual patient.  

- Known or suspected right-sided infective endocarditis due to Staphylococcus aureus: Cubicin 6 mg/kg 
is administered once every 24 hours. The duration of therapy should be in accordance with available 
official recommendations. .  

In patients with renal impairment, dose adjustment is needed. 

Paediatric population 

The safety and efficacy of Cubicin in children and adolescents aged below 18 years has not been 
established. Currently available data are described in section 5.2 of the SPC but no recommendation on 
posology are made. 

 

2.  Scientific discussion 

2.1.  Information on the development program 

In 2007, the clinical study report (CSR) for DAP-PEDS-05-01 was submitted. This Phase 1 single dose, 
open-label, non-comparative study was designed to assess PKs and safety of daptomycin (4 mg/kg) in 
up to 30 paediatric patients aged 2 to 17 years with proven or suspected Gram-positive infection. 
Subsequently section 5.2 of the SmPC was updated. The MAH committed to inform the CHMP on 
further plans to identify a dose regimen for children aged 2 to 12 years. 

In 2009, Novartis submitted Study DAP-PEDS-07-02, a single-dose PK study of daptomycin (8 mg/kg 
or 10 mg/kg) in 12 paediatric patients aged 2 to 6 years with proven or suspected Gram-positive 
infection. As an outcome of this submission, the CHMP requested Novartis to update section 5.2 of the 
European (EU) SmPC to include data from Study DAP-PEDS-07-02 and considered the FUM partially 
fulfilled. Novartis was therefore requested to assess the potential difference in PKs in paediatric 
patients accounting for the observed differences in infected and noninfected adults by providing 
simulations for paediatric patients with infection and to address the observation that differences in PKs 
were largest for the youngest age group (< 6 years) in Study DAP-PEDS-05-01 when submitting a final 
report for Study DAP-PEDS-07-03. 

In 2012, Novartis provided the CHMP with the study report for DAP-PEDS-09-01, an evaluation of the 
PK profile and safety of a single dose of daptomycin (4 mg/kg and 6 mg/kg) in 24 paediatric subjects 
aged 3 months to 24 months with proven or suspected Gram-positive infection. As an outcome of this 
submission, the CHMP considered that FUM007 was partially fulfilled and commented that the results 
from Study DAP-PEDS-07-03 are still awaited. At that time, no update of the SmPC was considered 
necessary. 

In 2013, the CHMP agreed to reclassify the post-authorisation commitments into appropriate legal 
framework (Art. 46 of the Regulation No 1901/2006) and further extended the due date for submitting 
the study report for Study DAP-PEDS-07-03. In December 2013, Novartis informed the CHMP about 
the status of paediatric trials and, particularly, about an enrollment-hold for Study DAP-PEDS-07-03 
for the youngest age cohort (3 months to < 1 year). In August 2014, Novartis informed the CHMP that 
Cubist reached an agreement with the US Food and Drug Administration (FDA) to exclude patients < 1 
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year from the study based on findings from a neonatal dog toxicity study. The formal waiver from the 
FDA was received on 11-Feb-2015. 

With this submission, Novartis provides the CHMP with the CSR for Study DAP-PEDS-07-03, as well as 
the population PK modeling and simulation report CUBI-PCS-106 (Pharsight Consulting Services Report 
CUBI-PCS-106) which confirmed that the dose regimens used in Study DAP-PEDS-07-03 were 
appropriate, supported by the observed exposure values, simulated target attainment and the 
observed high success rates. 

Rapporteur’s comments:  
 
The MAH recently submitted the toxicity study in dogs and based on the conclusions, the exclusion of 
subjects under 1 years of age is acceptable. 
 

2.2.  Clinical aspects 

a. Clinical Study 

Study DAP-PEDS-07-03 is a multi-center, evaluator-blinded, randomized, comparative Phase 4 study, 
to assess safety, efficacy, and PKs of daptomycin in paediatric patients (1 to 17 year olds, inclusive) 
with cSSSI caused by Gram-positive pathogens. IRB/ Ethics approval was obtained. 

Because higher clearance of daptomycin was observed in previous single-dose paediatric PK studies 
(DAP-PEDS-05-01, DAP-PEDS-07-02 and DAP-PEDS-09-01), age-adjusted daptomycin doses were 
given once daily up to 14 days in order to achieve exposures equivalent to those documented in 
successful adult cSSSI studies. 

Children were enrolled in a stepwise approach into well-defined age groups and given age-dependent 
doses as follows: 

- Age Group 1: 12 to 17 years treated with daptomycin dosed at 5 mg/kg or SOC; 

- Age Group 2: 7 to 11 years treated with daptomycin dosed at 7 mg/kg or SOC; 

- Age Group 3: 2 to 6 years treated with daptomycin dosed at 9 mg/kg or SOC; 

- Age Group 4: 1 to < 2 years treated with daptomycin dosed at 10 mg/kg or SOC. 

In children 1 to 6 years old, because of the potential for an elevated maximum plasma concentration 
(Cmax), the duration of the infusion was extended from 30 to 60 minutes. 

Samples for population PK analysis (goal of at least 12 subjects in age groups 1, 2 and 3 and in group 
4, sparse PK sampling was done for all subjects assigned to DAP who consented to participate in the 
study.) were collected at the following time points (relative to end-of-infusion [EOI]): 

- Age Group 1 (12–17 years old): Day 3: Pre-dose (T0), 0.25 hr (15 min), 1 hr, 4 hr, and 12 hr; 

- Age Group 2 (7–11 years old): Day 3: Pre-dose (T0), 0.25 hr (15 min), 1 hr, 6 hr, and 10 hr; 

- Age Group 3 (2–6 years old): Day 1, 2, or 3: Pre-dose (T0), 0.25 hr (15 min), 1 hr, 6, and 8 hr 

- Age Group 4 (1–<2 years old): Day 1, 2, or 3: 0 hr (EOI), 1, 2, 4, and 6 hr  

Appropriate inclusion/exclusion criteria were applied. 

Study Objectives 

 
 
Cubicin - Assessment report for paediatric studies submitted according to Article 46 of 
the Regulation (EC) No 1901/2006 

 

EMA/325521/2015  Page 4/12 
 
 



The primary objective of this study was to assess the safety of age-dependent doses of intravenous 
(IV) DAP administered for up to 14 days in comparison with standard of care (SOC) therapy in 
pediatric subjects aged 1 to 17 years with cSSSI caused by Gram-positive pathogens. 

The secondary objectives of this study were: 

- To assess the efficacy of age-dependent doses of IV DAP administration for up to 14 days in 
comparison with SOC therapy in pediatric subjects aged 1 to 17 years with cSSSI caused by 
Gram-positive pathogens. 

- To evaluate the population PK of age-dependent doses of IV DAP administered for up to 14 
days in pediatric subjects aged 1 to 17 years with cSSSI caused by Gram-positive pathogens. 

Study population 

A total of 396 children were randomized and stratified by age group, to receive either daptomycin or 
SOC in a ratio of 2:1, respectively, with 256 children receiving daptomycin. 

            

 

 

 

 

Baseline/ Demographic characteristics 

Baseline and demographic characteristics between the two groups were similar, including age, sex and 
types of infection.  

Treatment received 

Most subjects in both treatment groups received ≤ 7 days of IV therapy and most switched to oral 
therapy. A higher proportion of DAP-treated subjects received IV study drug for less than 3 days 
(47%) compared to SOC-treated subjects (35%). Standard of care IV medication was primarily 
clindamycin (50%) and vancomycin (42%); the most common oral anti-infective administered after IV 
therapy was clindamycin which was administered to 39% and 35% of subjects who converted to oral 
therapy in the DAP and SOC groups, respectively. 
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Efficacy data 

Clinical success rates at TOC for the ITT population based on Sponsor-defined clinical outcomes were 
high and similar in both treatment arms (88.3% in the DAP arm and 86.4% inthe SOC arm) as were 
microbiological success rates at TOC in the MITT population (90.5% and 88.6%, respectively). 
Although clinical success rates based on the sponsor-defined clinical outcomes at TOC in the ITT 
population were similar for subjects in the DAP and SOC arms, subjects in the DAP arm were converted 
from IV therapy to oral therapy earlier than those subjects in the SOC arm. High microbiological 
success rates at TOC were also noted for the most common Baseline infecting pathogens: MRSA 
(84.5% and 89.1% in the DAP and SOC arms, respectively), MSSA (95.3% and 91.8%, respectively), 
and S. pyogenes (100% and 70.0%, respectively). 

Overall, similar results were obtained in the two groups: 

 

 

 

The above results were supported by the blinded evaluator’s assessment: 
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Microbiological results 

Overall, 206 (98.1%) of daptomycin-treated and 105 (100%) of subjects who received SOC in the 
Modified-Intent-to-Treat (MITT) population had MRSA, MSSA, or Streptococcus pyogenes. Results were 
similar except for S.pyogenes, where DAP showed better outcomes. 

 

 

PK results 

An objective of this study was to evaluate the PK of DAP following the administration of single or 
multiple doses of DAP in subjects between the ages of 1-17 years. Since the dose and duration of 
infusion varied significantly in subjects of different age-groups, the effect of age on the Cmax was 
difficult to evaluate. In addition, not all subjects provided a plasma sample immediately at the end of 
infusion.  

Based on the limited data available, the Cmax values were in the range seen previously in subjects 
dosed with 8 or 10 mg/kg dose. The mean apparent terminal t1/2 ranged between 3.8 and 5.3 hours 
in this study which is consistent with that seen previously. The corresponding clearance in subjects in 
the lower age group was also higher, which is consistent with previous observations. While the PK 
parameters of DAP in the older subjects (Age Group 1; 12-17 years) are similar to those seen in 
adults, these results show that the younger subjects appear to clear the drug faster, therefore 
requiring a higher dose to achieve plasma concentrations similar to older subjects and adults. However 
robust interpretation is difficult due to the small sample size. 
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Safety data 

Safety assessments consisted of all AEs, serious adverse events (SAEs), with their severity and 
relationship to study drug, and regular assessments of physical condition, vital signs, weight, and 
laboratory parameters. Safety analysis included all patients given at least 1 dose of the study drug. 

The majority of reported AEs were mild to moderate in severity. Events deemed related to study drug 
were reported in 35 (14%) DAP-treated subjects and 22 (17%) SOC-treated subjects. Serious adverse 
events were reported in 6 (2%) DAP-treated subjects and 3 (2%) SOC-treated subjects. Overall, 3% 
and 5% of subjects in the DAP and SOC treatment arms discontinued treatment due to TEAEs. All 
TEAEs resulting in discontinuation were mild or moderate in severity. 

Gastrointestinal disorders (12% of DAP-treated subjects and 11% of SOC-treated subjects), most 
frequently diarrhea (7% and 5%, respectively) and investigations (7% of DAP-treated subjects and 8% 
of SOC-treated subjects), most frequently increased blood creatine phosphokinase (6% and 5%, 
respectively), were the most common types of AEs, by system organ class, reported during the study 
with no notable differences across age groups. 

Based on the known safety profile of DAP in adults, the use of SMQ of rhabdomyolysis and myopathy 
was examined as a surrogate of muscle toxicity. Such events were reported with similar incidence in 
DAP-treated and SOC-treated subjects (6% in each arm). Further, the incidence of clinically significant 
post-Baseline elevations in CPK (>500 U/L and 3 × Baseline level) was similar in the 2 treatment arms 
(2% in each). 

No safety signals were apparent from the safety examination. 

b. POPPK Study 

Additionally, a study (CUBI-PCS-106) entitled “Population PK Modeling and Simulations to Support 
Optimal Dosing of Daptomycin in Pediatric Patients” was carried out. Population PK analysis was 
performed using nonlinear mixed effect models (NLME) and Monte-Carlo simulations. Results from four 
paediatric studies were utilised (DAP-PEDS-05-01, DAP-PEDS-09-01, DAP-PEDS-07-02 and DAP-PEDS-
07-03) to update the previously constructed PK model (2-compartment full PK model) that included 
allometric scaling and maturation functions on apparent clearance and volume of distribution of 
daptomycin. The effects of continuous (weight, age, creatinine clearance (CRCL)) and categorical (age 
group, cSSSI, infection type, race) covariates on inter-individual variability in the PK parameters were 
evaluated. 
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Model evaluation was based on standard model diagnostics and goodness-of-fit criteria (e.g. log-
likelihood difference) and by looking at pertinent graphical representations of goodness-of-fit (e.g. 
fitted and observed concentrations versus time, weighted residuals vs. time). This approach allowed a 
robust evaluation of the population PK parameters of daptomycin. 

Model validation/qualification of population PK models for daptomycin was based on the following 
diagnostic plots: 

- Observed data versus population predicted data (DV vs. PRED) and individual predicted data 
(DV vs. IPRED) with a line of unity and a trend line, 

- Observed Data versus Time after the last dose (DV vs time and DV vs TAD) with LOESS lines of 
DV and PRED, 

- Conditional weighted residuals versus predicted data (CWRES vs. PRED) with zero line and a 
LOESS line,  

- Conditional weighted residuals versus time after the 1st dose and last dose (CWRES vs. time 
and CWRES vs TAD) with zero line and a trend line. 

- Quantiles-quantiles plot of CWRES (QQ plot). 

A total of 101 paediatric subjects with at least one measurable concentration of daptomycin were 
included in the population PK analysis. Mean age, weight and BMI values in the overall population were 
4.93 years old, 23.8 kg and 18.0 kg/m2, respectively. Mean serum creatinine levels were lower in the 
younger paediatric subjects in Study DAP-PEDS-09-01 with a mean value of 0.262 mg/dL, as 
compared to 0.588 mg/dL in Study DAP-PEDS-05-01. 
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Population PK parameters of daptomycin derived with the final model: 

 

 

The model was validated (Corrected-Prediction VPC): 
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The results indicated that the body weight based allometric scaling including the maturation function 
can well describe daptomycin PKs in paediatric patients under different age groups. Age based PK 
difference observed in studies DAP-PEDS-05-01, DAP-PEDS-07-02, DAP-PEDS-09-01 and DAP-PEDS-
07-03 can be well explained in the model using body weight adjustment and maturation function of 
age. Predicted clearance and volume of distribution were consistent with the observed data in 4 
studies. There was no significant difference in PKs within the same age group across studies, different 
cSSSI types (Study DAP-PEDS-07-03), or between cSSSI and other infections represented by other 3 
studies. There were no additional covariates identified to be significant. 

The simulated daptomycin concentrations at various time points post infusion were co-plotted with the 
observed data. The median lines of observed daptomycin concentrations were generally within the 
95% prediction interval of the predicted median over 24 hr after infusion of daptomycin across all age 
groups suggesting that the final model has a reasonably good predictive performance of a clinical trial 
conducted in paediatric patients from age 1 to 17 years old. 

Simulation results 

Using the final population PK model, area under the plasma concentration-time curve at steady state 
(AUCss) derived for subjects in Study DAP-PEDS-07-03 was simulated. The simulated individual AUCss 
values were ranged from 291 to 980 μg x hr/mL, with the age-grouped medians from 429 to 543 μg x 
hr/mL and the age-grouped means ranged from 434 to 543 μg x hr/mL, respectively, which was 
generally consistent with the observed data. Overall, there were > 84.6% of the individual AUCss 
values that fell into the target window (347 to 641 μg x hr/mL) that was confirmed efficacious in adult 
patients. 

The simulations furthermore suggested that a loading dose would help to rapidly achieve the target 
attainment on Day 1. However, the clinical data without a loading dose demonstrated a clinical success 
rate of >97% in pediatric patients with cSSSI. In addition, a loading dose increases the probability of 
achieving exposure above the NOAEL in neonates/infants, and thus potentially increases the risk of 
these patients. Thus, a loading dose is not considered to be appropriate nor necessary in pediatric 
patients with cSSSI based on the totality of the preclinical and clinical data. 

Therefore the applicant concluded that the dose regimens used in Study DAP-PEDS-07-03 (5 mg/kg, 7 
mg/kg infused for 30 min and 9 mg/kg and 10 mg/kg infused for 60 min for age groups of 12 to 17, 7 
to 11, 2 to 6 and 1 to < 2 years old, respectively) were appropriate, supported by the observed 
exposure values, simulated target attainment and the observed high clinical success rates.  

2.2.1.  Discussion on clinical aspects 

The applicant has submitted a phase 4 clinical study in paediatric patients to determine the appropriate 
doses of daptomycin in different age groups. The safety and efficacy results from this study, along with 
results from previous study show that the doses used were appropriate for the age bands, with no new 
safety issues arising. The proposed doses are further supported by POPPK analysis.  

Both safety and efficacy results are consistent with those from adult patients obtained in this and 
previous clinical trials and with data from the literature. 

On the basis of the paediatric results of study DAP-PEDS-07-03, there is no change in the benefit-risk 
profile of Cubicin for the existing indications. The clinical safety and efficacy findings have led the MAH 
to propose changes to the Basic Prescribing information.  

Appendix 1 to 
DAP-PEDS-07-03--Cri
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3.  Rapporteur’s overall conclusion and recommendation 

Overall conclusion 

The benefit/risk balance remains positive in the approved indications at present.  

The data provided in this submission demonstrate the safety and efficacy of daptomycin in the 
paediatric population. Appropriate doses for the various age bands are also acceptable. 

The PAM is considered to have been fulfilled. 

Changes to the SPC in line with amendments to the Basic Prescribing Information will be acceptable. 
This will also result in changes to the PIL. Therefore it is considered that a type 2 variation is submitted 
to implement these changes, which will necessitate further assessment of the proposed wordings, 
primarily for the PIL. 
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