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1. EXECUTIVE SUMMARY
Janssen Research and Development, LLC submit a supplement to NDA207953 in response to a Written 
Request for pediatric studies of trabectedin for pediatric exclusivity determination (Pediatric Written 
Request issued on November 7, 2017; Reference ID:4175838).

Trabectedin is an alkylating drug approved for the treatment of patients with unresectable or metastatic 
liposarcoma or leiomyosarcoma who received a prior anthracycline-containing regimen. Based on few 
instances of disease response and disease control observed in trabectedin-treated pediatric subjects with 
sarcoma across the studies included in the current supplement, an indication for this population is not 
being requested. The supplement includes proposed language to update Section 8.4 Pediatric Use of the 
US prescribing information to describe the findings from the pediatric studies included in the Pediatric 
Written Request (PWR).

Pharmacokinetics were characterized in 4 open-label studies (age range: 2 years to 18 years, N=35). Non-
compartmental pharmacokinetic (PK) analyses were performed in 30 pediatric patients. Due to the limited 
sample size and age population, the population pharmacokinetic model was not reviewed. Plasma 
clearance in pediatric subjects was relatively consistent when corrected for BSA in the dose level range of 
1.1 to 1.5 mg/m2 used in the pediatric studies. Clearance in pediatric patients tended to increase with 
increasing BSA or age, but remained constant when corrected for BSA. Exposure parameters, dose-
normalized to the 1.5 mg/m2 adult clinical dose, were generally similar between the adult and pediatric 
populations. The results showed that the PK parameters in pediatric patients (aged 3 to 17 years), 
normalized to 1.5 mg/m2 dose, were within the range of values previously observed in adults given the 
same dose per body surface area. 

1.1 Recommendations
This efficacy supplement fulfills the clinical pharmacology components of the WR as summarized 
in the table below. For labeling recommendations regarding use of trabectedin in pediatric patients, 
please refer to Section 2.4. 

Pediatric Written 
Request (WR) 

Component

Sufficiently 
Supported?

Relevant Language in WR

Pharmacokinetic 
Endpoints Yes No 

Refer to 3.2

Pharmacokinetic data must be appropriately analyzed to obtain 
relevant pharmacokinetic parameters (for example AUC, Cmax, 
Clearance, and volume of distribution, etc). The effect of age and 
body size on the pharmacokinetics of trabectedin in pediatric 
patients must be evaluated. If appropriate, combine data from the 
Phase 1 and Phase 2 studies to develop pharmacokinetic and 
pharmacodynamic (PK-PD) models to explore exposure-response
relationships for measures of safety and effectiveness.

1.2 Post-Marketing Requirements and Commitments
There is no clinical pharmacology requested postmarking requirements (PMRs) or postmarketing 
commitments (PMCs).

Signatures:
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PERTINENT REGULATORY HISTORY
 On December, 4 2000, a formal PWR for trabectedin (known as ecteinascidin) was issued under 

IND050286. The request was issued to the manufacturer, PharmaMar, requesting that information 
from Phase 1 and 2 studies be submitted in support of an indication for trabectedin in children for 
the treatment of refractory or relapsed pediatric malignancies, with at least 1 study specifically in 
pediatric patients with refractory brain tumors.

 On October 4, 2010, a revised PWR was issued, as the previous PWR dated May 19, 2004 had 
expired. The PWR was issued to applicant requesting information from Phase 1 and 2 studies in 
support of an indication to use trabectedin in children for the treatment of soft tissue sarcoma 
(STS).

 On November 7, 2017, a new original Written Request was issued with a due date of March 31, 
2018 replacing the March 15, 2012 Written Request. The original Written Request (March 15, 
2012) had expired because the July 31, 2017 Amended Written Request was not issued prior to 
the date of expiration (March 31, 2017).

3.2 Clinical Pharmacology Questions

3.2.1 What are the design features of the clinical pharmacology and clinical studies used to 
support dosing or claims?

Table 1 lists the clinical studies included in the application. PK data were obtained in pediatric subjects 
ranging in age from 2 to 18 years in 2 Phase 1 (ET-A-008-00, ET743-SAR-2004) and 2 Phase 2 studies 
(ET-B-019-099, ET743-SAR-2005). 

Table 1: Clinical Studies Conducted in Pediatric Subjects with Sarcoma

Source: 2.7.3 Summary of Clinical Efficacy, Table 1, Page 10.
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 Study ET-A-008-00 is a Phase 1, nonrandomized, open-label, dose-escalation study that 
evaluated the maximum tolerated dose (MTD), PK, antitumor activity, and safety of trabectedin 
in pediatric subjects with refractory solid tumors. Twelve pediatric patients (aged 2 to 17 years) 
were administered trabectedin via a 3 hours intravenous infusion dosed at 1.1 and 1.3 mg/m2 
Q3W. The maximum tolerated dose (MTD) was defined as 1.1 mg/m2 in this study. The PK 
sampling time includes pre-dose, and 2, 2.4, 3.5, 4, 27, 51, and 75 hours after the start of infusion. 
Overall, PK sampling was collected in 12 pediatric patients. The PK descriptive summary of the 
nnNon-compartmental PK analyses excluded data from 4 patients due to unreliable PK data 
(suspected infusion blockage or problems). The PK descriptive summary of PK parameters 
(AUC0-inf, CL, t1/2, and Vss) obtained from non-compartmental PK analyses excluded data from an 
additional 4 patients due to the r2 adj < 0.80 of terminal phase or AUCextrap > 20%.   

 Study ET743-SAR-2004 is a Phase 1, nonrandomized, open-label, limited-escalation study that 
evaluated the MTD, PK, antitumor activity, and safety of trabectedin in children and adolescents 
with relapsed or refractory solid tumors. 5 pediatric patients (aged 13 to 16 years) were 
administered trabectedin via a 24 hour intravenous infusion dosed at 1.1, 1.5 and 1.7 mg/m2 
Q3W. The MTD was defined as 1.5 mg/m2 in this study. The PK sampling time includes pre-
dose, and 4, 8, 23.9, 24.5, 25, 27, 30, 47.75, 48, 95.75, 96, 119.75, 120, 167.75, 168 hours after 
the start of infusion for the 1.1 and 1.5 mg/m2 dose group and pre-dose, and 4, 12, 23.9, 34.5, 25, 
27, 30, 47.75, 48, 95.75, 96, 119.75, 120, 143.75, and 144 hours after the start of infusion for the 
175 mg/m2 dose group and. Overall, PK sampling was collected in 5 pediatric patients.  The PK 
descriptive summary of the PK parameters (AUC0-inf, CL, t1/2, and Vss) obtained from the non-
compartmental PK analyses excluded data from 2 patients due to r2 adj < 0.80 of terminal phase 
and/or AUCextrap > 20%.   

 Study ET-B-019-99 is a Phase 2, nonrandomized, open-label study that evaluated the efficacy 
(objective response rate), PK, and safety of trabectedin in subjects with previously treated 
osteosarcoma. Subjects enrolled in this study were to be ≥13 years of age. Nine pediatric patients 
(aged 12 to 17 years) were administered trabectedin via 24 hours intravenous infusion dosed at 
1.5 mg/m2 Q3W. The PK sampling time includes pre-dose, and 2, 23.5, 24.5, 25, 48, and 72 hours 
after the start of infusion. Overall, PK sampling was collected in 9 pediatric patients. The PK 
descriptive summary ofPK parameters (AUC0-inf, CL, t1/2, and Vss) obtained from non-
compartmental PK analyses excluded data from 2 patients due to r2 adj < 0.80 of terminal phase 
and/or AUCextrap > 20%).   

 Study ET743-SAR-2005 is a Phase 2, nonrandomized, open-label study that evaluated the 
efficacy, PK, and safety of trabectedin in pediatric subjects with recurrent or refractory 
rhabdomyosarcoma, Ewing sarcoma/peripheral primitive neuroectodermal tumors, and non-
rhabdomyosarcoma STS. Ten pediatric patients (aged ≥ 5 to 17 years) were administered 
trabectedin via 24 hours intravenous infusion dosed at 1.5 mg/m2 Q3W. The PK sampling time 
includes pre-dose, and 1.5, 8, 23.5, 24.5, 26, 30 72, and 192 hours after the start of infusion. 
Overall, PK sampling was obtained in 10 pediatric patients, but data from 1 patient were not 
included in analysis as the patient did not have any demographic or safety data. The PK 
descriptive summary excluded PK parameters (AUC0-inf, CL, t1/2, and Vss) obtained from non-
compartmental PK analyses from 6 patients due r2 adj < 0.80 of terminal phase and/or AUCextrap > 
20%.   

 There was no PK collection in Study ET-B-023-00.

3.2.2 How is trabectedin measured across studies?
The four pediatric studies with PK information were conducted by different pediatric cancer research 
groups, with different PK sampling schedules (stated earlier). Two different bioanalytical methods were 
used across the 4 studies. The bioanalytical method (LC-MS/MS) used in Studies ET-A-008-00 and ET-
B-019-99 was developed by the Massachusetts General Hospital Cancer Centre, whereas the method used 
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Studies ET743-SAR-2004 and ET743-SAR-2005 was developed by Johnson & Johnson. Although, a 
relevant additive error and higher variability were observed for the LC MS assay used for ET-A-008-00 
and ET-B-019-00 when compared to the Slotervaart LC-MS/MS assay, these data were summarized and 
pooled with data from the other studies by the applicant. The estimates of clearance corrected for BSA 
were generally comparable across the four studies (see Figure 2), even with differences in blood sampling 
and assay methodologies.

3.2.3 What is the PK characteristics of the drug?
The PK parameters obtained from non-compartmental analyses across the 4 studies are summarized in 
Table 2. Due to the differences in infusion time and PK sampling time across the four studies, the PK 
results from the analyses are interpreted with caution. Overall, no clear differences were observed in 
individual clearance at dose levels between 1.1 and 1.5 mg/m2, which suggest the PK to be linear at over 
this dose range. 

Table 2: PK parameters across pediatric studies

Source: 5.3.5.3 Noncompartmental pharmacokinetics report, Appendix 2, page 45

The dose-normalized PK parameters are summarized in Table 3, taking into account that trabectedin is 
dose-proportional in adults. In general, the mean clearance ranged from 21.0 L/h/m2 to 36.2 L/h/m2 when 
trabectedin was administered as a 24-hour infusion across Studies ET743-SAR-2004, ET-B-019-99, and 
ET743-SAR-2005. Trabectedin plasma clearance was also similar (27.9±12.8 L/h/m2) when the 
trabectedin was given as a 3-h infusion in Study ET-A-008-00. Estimates of half-lives and Vss varied 
between studies and are interpreted with caution due to the differences in the sampling schedule ranging 
from 72 hours to 192 hours after the start of infusion.
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Table 3: Mean PK parameters across pediatric studies dose-normalized to 1.5 mg/m2

Source: 5.3.5.3 Noncompartmental pharmacokinetics report, Table 9, page 31

The PK parameters obtained from the four pediatric studies were also compared to historical adult data 
reviewed in the original NDA submission as shown in Table 4 and Figure 1. Exposure was similar 
between pediatric and adult when trabectedin was administered as a 24-hour IV infusion (n=22 in the 
pooled pediatric population and n=51 for historical adult data). When trabectedin was administered as a 
3-hour IV infusion (dose-normalized to a 1.5 mg/m2 adult clinical dose), the mean exposure (Cmax and 
truncated AUC) tended to be higher in the pooled pediatric population (n=8 pediatric subjects) compared 
to historical adult data (n=74 subjects); however, the range of data showed a substantial overlap between 
pediatric and adult values. Overall, the data support that trabectedin administered at a dose of 1.5 mg/m2 
as a 24-hour IV infusion every 3 weeks in pediatric subjects results in similar exposure as thesame dosage 
administered in adults.

Table 4: Pharmacokinetic results of trabectedin dose-normalized to administration of 1.5 mg/m2 
trabectedin as a 3 or 24 hours IV infusion in the pediatric and adult population

Source: 5.3.5.3 Noncompartmental pharmacokinetics report, Table 11, page 38
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Figure 2: Scatterplot of clearance of trabectedin in function of age (in L/h and L/h/m2)

Source: 2.7.2 Summary of Clinical Pharmacology Studies, Figure 8, Page 35.
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Figure 3: Scatterplot of Vss of trabectedin in function of age (in L/h and L/h/m2)

Source: 2.7.2 Summary of Clinical Pharmacology Studies, Figure 9, Page 36.

Due to limited number of pediatric patients less than 12 years old, population pharmacokinetic analyses 
may not be reliable to evaluate the PK in the younger age group. Thus, the population PK model 
submitted by the applicant for pediatrics was not evaluated.

3.2.4 What are the characteristics of the exposure-response relationship for efficacy?
There was no efficacy observed in this pediatric population (see clinical review for more details), and 
therefore, no exposure-response analyses were performed for pediatrics in the current submission.  
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