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1.4 ABREVIATIONS AND DEFINITIONS:
Therapy: In this application the term therapy was used interchangeably for the term
regimen i.e. immunosuppressive therapy or immunosuppressive regimen
SRL: Sirolimus
TAC: Tacrolimus (Rapamune®)
CsA: Cyclosporine
MMF: Mycofenolate Mofetil ( CellCept ®)
CS: Corticosteroids
High Risk Patients: Renal transplant recipients who participated in study 217. This
group of patients had previously experienced at least 1 prior episode of acute rejection or
had histological evidence of chronic allograft nephropathy (chronic rejection) or both. As
a group, these patients had reduced renal allograft function at the time of enrollment.
Standard therapy: In study 217 this term was assigned to the immunosupresive
regimens received by the control group and included the following regimens:
• TAC+CS (Double Therapy)
• CsA+CS (Double Therapy)
• TAC + Aza +CS (Triple Therapy)
• CsA + MMF + CS (Triple Therapy)
Standard therapy was also referred as standard CsA or tacrolimus-based therapy.
Sirolimus plus Calcineurine Inhibitor based therapy: In study 217 this term was
assigned to the immunosuppressive regimens received by the test group and included :
• SRL+ TAC + CS
• SRL +CsA + CS
As observed this regimens included corticosteroids.
Efficacy Failure (Primary endpoint): In study 217, efficacy failure was defined as the
composite of the first occurrence of biopsy-confirmed acute rejection, graft loss, or death.
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1.9 RELATED DRUGS:
There are currently no related drugs approved.

1.10 IND DOCUMENTS SUBMITTED AND REVIEWED:
SUBMISSION OF PEDIATRIC STUDY REPORTS - PEDIATRIC
EXCLUSIVITY DETERMINATION REQUESTED
This document was submitted entirely in electronic Common Technical Document
(eCTD) format:
Module 1 – US FDA Regional Administrative Information
Module 2 – Common Technical Document Summaries
Module 5 – Clinical Study Reports (including CRFs)
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EXECUTIVE SUMMARY

The original Pediatric Written Request (WR) for Rapamune was issued on 15 Sep 1999 and
addressed the fact that limited pharmacokinetic data were available in children.
Wyeth’s response to the pediatric Written Request for Rapamune included two studies:
• Protocol 0468E1-217-US, “An Open-Label, Comparative Study of the Effect of
Sirolimus versus Standard Treatment on Clinical Outcomes and Histologic Progression of
Allograft Nephropathy in High Risk Pediatric Renal Transplant Patients,”
• Protocol 0468H1-315-US, “A Double-Blind Randomized Trial of Steroid Withdrawal in
Sirolimus and Cyclosporine-Treated Primary Transplant Recipients.” (pharmacokinetic
portion)
The WR was amended on 17 May 2004 (To include categorization of patients by race and
ethnicity) and on 24 May 2004 (To allow to obtain pharmacokinetic (PK) profiles from patients
across multiple studies).
Protocol 217 was a randomized study in high-risk pediatric renal allograft recipients1 that
compared the safety and efficacy of sirolimus (SRL) plus a Calcineurin Inhibitor (C Inh)2 and
corticosteroids (CS) versus double therapy (CsA or TAC and CS ) or triple therapy (CsA or
TAC plus azathioprine or MMF and CS).
Efficacy was to be assessed by comparing the composite endpoint of the first occurrence of
biopsy-proven acute rejection, graft loss, or death after 36 months of treatment.
Efficacy failure in the intention-to-treat (ITT) population ( n=102) was numerically more
frequent in subjects randomly assigned to receive the combination of sirolimus and a C Inh than
in the subjects allocated to standard therapy (29/65, 44.6% versus 12/37, 32.4%, respectively).
When comparing only subject 18 years old or younger (24/53, 45.3% versus 11/25, 44.0%,
1

Eligible subjects were those with ≥ 1 episode of acute rejection as well as those subjects with biopsyproven chronic rejection.

2

Cycolsporine (CsA) or Tacrolimus (TAC)
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respectively) efficacy failure rates were similar. (Please see Table 8-1, Efficacy Failure Rates,
ITT analyses at 36 months, Section # 8, of this review)
Adverse events such as abdominal pain, fever, abnormal renal function, and urinary tract
infection (UTI) were significantly more common in the sirolimus treatment cohort compared
with standard therapy. UTI rates were 15% versus 1% in the sirolimus combination group versus
the control group, respectively.
Overall, the remaining adverse event rates were numerically similar in both randomized groups.
Pharmacokinetics data were collected across studies 217 and 315. These studies targeted
sirolimus whole blood concentrations from 5 to 15 ng/mL, and 10 to 20 ng/mL,
respectively (chromatographic method).
Sirolimus and CsA Regimen:
Younger children had overall lower sirolimus dose normalized exposure apparently due to higher
clearance.
A strong correlation at steady-state between whole blood sirolimus Cmin and AUC values were
observed for all treatments and regimens. We agree that these results indicate that sirolimus
trough concentrations were adequate surrogates for sirolimus exposure. (See Section 7 of this
review and Biopharmaceutics review for further details)
Conclusions:
•

•
•

•
•
•

We agree with the sponsor that treatment of subjects with a prior history of acute
rejection and/or chronic allograft nephropathy with the combination of sirolimus and a
calcineurin inhibitor does not confer greater protection against recurrent acute
rejection or progression of chronic allograft nephropathy than calcineurin inhibitorbased immunosuppression alone and may increase the risk for hyperlipidemia and
faster renal function deterioration.
In the renal transplant population, the safety profile of sirolimus in children and
adolescents appears to be similar to that for adults.
The chronic use of cyclosporine together with Rapamune® as a maintenance regimen
is no longer an acceptable in renal transplant recipients at low to moderate risk for
rejection and the same statement appears to be true for children due to the resulting
increased impairment in renal function.
The sponsor fulfilled the request for characterizing PK profiles of sirolimus in children
and these studies qualify Rapamune for an extension of exclusivity under section
505A.
The results of these studies support the addition of information to the Rapamune
labeling regarding safety and pharmacokinetics in children.
Information on the use of sirolimus in the children studied, and its potential hazards
should be included in the label.
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Two studies that were performed in response to the pediatric Written Request for Rapamune:
• Protocol 0468E1-217-US, “An Open-Label, Comparative Study of the Effect of
Sirolimus versus Standard Treatment on Clinical Outcomes and Histologic Progression of
Allograft Nephropathy in High Risk Pediatric Renal Transplant Patients,”
• Protocol 0468H1-315-US, “A Double-Blind Randomized Trial of Steroid Withdrawal in
Sirolimus and Cyclosporine-Treated Primary Transplant Recipients.” (pharmacokinetic
portion)

4.2 Rapamune® Regulatory Background:
Rapamune® oral solution was first FDA-approved on September 15, 1999 (NDA 21-083). In
August 25, 2000 the 1mg tablet (NDA 21-110) and in August 22, 2002 the 2mg tablet were
approved.
Rapamune® was originally approved only for use in a regimen including cyclosporine and
corticosteroids. The combination of Rapamune® and standard cyclosporine dosing was found
to be associated with an increased incidence of renal function impairment.
In April 2001 Wyeth Pharmaceuticals Inc. submitted supplemental application for the use of
Rapamune ® (sirolimus) Oral Solution and Tablets within an immunosuppressive regimen that
would allow for cyclosporine withdrawal. The new proposed indication was supported by pivotal
study 310-GL and supportive study 212-US (Cyclosporine withdrawal clinical studies). These
studies evaluated the Rapamune plus cyclosporine combination versus a cyclosporine
withdrawal arm. In this arm, cyclosporine is withdrawn from the immunosuppressive regimen at
2-4 months post-transplantation, and Rapamune® dose was increased and adjusted to target
trough whole blood sirolimus concentrations of 20-30 ng/ml for study 310, and 10 to 20 ng/ml
for 212 (by Immunoassay) during the first 12 months after CsA withdrawal.
On January 24, 2002, members of the subcommittee for immunosuppressants of the Antiviral
Drugs Advisory Committee (ADAC) addressed the supplemental NDA and recommended that
one identify the renal transplant population who would most benefit from concentrationcontrolled sirolimus with early cyclosporine withdrawal regimen as well as determine the
minimum efficacious and maximal tolerated sirolimus concentrations and method of therapeutic
drug monitoring (TDM).
The initial submission for the Rapamune® maintenance regimen (RMR) analyzed the outcome at
24 months. The numbers of deaths and graft losses were similar between both groups. However,
the number of discontinuations appeard higher in the CsA withdrawal group.
Under these circumstances, FDA issued an approvable letter on February 08, 2002. In this letter,
the sponsor was asked to confirm the safety and efficacy of the proposed regimen, address the
Advisory Committee concerns and to complete all the post-marketing commitments established
in the September15, 1999- initial approval letter for Rapamune® oral solution.
Wyeth filed a complete re-submission on October 11, 2002. Additionally, on January 31, 2003
the applicant submitted a major clinical amendment including a 3-years safety summary from
study 310.
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In addition, a progressive increase in sirolimus whole blood concentrations was observed
between 2 and 8 weeks Posttransplantation.
Reviewer’s Comments:
Data from Grimm et al. suggest that younger children (4 to 10 years) may require higher doses
of sirolimus than adolescents and adults to achieve similar drug exposure (Please see Clinical
pharmacology review)

6

PEDIATRIC EXCLUSIVITY DETERMINATION - WRITTEN REQUEST ITEMS-

As recognized by the sponsor, “The limited amount of data available from previous
studies underscores the need for additional data regarding sirolimus pharmacokinetics in
pediatric subjects, particularly those under the age of 13 years.”
To address the above concerns, NIH in collaboration with Wyeth and FDA, initiated
study 0468E1-217-US. A full study report including safety and efficacy information was
submitted for study 217. However this study ultimately contributed PK data on only 3
individuals.
In addition, the NIH was currently conducting study SW01 in pediatric renal transplant
recipients. PK data was obtained in a subset of 44 children from this study which is still
ongoing, after the study was unblended (Wyeth protocol 0468H1-315-WW).

6.1 Types of Studies and indications:
The agency requested:
• “An open label comparative study to evaluate the safety and efficacy of sirolimus
versus the best local therapy on clinical outcomes and histologic progression of
allografts nephropathy in high-risk pediatric renal transplant patients”. and
• “The evaluation of the pharmacokinetic profiles of sirolimus in pediatric renal
transplant recipients receiving Rapamune®.”
The submission included two studies:
•

Protocol No. 0468E1-217-US: “An Open-Label, Comparative Study of the
Effect of Sirolimus versus Standard Treatment on Clinical Outcomes and
Histologic Progression of Allograft Nephropathy in High Risk Pediatric Renal
Transplant Patients,”

Protocol 217 was a randomized, outpatient study in high-risk pediatric renal transplant
subjects. Eligible subjects were those with ≥ 1 episode of acute rejection as well as those
subjects with biopsy-proven chronic rejection. Because of enrollment difficulties,
enrollment in the study was halted at 102 subjects.
Subjects were randomized in a 2:1 ratio to have sirolimus added to their calcineurin
inhibitor regimen or to continue their current calcineurin inhibitor regimen.
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Subgroups of the ITT population were used for safety analyses n=99 (patients receiving at least
one dose of study medication) and efficacy analyses (all randomized patients who received at
least 21 or more days of therapy). (See section 9 of this review).
The Cmax, Tmax, AUC, and CL/F of sirolimus were determined for each patient, and
each age group, using non-compartmental methods. (See Section 7 of this review).
Reviewer’s Comment: The sponsor fulfilled the request for characterizing PK
profiles of sirolimus in children in the studied population.

6.7 Proposed Labeling:
The additional information from the pediatrics studies was proposed for the following
sections:
• CLINICAL STUDIES, Pediatrics.
• CLINICAL PHARMACOLOGY, Pharmacokinetics, Special Populations,
Pediatric.
• ADVERSE REACTIONS, Pediatrics sections of the Rapamune labeling and
• Revisions to the PRECAUTIONS, Pediatric Use section.
(Please see the labeling revision section 11.1 of this review, page 24 )

6.8 Format of Study Reports:
Full study reports including pharmacokinetic data, addressing the issues outlined in the
request with full analysis, assessment, and interpretation were submitted.
A pharmacokinetic report containing full analysis, assessment and interpretation from the
PK portions of the Protocol No. 0468E1-217-US and ongoing Protocol No. 0468H1-315
US study were also provided.
Race and ethnicity data are provided for all patients, with the exception of one subject for
whom the requested information was not provided.
• The sponsor fulfilled this request.

6.9 Date for Study Reports Submission:
The Waxman-Hatch exclusivity for Rapamune expired on September 15, 2004. Pediatric study
reports were to be submitted to the Agency on or before December 31, 2004. This submission
was received on September 13, 200, before the exclusivity expired, and a summary of the
submission was presented before the Pediatric Exclusivity Board on November 17, 2004. The
product was granted 6 months of additional exclusivity having met all of the requirements of
the Pediatric Written Request.
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Received at least 21 days of study medication.
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•

•
•

Sirolimus once-daily doses in mg/kg were significantly higher among younger
subjects (0 to 11 years) compared with older subjects (12 to 18 years). The mean
sirolimus doses expressed in mg/m2 were similar in younger compared to older
subjects (1.81 vs. 1.86 mg/m2).
CsA once-daily doses showed statistically significant differences between age
groups when expressed in mg and mg/kg , but not in mg/m2.
Whole blood sirolimus Cmax was significantly lower and CL/F was significantly
higher in younger subjects compared with older subjects.

Figure 7.1.-1 Steady-State Mean ± SE Whole Blood Sirolimus Concentrations in Pediatric
Renal Transplant Patients Receiving Sirolimus and CsA
The applicant choose to group the cohort of patients aged up to 5 years old (n=3) with
those aged 6-8 (n=8). Please See Biopharmaceutics review for analyses excluding the
three youngest subjects from this group.

•

The figure 7.1-1shows that younger (0 to 11 years) subjects tended to have
lower whole blood sirolimus concentrations than older (12 to 18 years) subjects.

•

Despite the significantly higher weight-normalized doses of sirolimus (mg/kg)
and CsA in these younger subjects (See table 7.1-1), the tendency towards lower
exposure in younger subjects persisted.
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7.2 Sirolimus and Tacrolimus Regimen.
Sirolimus and Tacrolimus Doses
• Sirolimus twice-daily doses in mg/kg were significantly higher in younger
subjects (0 to 11 years) compared to older subjects (12 to 18 years)15, but there
were no significant differences between age groups for doses in mg or mg/m2.
• Sirolimus once-daily doses showed only small non-significant differences in
younger subjects compared with older subjects when
• Tacrolimus twice-daily doses were not significantly different between age
groups.
(Please see the Biopharmaceutics review for a more detailed discussion of this regimen.)

7.3 Relationship between Sirolimus Cmin and AUC
Ideally, AUC is associated with efficacy and safety. However, C min is a good enough
surrogate for monitoring systemic sirolimus exposure, as it correlates well with AUC in
adults.
The usefulness of Cmin,ss as a surrogate for AUCss in pediatric renal transplant subjects
was investigated by linear regression analysis. The analyses showed strong correlations
between Cmin,τ and AUC0-τ (τ = length of the dose interval) among all treatments and
regimens.

7.4 Whole Blood Sirolimus Pharmacokinetic Parameters
Figure 7.4-1 Steady-State Mean ± SE Whole Blood Sirolimus Concentrations-time
profiles in Pediatric Renal Transplant Patients Receiving Sirolimus with
Tacrolimus.

15

Sirolimus Doses: 0 to 11 years: (0.0921mg/kg) versus 12 to 18years (0.0492mg/kg); p=0.0261
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Younger (0 to 11 years) subjects tended to have lower whole blood sirolimus
concentrations than older (12 to 18 years) subjects after both sirolimus once- daily and
twice daily administration. The ranges in whole blood sirolimus concentrations for oncedaily and twice-daily administration were quite similar. ( Please see Biopharmaceutics
review for a more detailed discussion of the age groups 3-5 years old (n=3) and 6-11
years old (n=8)).

8

EFFICACY
The primary objective in study 0468E1-217-US was to compare the safety and efficacy of
sirolimus (SRL) plus a Calcineurin Inhibitor (CsA or tacrolimus) and corticosteroids (CS) versus
“standard therapy” in high-risk pediatric renal allograft recipients16 .
Standard therapy included:
• Double therapy (CsA or TAC and CS ) or
• Triple therapy (CsA or TAC plus azathioprine or MMF and CS)
(See section 1.4 Abbreviations and Definition for a more detail explanation of the regimens
involved in this study).
The study intended to demonstrate superior efficacy of sirolimus when added to standard
calcineurine inhibitor-based immunosuppressive therapy.
Efficacy was assessed by comparing the efficacy failure rate defined as the composite endpoint
of the first occurrence of biopsy-proven acute rejection, graft loss, or death after 36 months of
treatment. Efficacy failure in the intention-to-treat (ITT) population, n=102 was numerically
more frequent in subjects randomly assigned to receive the combination of sirolimus and a
calcineurin inhibitor than in the subjects allocated to standard therapy (44.6% versus 32.4%,
respectively; p = 0.294).
In the subset of all subjects younger than 18 years, the efficacy failure rates were similar
(45.3% and 44.0%, respectively; p = 1.000) (See table 8-1, below)
Kaplan-Meier (time-to-event) analyses of efficacy failure, for the overall ITT population (n= as
well as the subset of subjects younger than 18 years, showed no statistically significant
difference between cohorts.

16

Eligible subjects were those with ≥ 1 episode of acute rejection as well as those subjects with biopsyproven chronic rejection.
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**Fisher exact p-value = 0.587, (95% CI)c (-13.3, 26.1)

Safety was also assed analyzing the AE reports. The cumulative frequency of adverse events
(AEs) in the ITT analysis was numerically similar in sirolimus plus a CInh group (76.9%) versus
a CInh without sirolimus (73%). The types of events were consistent with the known safety
profile of sirolimus.

9.1 Adverse Events
Among AEs reported at a cumulative frequency of 10% or greater, abdominal pain, fever,
abnormal renal function, and urinary tract infection were significantly more common in the
sirolimus treatment group compared with standard therapy. (See table below)

Source: Wyeth’S application. Study-217-us-csr-52810.pdf , page 126.
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Reviewer’s comment: These results include a small number of subjects who were greater than
17 years old (up to 21 years old). In addition “standard therapy” represented a variety of
regimens preferred at each study site (See section 1.4 Abbreviations and definitions of this
review)
Among the AEs reported at cumulative rates below 10%, pneumonia and stomatitis were
numerically but not significantly more common among sirolimus-treated subjects.

9.2 Relevant Drug Related Adverse Events:
• Stomatitis. The development of lesions involving the oral mucosae—variably
reported as “aphthous stomatitis,” “mouth ulceration,” or “oral lesion”—was observed in 4
sirolimus-treated subjects, for a cumulative gross frequency 6.3%
• Gingival hyperplasia, a known consequence of CNI therapy, was reported for
4 subjects randomly assigned to sirolimus, and 1 to standard therapy (6.2% and 2.7%,
respectively).
• Hyperlipidemia (hypercholesterolemia and/or hypertriglyceridemia) was reported in 7
(10.8%) sirolimus-treated and 1 (2.7%) standard therapy subjects.

9.3

Life Threatening Adverse Events:
Seven Adverse events (AE’s) were considered life threatening (malignancy n = 2, sepsis
n = 1, pneumonia/sepsis n = 1, drug overdose n = 1, encephalitis n = 1, and postrenal
biopsy hemorrhage n = 1. Two of those resulted in deaths. ( See table below)

Source: Source: Wyeth’s application. Study-217-us-csr-52810.pdf , page 132.
Reviewer’s Comments:
The open-label design of this trial makes difficult to analyze this results since the investigators
AE’s reports may be biased by knowing the treatment the patients were receiving. Taking this
into consideration we observed a numerically higher incidence of certain adverse events
(AE’s), associated with the use of sirolimus in adults, in children treated with the sirolimus
plus CInh combination versus standard therapy with CInh. The limited size of the study allows
one, at best, to conclude that AE’s associated with the use of sirolimus in adults were also
observed in children. The study was too small to identify or exclude rare potential AE’s
specific to children that might not have been identified in adults.
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9.4 Renal Function:
Adverse events denoting creatinine increase were numerically higher in the sirolimus + CInh
combination 11(17%) versus the CInh alone 3(8%)
Serum creatinine concentration values did not differ statistically between treatments groups.
However, these results should be interpreted with caution because of the size of the study is
small to reliably exclude an effect of Sirolimus on cyclosporine induced nephrotoxicity.
Furthermore, the mean serum creatinine mean changes from baseline values were significantly
higher in subject randomly assigned to the sirolimus plus CInh combination compared to the
CInh alone.
Figure 9.4-1 Mean (± SEM) Serum Creatinine Change from baseline overtime by
treatment group
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Source: Figure 10.4.1.1.2-1: Mean (± SEM) Change from Baseline Overtime by Treatment.
From Wyeth’s application. Study-217-us-csr-52810.pdf, page 147.
Reviewer’s Comments: Renal function and data on related AE’s results are consistent with the
well known interaction between sirolimus and calcineurin inhibitor (CsA) therapy. In this
study, renal function deterioration over time was significantly higher in subject randomly
assigned to the sirolimus plus CInh combination compared to the CInh alone.( See figure 9-1
above)

9.5 Serum Lipids:
Figure 9.4-1 Mean (± SEM) Serum cholesterol and triglyceride Change from
baseline overtime by treatment group

Source: Figure 10.4.1.1.3-1 and 10.4.1.1.3-2: Mean (± SEM) Triglycerides levels and cholesterol Changes
From Baseline Overtime by Treatment. Wyeth’s application. Study-217-us-csr-52810.pdf, pages 151 and
152.

The mean changes from baseline in serum cholesterol and triglyceride levels were significantly
higher among sirolimus treated group compared to the CInh alone group.
Reviewer’s Comments: Data in children on hyperlipidemia reported as AE’s and
laboratory data on serum cholesterol and triglycerides are consistent with the well
known toxicological profile of sirolimus in adults.
The mean changes from baseline in serum cholesterol and triglyceride values were
significantly higher over time among sirolimus plus CInh treated group compared to the CInh
alone group. (See figure 9.5-1 above). These observations confirm that the types of
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dyslipidemias, observed with the use of sirolimus in combination with calcineurin inhibitors in
adults, were also observed in children.

10 CONCLUSIONS:
The subjects who participated in this study had previously experienced at least 1 prior episode of
acute rejection or had histological evidence of chronic allograft nephropathy (chronic rejection)
or both, and as a group, had reduced renal function at the time of enrollment17.
This is consistent with the observation that, chronic rejection was the most common cause of
graft loss for both treatment cohorts.
We agree with the sponsor that treatment of subjects with a prior history of acute rejection and/or
chronic allograft nephropathy with the combination of sirolimus and a calcineurin inhibitor does
not confer greater protection against recurrent acute rejection or progression of chronic allograft
nephropathy than calcineurin inhibitor-based immunosuppression alone. Similarly, the addition
of sirolimus to calcineurin inhibitor-based immunosuppression regimen did not reduce the risk of
graft failure in the high-risk pediatric population studied and increased the risk for
hyperlipidemia and faster renal function deterioration.
Lastly, among the renal transplant population, the overall safety profile of sirolimus in children
and adolescents appears to be similar to that of adults, although the study was to small to permit
detection or identify rare adverse events that may be specifically associated with the use of
sirolimus in children.
Sirolimus Pharmacokinetics for Concomitant Sirolimus and CsA Therapy
Children from 2 to 5 years old had lower sirolimus (AUCss) exposure (57% & 60%) and higher
sirolimus CL/F/WT (3-fold & 2.2-fold) compared to adolescents and adults, respectively. (Please
see clinical pharmacology review)
Sirolimus and CsA once-daily doses in mg were significantly lower and doses in mg/kg were
significantly higher among younger subjects (0 to 11 years) compared with older subjects (12 to
18 years).
Younger (0 to 11 years) subjects tended to have lower whole blood sirolimus concentrations than
older (12 to 18 years) subjects, despite significantly higher weight-normalized doses of sirolimus
and CsA in these subjects. Weight-normalized CL/F (L/h/kg) was significantly higher in younger
subjects (0 to 11 years) compared with older subjects.
Sirolimus Pharmacokinetics for Concomitant Sirolimus and Tacrolimus Therapy
Sirolimus once-daily doses were not significantly different between age groups for any unitized
sirolimus dose.
17

This group of renal transplant recipient was defined as “high risk”
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Sirolimus twice-daily doses in mg/kg were significantly higher in younger subjects compared to
older subjects.
Younger (0 to 11 years) subjects tended to have lower whole blood sirolimus concentrations than
older (12 to 18 years) subjects after both sirolimus once-daily and twice-daily administration.
Relationship between Sirolimus Cmin and AUC
A strong correlation was observed between steady-state whole blood sirolimus Cmin and AUC.
These results indicate that sirolimus trough concentrations are adequate surrogates for sirolimus
exposure.
Comparison of Sirolimus Pharmacokinetics among Pediatric and Adult Renal
Transplant Subjects during Concomitant Sirolimus and CsA Therapy
Younger pediatric subjects (0 to 11 years) showed large increases compared to adult subjects
(32 to 62 years) in dose normalized Cmax (+116%, 32.4 vs. 15.0 ng/mL), dose-normalized AUC0
24h (+104%, 470 vs. 230 ng•h/mL), and CL/F/kg (+91.4%, 0.266 vs. 0.139 L/h/kg).
These results suggest that younger pediatric renal transplant patients (0 to 11 years) require
larger weight-normalized doses to achieve whole blood sirolimus concentrations comparable to
those in adult renal transplant patients.
(Please see clinical pharmacology review for further details in the PK data analysis).

11 LABELING CHANGES
The Applicant proposed labeling changes in the CLINICAL STUDIES/Pediatrics section,
CLINCAL PHARMACOLOGY Pharmacokinetics, Special Populations, Pediatric: section,
ADVERSE REACTIONS, Pediatrics section and, the PRECAUTIONS, Pediatric Use
section, reflecting the new information obtained in children. These changes were discussed with
the Applicant. Additional changes to the INDICATIONS, and DOSAGE AND
AMINISTRATION/Dosage Adjustments section were also discussed. The revised labeling
changes, which were agreed to with the Applicant during a Telephone Conference on March 9,
2005, and included in a revised package insert submitted on March 11, 2005, are listed below.
New CLINICAL STUDIES/ Pediatrics section:
Pediatrics: Rapamune® was evaluated in a 36-month, open-label, randomized,
controlled clinical trial at 14 North American centers in pediatric (aged 3 to <18years)
renal transplant recipients considered to be at high immunologic risk for developing
chronic allograft nephropathy, defined as a history of one or more acute allograft
rejection episodes and/or the presence of chronic allograft nephropathy on a renal biopsy.
Seventy-eight (78) subjects were randomized in a 2:1 ratio to Rapamune® (sirolimus
target concentrations of 5 to 15 ng/mL, by chromatographic assay, n = 53) in combination
with a calcineurin inhibitor and corticosteroids or to continue calcineurin-inhibitor-based
immunosuppressive therapy (n = 25). The primary endpoint of the study was efficacy
failure as defined by the first occurrence of biopsy confirmed acute rejection, graft loss,
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or death, and the trial was designed to show superiority of Rapamune® added to a
calcineurin-inhibitor-based immunosuppressive regimen compared to a calcineurin
inhibitor-based regimen. The cumulative incidence of efficacy failure up to 36 months
was 45.3% in the Rapamune® group compared to 44.0% in the control group, and did not
show superiority. There was one death in each group. The use of Rapamune® in
combination with calcineurin inhibitors and corticosteroids was associated with an
increased risk of deterioration of renal function, serum lipid abnormalities (including but
not limited to increased serum triglycerides and cholesterol) and urinary tract infections.
This study does not support the addition of Rapamune® to calcineurin-inhibitor-based
immunosuppressive therapy in this subpopulation of pediatric renal transplant patients.
New INDICATIONS AND USAGE section:
INDICATIONS AND USAGE
Rapamune® (sirolimus) is indicated for the prophylaxis of organ rejection in patients
aged 13 years or older receiving renal transplants. It is recommended that Rapamune® be
used initially in a regimen with cyclosporine and corticosteroids. In patients at low to
moderate immunologic risk cyclosporine should be withdrawn 2 to 4 months after
transplantation and Rapamune® dose should be increased to reach recommended blood
concentrations (See DOSAGE AND ADMINISTRATION).
The safety and efficacy of cyclosporine withdrawal in high-risk patients have not been
adequately studied and it is therefore not recommended. This includes patients with Banff
grade III acute rejection or vascular rejection prior to cyclosporine withdrawal, those who
are dialysis dependent, or with serum creatinine > 4.5 mg/dL, black patients, re
transplants, multi organ transplants, patients with high panel of reactive antibodies (See
CLINICAL STUDIES).
The safety and efficacy of Rapamune® has not been established in pediatric patients less
than 13 years old, or in pediatric (<18 years) renal transplant recipients considered at high
immunologic risk (See PRECAUTIONS, Pediatric use, and CLINICAL STUDIES,
Pediatrics).
New PRECAUTIONS/ Pediatric Use section:
Pediatric use
The safety and efficacy of Rapamune® in pediatric patients below the age of 13 years
have not been established.
The safety and efficacy of Rapamune® Oral Solution and Rapamune® Tablets have been
established in children aged 13 or older judged to be at low to moderate immunological
risk. Use of Rapamune® Oral Solution and Rapamune® Tablets in this subpopulation of
children aged 13 or older is supported by evidence from adequate and well-controlled
trials of Rapamune® Oral Solution in adults with additional pharmacokinetic data in
pediatric renal transplantation recipients (See CLINICAL PHARMACOLOGY,
Special Populations, Pediatric).
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