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1 EXECUTIVE SUMMARY 
Everolimus is an inhibitor of the human kinase mammalian target of rapamycin (mTOR). Afinitor® 
tablets (Everolimus) have been approved for oral use in the treatment of advanced renal cell 
carcinoma (RCC), adults with progressive neuroendocrine tumors of pancreatic origin (PNET) and 
adults with renal angiomyolipoma and tuberous sclerosis complex (TSC).  Based on the results of a 
phase 2 trial (C2485), Afinitor is indicated under an accelerated approval, for the treatment of 
adults and children ≥ 3 years of age with subependymal giant cell astrocytoma (SEGA) associated with 
TSC who require therapeutic intervention but are not candidates for curative surgical resection.  
 
This NDA is for a new age-appropriate formulation of Afinitor dispersible tablets (Afinitor® 
DISPERZ™) for the treatment of children and adults with SEGA and TSC who require therapeutic 
intervention but are not likely to be curatively resected, which was one of the components outlined 
in the Written Request (WR) issued for Afinitor.  The applicant also requests for a pediatric 
exclusivity determination.  
 
Clinical evidence in this application supporting the efficacy and safety of everolimus consists of 
data from two clinical trials, M2301 and C2485. Results of the primary analysis of Study M2301 
demonstrate the benefit of everolimus as assessed by best overall SEGA response (34.6% on 
everolimus vs. 0% on placebo, p<0.000, N=117). Furthermore, longer-term follow-up data from 
Study C2485 (median follow-up of 34.2 months) demonstrate that the positive effect on tumor 
burden is sustained. Everolimus has an acceptable safety profile that is well characterized and 
consistent with previous experience in the TSC setting, with the exception of a potential risk for 
secondary amenorrhea. 
 
The results of the data analyses support the proposed dose of 4.5 mg/m2 as the recommended 
starting dose, followed by dose titration to target range of 5-15 ng/mL. Although the 5-mg 
dispersible tablet when administered as suspension in water showed 20-36% lower Cmax as 
compared to the 5 x 1-mg market formulation (FM) tablets and to the 5-mg final market image 
(FMI) tablet, it is not likely to affect the efficacy response of everolimus since dosing of everolimus 
in patients with TSC who have SEGA will be based on therapeutic drug monitoring (TDM) with 
dose titration to attain a Cmin within the target range of 5 to 15 ng/mL. 

 

1.1 RECOMMENDATIONS 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 5 has reviewed the 
information contained in NDA 203-985.  This NDA is considered acceptable from a clinical 
pharmacology perspective. 
 

Phase IV Requirement or Commitment 
None. 

Labeling Recommendations 

Please see Section 3 - Detailed Labeling Recommendations. 
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1.2 CLINICAL PHARMACOLOGY SUMMARY 

Background: Everolimus is a derivative of rapamycin which acts as a signal transduction inhibitor.  
It targets mTOR (mammalian target of rapamycin), which regulates protein synthesis and cell 
growth, cell proliferation, angiogenesis and survival.  Everolimus has been approved for oral use in 
the treatment of advanced renal cell carcinoma (RCC), adults with progressive neuroendocrine 
tumors of pancreatic origin (PNET) and adults with renal angiomyolipoma and tuberous sclerosis 
complex (TSC).  Everolimus has also been approved as an immunosuppressant for transplantation 
under NDA 21-560 (allogeneic kidney transplant). 

Clinical Pharmacology Studies: Clinical pharmacology data are from four studies, two clinical 
efficacy and safety studies in patients with TSC who have SEGA (M2301 and C2485) and two 
bioequivalent studies in healthy subjects with MF/FMI everolimus tablets and the dispersible tablet 
(X2105 and X2106). Of note, data from Study C2485 were previously reviewed by FDA and led to 
the accelerated approval of Afinitor for the treatment of patients with TSC who have SEGA. 

Target Trough Levels: An exposure-response relationship for efficacy is evident based on data in 
the pivotal study M2301. An increased efficacy response with increased average Cmin was observed 
and the effect reached plateau at Cmin ≥ 5 ng/ml. There was a significant portion (44%) of patients 
with their Cmin below 5 ng/mL even though the target range was 5-15 ng/mL.  Based on an indirect 
response model derived using the continuous data, the typical decrease in SEGA volumes for Cmin 
of 3 ng/mL was 29.8% (95% CI: 22.5%-35.6%).  Combined safety data from M2301 and C2485 
indicate that there is no relationship between Cmin and Grade 3+ infections or stomatitis, both of 
which are related to everolimus treatment, and the incidence is consistently low when Cmin is up to 
14.6 ng/mL. Under the submissions for PNET and RCC indications, there were no specific safety 
concerns when Cmin was up to 135 ng/mL. Overall, the results of the data analyses support the 
proposed dose of 4.5 mg/m2 as the recommended starting dose, followed by dose titration to target 
range of 5-15 ng/mL.   
 
Bioequivalence Studies: Data from Study X2105 and Study X2106 indicate that AUC0-∞ of the 5-
mg dispersible tablet when administered as suspension in water was equivalent to the 5 x 1-mg MF 
tablets and to the 5-mg FMI tablet.  Although Cmax of the 5-mg dispersible tablet was 64% of that of 
the 5 x 1-mg MF tablets and 80% of that of 5-mg FMI tablet, predicted Cmin values at steady-state 
are similar after daily administration of all the three formulations. The lower Cmax of the dispersible 
tablet when administered in suspension is not likely to affect the efficacy response of everolimus 
since its dosing in patients with TSC who have SEGA will be based on therapeutic drug monitoring 
(TDM) with dose titration to attain a Cmin within the target range of 5 to 15 ng/mL. 
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2.1.2 Is there evidence of exposure-response for safety? 

To assess the E-R relationship for safety, the patients for whom the trough concentrations were 
available from the two Trials C2485 and M2301 were combined and then divided into six quantiles 
and % subjects having adverse events (AEs) were plotted against each quantile.  Cmin here is the 
trough concentration at the time of assessment of the AEs. Selection of AEs to be assessed was 
based on the clinical relevance after discussion with the medical reviewer. Infections and stomatitis 
were two of the most common AEs observed.   

There is no relationship between Cmin and Grade 3+ infections or stomatitis (Figure 2). Further 
analyses indicated that there were no E-R relationships for all grades of these AEs in Trials C2485 
and M2301. 

 

2.1.3 Did patients with TDM achieve target everolimus concentrations (5–15 ng/ml)? 

No. In the phase 3 trial M2301, 44% of the patients had average Cmin below the target concentration 
range of 5-15 ng/ml during the core treatment phase (6 months). Table 1 below shows Cmin, number 
of patients on Enzyme-Inducing Anti-Epileptic Drugs (EIAED) and  response rate  (RR) in each 
subgroup as divided by Cmin range with cutoff value at 3, 5, 10, 15 ng/mL. No significant 
differences were found between each subgroup with regard to gender, or co-administration of 
EIAEDs. In the phase 2 trial M2485, less than half of the patients had overall Cmin within the target 
concentration range of 5–15 ng/ml during the core treatment phase (6 months) (See Dr. Nitin 
Mehrotra’s review, 10/15/2010). The observed data from the Phase 2 trial showed that only 21–
44% of the patients had their steady state Cmin within the target range with most of the patients 
having steady state Cmin < 5 ng/mL. 

 

 

 

Figure 2: Percent adverse events in each quantile.      

0

20

40

60

80

100

1 3 5 10 15

| | | | | |

Cmin (ng/mL)

P
ro

ba
bi

lit
y 

of
 G

ra
de

 3
+ 

S
to

m
at

iti
s 

(%
)

2/18
1/171/18

2/17

0/18

3/18

0

20

40

60

80

100

1 3 5 10 15

| | | | | |

Cmin (ng/mL)

P
ro

ba
bi

lit
y 

of
 G

ra
de

 3
+ 

S
to

m
at

iti
s 

(%
)

2/18
1/171/18

2/17

0/18

3/18

Reference ID: 3168396







 

 NDA 203985 Review – Everolimus 
10 

in the range of 10-15 ng/mL. Incidence of SAEs in this group is consistently as low as those 
patients with Cmin < 10 ng/mL. 

3) In the submissions for PNET and RCC indications, there were no safety concerns when Cmin 
was up to 135 ng/mL (Refer to Drs. Earp and Mehrotra’s review).  

4) Selection of 15 ng/mL rather than  provides  more space to adjust the doses give that 
there are limited dose strengths for both formulations. 
 

Overall, the recommended target Cmin range of 5–15 ng/mL is supported by the E-R relationship for 
efficacy and safety experience. 
 

2.1.5 Is the starting dose and titration scheme appropriate for patients taking concomitant 
enzyme-inducing anti-epileptic drugs (EIAED)? 

The reviewer’s analysis indicated that patients on CYP3A4 inducers may need a higher starting 
dose and frequent titration scheme to reach the target of 5 ng/mL earlier.   

– In M2301 trial with a starting dose of 4.5 mg/m2/day, patients on CYP3A4 inducers did not 
reach the lower limit of the proposed target, 5 ng/mL, until the 24th week (the sixth month).  
In addition, their Cmin were slightly dropped below 5 ng/mL in Weeks 18 and 72. In 
contrast, patients who did not receive CYP3A4 inducers did reach the lower limit of target 
range at the second week and continually maintained within the target range of 5-15 ng/mL.  
Figure 4 shows the time course of Cmin stratified by the use of CYP3A4 inducers (EIAED) 
and CYP3A4 inhibitors depicting those patients with concomitant EIAED reaching target 
later.  The response rate is not significantly different between the two groups (Figure 8). 

– In the phase 2 trial C2485 with a starting dose of 3 mg/ m2/day, patients on CYP3A4 
inducers did not reach the lower limit of the proposed target, 5 ng/mL, until the fifth month.  
The frequency of titration was not specified in the trial and doses were titrated 
approximately every month to achieve the target, which is different from what is proposed 
in the product label.  

In summary, as in the clinical trial patients did not reach the lower limit of the proposed target, 5 
ng/mL until the second month, this warrants a need for higher dose/titration scheme in these 
patients. In addition, it is known from a dedicated drug-drug interaction study in healthy volunteers 
that co-administration of rifampin, a strong CYP3A4 inducer, decreased everolimus exposure by ~ 
65%. These data support the recommendation of doubling the starting dose in patients requiring 
strong CYP3A4 inducers (see proposed labeling, Section 3). The proposed every two week titration 
schedule to achieve the target appears reasonable since the frequent titration scheme will allow the 
patients to reach the 5 ng/mL target earlier. 
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Figure 4: Time course of steady state Cmin over time for everolimus 4.5 mg/m2/day dosing 
regimen in the phase 3 trial.  The black dashed line indicates the lower limit of the target, 5 
ng/mL. Only mean concentrations are plotted for better visualization.     
Note: 

– PK samples collected in the absence of co-medication with any CYP3A4/PgP inducer or 
inhibitor: N= 45, n=35, 34, 36, 37, 34, 36, 39, 28, 14, 9, 2 for corresponding timepoints  

– PK samples collected with co-administration of a CYP3A4/PgP inducer and without co-
administration of any CYP3A4/PgP inhibitor  N= 39, n=34, 31, 28, 27, 23, 31, 26, 21, 10, 4, 
2 for corresponding timepoints  

 

2.1.6 Is the starting dose and titration scheme appropriate for patients not taking 
concomitant enzyme-inducing anti-epileptic drugs (EIAED)? 

 
Yes. The dose of 4.5 mg/m2/day is recommended as starting dose based on the following data 
observed in Study M2301: 

– The higher starting dose proposed for the trial was enable patients to reach the target trough 
concentration as early as the second week (Figure 4).  In the phase 2 trial C2485 with a 
starting dose of 3 mg/m2/day, on an average, patients on CYP3A4 inducers did not reach the 
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lower limit of the proposed target, 5 ng/mL, until the second month. 

– The 4.5-mg/m2/day starting dose is acceptable as data from a Phase 1 pediatric oncology 
study concluded that the maximum tolerated dose (MTD) in children is 5 mg/m2/day 
(Fouladi et al 2007).   

– The geometric mean Cmin (range) values normalized to mg/m2 dose were 1.0, 1.3, 2.1 ng/mL 
for patients not taking CYP3A4/PgP inducer with ages < 10 yr, 10-18 yr, and > 18 yr, 
respectively. Thus, a starting dose of 4.5 mg/m2 should deliver Cmin values of 4.4 ng/mL, 5.7 
ng/mL, and 9.6 ng/mL in patients within the respective age groups. The lowest Cmin value is 
close to the recommended target Cmin lower range. 

 

2.2 GENERAL ATTRIBUTES 

2.2.1 What are the highlights of the chemistry and physical-chemical properties of the drug 
substance and the formulation of the drug product as they relate to clinical 
pharmacology and biopharmaceutics review? 

Physico-chemical properties 
1. Structural formula: 

 
2. Established name:  everolimus 
3. Molecular Weight:  958.25 g/mol 
4. Molecular Formula: C53H83NO14 
5. Chemical Name: (1R,9S,12S,15R,16E,18R,19R,21R,23S,24E,26E,28E,30S,32S,35R),-1,18-

dihydroxy-12-{(1R)-2-[(1S,3R,4R)-4-(2-hydroxyethoxy)-3-methoxycyclohexyl]-1-methylethyl}-
19,30-dimethoxy-15,17,21,23,29,35-hexamethyl-11,36-dioxa-4-azatricyclo[30.3.1.04,9]-
hexatriaconta-16,24,26,28-tetraene-2,3,10,14,20-pentaone 

2.2.2  What are the proposed mechanisms of action and therapeutic indications? 

Everolimus is a signal transduction inhibitor targeting mammalian target of rapamycin (mTOR), an 
enzyme that regulates cell growth, proliferation, angiogenesis and survival.  The indication is for 
the treatment of patients with tuberous sclerosis complex (TSC) who have subependymal giant cell 
astrocytoma (SEGA) and require therapeutic intervention but are not likely to be cured by surgery.  

2.2.3 What are the proposed dosage and route of administration? 
 
The applicant proposed the following dose recommendation:  
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2.3.4 Exposure-response 

2.3.4.1 What are the characteristics of the exposure-response relationships (dose-response, 
concentration-response) for efficacy?   

 Please refer to 2.1.1 and 4.2.1 for details. 

2.3.4.2 What are the characteristics of the exposure-response relationships (dose-response, 
concentration-response) for safety? 

   Please refer to 2.1.2 and 4.2.2 for details. 

2.3.4.3 Is the dose and dosing regimen selected by the sponsor consistent with the known 
relationship between dose-concentration-response, and are there any unresolved 
dosing or administration issues? 

Please refer to 2.1.3, 2.1.4 and 4.2 for details. 

  

2.3.5 Pharmacokinetic characteristics of the drug and its major metabolites 
The applicant states that Cmin is proportional over the dose range of 1.35 mg/m2 to 14.4 mg/m2.  A 
model-based method was used to analyze trough level data from Study M2301. The relationship 
between Cmin and BSA-normalized dose was evaluated using a mixed model with logarithmized-
Cmin as the dependent variable, logarithmized dose (mg/m2) as a fixed effect, and patient as a 
random effect. The model was of the form ln(Cmin) =α + β*ln(dose) + error. Coefficient β was 
estimated along with the 90% confidence interval (CI).  Based on the sponsor’s analysis the dose-
proportionality coefficient β was 1.107 (90% CI 1.03 to 1.19). The reviewer agrees with the 
applicant’s analysis and conclusion.  
 
The following is added in the labeling Section 12.3:  

“Dose Proportionality in Patients with SEGA and TSC: In patients with SEGA and TSC, everolimus 
Cmin was approximately dose-proportional within the dose range from 1.35 mg/m2 to 14.4 mg/m2.” 

 
The following is adapted from the currently FDA-approved Afinitor labeling and previous NDA 
22334 review:  
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Figure 5: Time course of steady state Cmin over time for everolimus 4.5 mg/m2/day dosing 
regimen in patients who were not taking CYP3A4 inducers or inhibitors.  The black dashed 
line indicates the lower limit of the target, 5 ng/mL. Only mean concentrations are plotted for 
better visualization.     
 

Reviewer’s comment: This analysis indicated that everolimus exposure is varied by different age 
groups, supporting the use of TDM to achieve best efficacy. 

 

2.4.2 Based upon what is known about exposure-response relationships and their 
variability and the groups studied, healthy volunteers vs. patients vs. specific 
populations, what dosage regimen adjustments, if any, are recommended for each of 
these groups?  If dosage regimen adjustments are not based upon exposure-response 
relationships, describe the alternative basis for the recommendation.   

 
The dose adjustments for patients taking concomitant CYP3A4 inducers or CYP3A4 inhibitors 
were approved by FDA previously and there are no changes in the current submission.  
 
As for hepatic impairment, previous approved labeling recommends the following: 
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At the review of the current NDA submission, the medical reviewer recommends reducing the 
starting dose of AFINITOR DISPERZ or AFINITOR by approximately 50% (instead of avoid use) 
in patients with SEGA who have severe hepatic impairment (Child-Pugh class C). Subsequent 
dosing should be based on therapeutic drug monitoring.  This recommendation is more consistent 
with the dose adjustment in the RCC or PNET indication. The reviewer agrees with the above 
recommendation, taking into consideration of the safety profile discussed above and the wide 
target range of trough concentration for TDM. 
 

2.5 GENERAL BIOPHARMACEUTICS 

2.5.1 Based on BCS principles, in what class is this drug and formulation?  What solubility, 
permeability and dissolution data support this classification? 

Everolimus is a low permeability drug based on the in vitro permeability study using Caco-2 cell 
monolayers.  The reported everolimus solubility is < 0.01% (0.1 mg/mL) in water, 0.1 N HCl, and 
citrate buffer (pH 2.0 - 10.0).  

2.5.2 Is the dispersible tablet bioequivalent to the MF/FMI tablet?  
Everolimus formulations used in the studies included in the current submission are listed in Table 
6. The final market image (FMI) tablet is the approved market formulation, and the market 
formulation (MF) tablet is the formulation used generally in clinical studies. The review by Dr. 
Bullock states that previous study C2119 has demonstrated the bioequivalence (BE) between the 
FMI and MF formulations. In addition to the regular FMI/MF tablets, the proposed age-appropriate 
dispersible tablets were used in the BE Studies X2105 and X2106.  
 
The current market product for the SEGA indication is the everolimus FMI tablet with strengths of 
2.5-mg and 5-mg. To satisfy the agreement for an age-appropriate formulation in the Pediatric 
Investigational Plan and the Written Request, the applicant developed the 2-mg, 3-mg, and 5-mg 
dispersible tablets for the TSC with SEGA indication. The 2-mg, 3-mg and 5-mg dispersible tablets 
are proportional in composition.  
 
Note:  In previous BE Study C2121:  the bioavailability of 5 x 1-mg  FM tablets administered as a 
suspension in water relative to that of 5 x 1-mg tablets administered as intact tablets was 88% (90% 
CI = 0.8 to 0.96).  Cmax of the suspension was 72% (90% CI = 0.63 to 0.82) that of the intact tablets. 
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• For trough concentrations less than 5 ng/mL, increase the daily dose by 2.5 mg (in patients taking 
AFINITOR Tablets) or 2 mg (in patients taking AFINITOR DISPERZ). 

• For trough concentrations greater than 15 ng/mL, reduce the daily dose by 2.5 mg (in patients taking 
AFINITOR Tablets) or 2 mg (in patients taking AFINITOR DISPERZ). 

• If dose reduction is required for patients receiving the lowest available strength, administer every 
other day. 

 
2.5  Dose Modifications in Subependymal Giant Cell Astrocytoma with TSC  
 
Hepatic Impairment  

• Reduce the starting dose of AFINITOR Tablets or AFINITOR DISPERZ by approximately 50% in 
patients with SEGA who have severe hepatic impairment (Child-Pugh class C). Adjustment to the 
starting dose for patients with SEGA who have mild (Child-Pugh class A) or moderate (Child-Pugh 
class B) hepatic impairment may not be needed. Subsequent dosing should be based on therapeutic 
drug monitoring. 

• Assess everolimus trough concentrations approximately two weeks after commencing treatment, a 
change in dose, or any change in hepatic function [see Dosage and Administration (2.3, 2.4)]. 

 
CYP3A4 and/or P-glycoprotein (PgP) Inhibitors 
Avoid the use of concomitant strong CYP3A4 inhibitors (e.g., ketoconazole, itraconazole, clarithromycin, 
atazanavir, nefazodone, saquinavir, telithromycin, ritonavir, indinavir, nelfinavir, voriconazole) in patients 
receiving AFINITOR Tablets or AFINITOR DISPERZ [see Warnings and Precautions (5.7) and Drug 
Interactions (7.1)]. 
 
For patients who require treatment with moderate CYP3A4 and/or PgP inhibitors (e.g., amprenavir, 
fosamprenavir, aprepitant, erythromycin, fluconazole, verapamil, diltiazem):  
Reduce the AFINITOR Tablets or AFINITOR DISPERZ dose by approximately 50%. Administer every 
other day if dose reduction is required for patients receiving the lowest available strength.  

• Assess everolimus trough concentrations approximately two weeks after dose reduction [see Dosage 
and Administration (2.3, 2.4)]. 

• Resume the dose that was used prior to initiating the CYP3A4 and/or PgP inhibitor 2-3 days after 
discontinuation of a moderate inhibitor. Assess the everolimus trough concentration approximately 
two weeks later [see Dosage and Administration (2.3, 2.4)]. 

Do not ingest foods or nutritional supplements (e.g., grapefruit, grapefruit juice) that are known to inhibit 
cytochrome P450 or PgP activity.  
 
Strong CYP3A4 Inducers  
Avoid the use of concomitant strong CYP3A4 inducers (e.g., phenytoin, carbamazepine, rifampin, rifabutin, 
rifapentine, phenobarbital) if alternative therapy is available [see Warnings and Precautions (5.7) and Drug 
Interactions (7.2)]. For patients who require treatment with a strong CYP3A4 inducer:  

• Double the dose of AFINITOR Tablets or AFINITOR DISPERZ.  
• Assess the everolimus trough concentration two weeks after doubling the dose and adjust the dose if 

necessary to maintain a trough concentration of 5 to 15 ng/mL [see Dosage and Administration (2.3, 
2.4)]. 

• Return the AFINITOR Tablets or AFINITOR DISPERZ dose to that used prior to initiating the 
strong CYP3A4 inducer if the strong inducer is discontinued, and assess the everolimus trough 
concentrations approximately two weeks later [see Dosage and Administration (2.3, 2.4)]. 

Do not ingest foods or nutritional supplements (e.g., St. John’s Wort (Hypericum perforatum)) that are 
known to induce cytochrome P450 activity.  
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5.8  Hepatic Impairment 
For patients with SEGA and mild or moderate hepatic impairment, adjust the dose of AFINITOR or 
AFINITOR DISPERZ based on therapeutic drug monitoring. For patients with SEGA and severe hepatic 
impairment, reduce the starting dose of AFINITOR or AFINITOR DISPERZ by approximately 50% and 
adjust subsequent doses based on therapeutic drug monitoring [see Dosage and Administration (2.4, 2.5)]. 
 

8.4  PEDIATRIC USE 

Pediatric use of AFINITOR and AFINITOR DISPERZ is recommended for patients 1 year of age and older 
with TSC for the treatment of SEGA that requires therapeutic intervention but cannot be curatively resected. 
The safety and effectiveness of AFINITOR and AFINITOR DISPERZ have not been established in pediatric 
patients with renal angiomyolipoma with TSC in the absence of SEGA. 
 
The effectiveness of AFINITOR in pediatric patients with SEGA was established in two clinical trials based 
on demonstration of durable objective response, as evidenced by reduction in SEGA tumor volume [see 
Clinical Studies (14.5)]. Improvement in disease-related symptoms and overall survival in pediatric patients 
with SEGA has not been demonstrated. The long term effects of AFINITOR on growth and pubertal 
development are unknown. 
 
Study 1 was a randomized, double blind, multicenter trial comparing AFINITOR (n=78) to placebo (n=39) 
in pediatric and adult patients. The median age was 9.5 years (range 0.8 to 26 years). At the time of 
randomization, a total of 20 patients were < 3 years of age, 54 patients were 3 to < 12 years of age, 27 
patients were 12 to < 18 years of age, and 16 patients were > 18 year of age. The overall nature, type, and 
frequency of adverse reactions across the age groups evaluated were similar, with the exception of a higher 
per patient incidence of infectious serious adverse events in patients < 3 years of age.  A total of 6 of 13 
(46%) patients < 3 years of age had at least one infectious serious adverse event due to infection, compared 
to 2 of 7 (29%) patients treated with placebo. No patient in any age group discontinued AFINITOR due to 
infection [see Adverse Reactions (6.5)]. Subgroup analyses showed reduction in SEGA volume with 
AFINITOR treatment in all pediatric age subgroups. 
 
Study 2 was an open label, single arm, single-center trial of AFINITOR (N=28) in patients aged ≥ 3 years; 
median age was 11 years (range 3 to 34 years). A total of 16 patients were 3 to < 12 years, 6 patients were 12 
to < 18 years, and 6 patients were ≥ 18 years. The frequency of adverse reactions across the age-groups was 
generally similar  [see Adverse Reactions (6.5)]. Subgroup analyses showed reduction in SEGA volume with 
AFINITOR treatment in all pediatric age subgroups.  
Everolimus clearance normalized to body surface area was higher in pediatric patients than in adults with 
SEGA [see Clinical Pharmacology (12.3)].The recommended starting dose and subsequent requirement for 
therapeutic drug monitoring to achieve and maintain trough concentrations of 5 to 15 ng/mL are the same for 
adult and pediatric patients with SEGA [see Dosage and Administration (2.3, 2.4)]. 
 
8.7  Hepatic Impairment 
For patients with SEGA who have severe hepatic impairment (Child-Pugh class C), reduce the starting dose 
of AFINITOR or AFINITOR DISPERZ by approximately 50%. For patients with SEGA who have mild 
(Child-Pugh class A) or moderate (Child-Pugh class B) hepatic impairment, adjustment to the starting dose 
may not be needed. Subsequent dosing should be based on therapeutic drug monitoring [see Dosage and 
Administration (2.4, 2.5)]. 
 
  
12.2 Pharmacodynamics 
Exposure Response Relationships 
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In patients with SEGA, higher everolimus trough concentrations appear to be associated with larger 
reductions in SEGA volume. However, as responses have been observed at trough concentrations as low as 5 
ng/mL, once acceptable efficacy has been achieved, additional dose increase may not be necessary. 
 
12.3  Pharmacokinetics 
Absorption 
Dose Proportionality in Patients with SEGA and TSC: In patients with SEGA and TSC, everolimus Cmin was 
approximately dose-proportional within the dose range from 1.35 mg/m2 to 14.4 mg/m2. 
 
Relative bioavailability of AFINITOR DISPERZ (everolimus tablets for oral suspension): The AUC0-∞ of 
AFINITOR DISPERZ was equivalent to that of AFINITOR Tablets; the Cmax of this formulation was 20-
36% lower than that of AFINITOR Tablets. The predicted trough concentrations at steady-state were similar 
after daily administration. 
 
 Effects of Age and Gender 
In patients with SEGA, the geometric mean Cmin values normalized to mg/m2 dose in patients aged < 10 
years and 10 to 18 years were lower by 54% and 40%, respectively, than those observed in adults (> 18 years 
of age), suggesting that everolimus clearance normalized to body surface area was higher in pediatric 
patients as compared to adults. 
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4 APPENDICES 

4.1 SPONSOR’S ANALYSIS 

4.1.1 Exposure-Response Analysis 

Sponsor conducted exploratory exposure-response analysis for efficacy (tumor change from 
baseline) and safety endpoints (infections and stomatitis).  

4.1.1.1 Efficacy 
The relationship between everolimus exposure and absolute change from baseline in sum of 
volumes of target SEGA lesions was investigated by a linear mixed model including the 
sum of volumes at baseline, the log-transformed time-normalized Cmin between the previous 
and the current brain CT/MRI assessment as fixed effect and patient as random effect. 
Results of linear mixed model analysis of the SEGA volume-Cmin relationship indicate that 
the relationship between percent change from baseline in SEGA lesion volume and Cmin was 
statistically significant with a 12.98% (95% CI= -18.16%, -7.46%) tumor size reduction for 
a 2-fold Cmin increase. 

 
 

Figure 7: Relationship between percent change from baseline in SEGA volume 
and Cmin 
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4.2.1.5 Results 

 

SEGA Response rate 
In the absence of placebo arm in the C2485 trial, exposure-efficacy analysis provides supportive 
evidence of effectiveness.  It can be seen from Figure 1 that there is increase in response with 
increasing trough concentrations with no additional benefit at Cmin > 3 ng/ml. Multivariate analyses 
showed that females or older patients have a trend of higher response than males or younger 
patients (Figure 8). 

 

 

 

 
 

 

Figure 8: Estimated Odds Ratios of the Full Logistic Regression Model of SEGA Response. 
The horizontal error bars depict the estimated 95% confidence intervals.  

 
SEGA Volume 
There were 76 everolimus and 39 placebo patients contributing a total of 510 sums of target SEGA 
volumes to the analysis. An indirect response PK-PD model was developed to describe the 
exposure-efficacy relationship of everolimus in patients with TSC who have SEGA. 
  
The estimated typical IC50 (6.41 ng/mL) and related 95% confidence interval (4.43-8.39 ng/mL) 
provides supportive evidence for the selection of the target concentration range 5-15 ng/mL(Figure 
9). 
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Figure 9: Simulation of typical sum of target SEGA volumes versus steady-state Cmin at 
Week 24 of post-treatment. 

 

SEGA Tumor Rebound 
The tumor re-growth in patients after the core treatment phase does not seem to be associated with 
lower exposures. 

The best response (BR) and last response (LR) was considered to define patients with tumor re-
growth. If LR was lower than BR, the patient was classified as having tumor growth. If last 
response was the best response, then the patient was assumed to have sustained reduction in tumor 
over the entire period.  Drug exposure is indicated as predicted Cmin at the time of LR. Changes of 
Cmin between the time of LR and BR were calculated.  
 

The data from both scenarios indicated that there is no clear relationship between Cmin and tumor 
rebound (Figure 10, left). A total of 31 patients had measured last response (LR) that was worse 
than the best response (BR) during the treatment period.  These patients were classified as patients 
with tumor re-growth or rebound which was defined as the % increase in SEGA tumor volume from 
BR.  Among them, 68% of the patients (N=21 out of 31) had a decrease of Cmin from BR to LR. 
(Figure 10, right).  There are 2 patients with no change of Cmin and 8 patients had an increase of 
Cmin.  This observation provides supportive evidence for the effectivenees of everolimus in SEGA 
tumor reduction.  

Although analyses showed that more than two third of the patient who suffered tumor rebound had 
decreased everolimus exposure during that time period, there is insufficient evidence to indicate 
that lower exposures might be responsible for tumor re-growth.  
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Figure 10:  Exposure and tumor rebound relationship for everolimus. Left: Tumor rebound 
vs. everolimus exposure.   LR was lower than BR (red) or the last response was the best 
response (blue). Right: Tumor rebound vs. change of Cmin from BR to LR.  
 

 

4.2.2 Exposure-Response Analysis for Safety 

4.2.2.1 Objectives 

The objective of this analysis was to explore the exposure-response for safety to evaluate 
the proposed target trough concentration range of 5-15 ng/ml. 

4.2.2.2 Methods 

Stomatitis and infections were the most common adverse events observed in the analysis.  
Since we had only 28 patients in the safety database the average Cmin exposures were 
divided by median to form low and high exposure group to see if there was a trend of 
increasing adverse events with higher exposures.  Upper respiratory track infections (URI) 
which were common type of infections were also explored.  The toxicity profile of 
everolimus in SEGA was similar to what has been observed and stated in the approved label 
for Afinitor for the renal cell carcinoma indication. 

Since the safety dataset was small, patient who discontinued due to adverse events or had 
serious adverse events were also examined. 

4.2.2.3 Datasets 
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In summary: 
Data from Study M2301 suggest that higher everolimus Cmin was associated with a larger 
reduction from baseline in SEGA volume.   

 
Within the everolimus Cmin exposure observed in the patients with SEGA in Studies C2485 and 
M2301, there were no apparent relationships between time-averaged Cmin and clinically notable 
adverse events, suggesting that higher Cmin was not associated with a higher safety risk within the 
everolimus ranges observed in the two studies. 

  

 

 
  
 

 

 

  

Figure 11: Exposure-safety relationships for most common adverse events. 
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ASSESSMENT OF BIOPHARMACEUTICS INFORMATION 
 
1. Background 
 
Novartis is seeking approval for a pediatric-appropriate formulation of everolimus 2 mg, 3 mg, and 5 mg tablets. 
The Applicant has an approved IR tablet formulation (NDA 22334, 29-Oct-2010) on the market for the same 
proposed indication. 
 
Drug Substance 
Everolimus is a macrocyclic lactone with potent anti-proliferative and immunosuppressant properties which is 
derived by chemical modification from the natural product rapamycin. The structure of everolimus is shown in 
Figure 1. 
 

 
Figure 1. Structure of everolimus 

 
The solubility profile of everolimus is shown in Table 1.The drug substance is practically insoluble in water but is 
soluble in organic solvents. Additionally, it is unstable at temperatures above room temperature and is sensitive to 
light. 
 

Table 1. Solubility Profile of Everolimus at 25±0.5°C 
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whereas BE batches pass f2 testing. 900 mL of pH.4.5 provides 2.5 times what is required in order to form a 
saturated solution. This is just short of the 3x recommendation by the dissolution guidance. Perhaps if the 
dissolution volume were 1000 mL, sink conditions can be fulfilled. Therefore, pH4.5 phosphate buffer should be 
used as the dissolution medium. 
 
The following Biopharmaceutics comment was conveyed to the Applicant in an IR letter dated June 20, 2012. 
 

FDA Comment 1 
Your proposed dissolution method is not discriminating and therefore not acceptable. We 
recommend that you use phosphate buffer pH 4.5 as your dissolution medium because it is 
biorelevant and discriminating (Figure 2-13 in 3.2.P.2 demonstrates that non-BE batches fail f2 
testing in phosphate buffer pH 4.5. Figure 2-16 in 3.2.P.2 demonstrates that BE batches pass f2 
testing in pH 4.5). 
 
Applicant’s Response 
Novartis recognizes the Agency’s concern with the proposed dissolution method. The current 
dissolution method using the pH 4.5 buffer has been used to establish comparative dissolution 
profiles of a clinical batch used in the bioequivalence studies X2105 and X2106. In order to 
qualify the method for routine Quality Control testing a full method development and validation 
program is required that complies with late phase requirements. To date, the pH 4.5 buffer method 
has only been used during development to evaluate a small number of batches therefore the data 
pool is very limited. Additional batches will need to be analyzed in order to verify the robustness 
of the method and to evaluate its suitability for routine quality control testing. Additional data are 
also needed for specification setting. 
 
Novartis believes that the proposed method using water and 0.4% SDS is suitable for its intended 
use and is the best method to ensure consistent lot to lot quality at this time. Novartis would like to 
discuss options for further dissolution method development with the Agency and the potential for 
a post approval commitment to provide an updated method and specification. 

 
In a teleconference held with the Applicant on July 25, 2012, the Agency stated that the dissolution method would 
be accepted on an interim basis provided that the Applicant agrees to update the dissolution method as a post-
marketing commitment. Refer to the PMR/PMC document in the Appendix for more details on the 
data/information the Applicant agreed to provide to the Agency after the action date. 
 
 
3. Acceptance Criterion 
 
The proposed dissolution acceptance criterion is shown below. 
 

Proposed Dissolution Acceptance Criterion 

Acceptance criterion 

Q = t 15 minutes 

 
The following Biopharmaceutics comment was conveyed to the Applicant in an IR letter dated March 19, 2012. 
 

FDA Comment 2 
Provide the complete dissolution profile data (raw data and mean values) from the clinical and 
primary stability batches supporting the selection of the dissolution acceptance criterion (i.e., 
specification-sampling time point and specification value) for the proposed product. 
 
Applicant’s Response 
As requested the complete dissolution profile data (raw data and mean values) from the clinical 
and primary stability batches is provided. The specification sampling time point was selected 
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In water + 0.4% SDS, all three dosage strengths released more than  drug in 15 minutes. Thus, the f2 value 
cannot be calculated. The Applicant calculated an f2 value of 65 when comparing the dissolution profiles of 2 mg 
and 5 mg strengths in pH 4.5 buffer, and an f2 value of 72 when comparing the dissolution profiles of 3 mg and 5 
mg strengths in pH 4.5 buffer. Additionally, the Applicant calculated f2 value of 58 when comparing the dissolution 
profiles of 2 mg and 5 mg strengths in pH 6.8 buffer, and an f2 value of 57 when comparing the dissolution profiles 
of 3 mg and 5 mg strengths in pH 6.8 buffer.  
 
Reviewer’s Assessment: 
The Applicant requested a biowaiver for the 2 mg and 3 mg strengths. According to the CFR 320.22(d)(2) 
requirements and the BA/BE Guidance, a biowaiver may be granted for the lower strength products as long as all 
of the following conditions are met: 

• The lower strengths and highest strength product have the same dosage form; 
• There is BA data for the highest strength;  
• The lower strength products are proportionally similar in active and inactive ingredients to the highest 

strength product; and 
• The lower strengths and highest strength product have similar dissolution profiles in three media (pH 

1.2, 4.5, and 6.8). 
 
The lower strengths are in the same dosage form as the 5mg strength. The 2 mg and 3 mg strengths are 
proportionally similar in active and inactive ingredients (refer to Table 1). There is BA/BE data for the 5mg 
strength (refer to Tables 4 and 5). Additionally, the lower strengths and highest strength product have f2 similar 
dissolution profiles in water + 0.4% SDS, pH 4.5 buffer, and pH 6.8 buffer (refer to Reviewer’s Tables 1-3) . It is 
acceptable to substitute water + 0.4% SDS for pH 1.2 buffer since the drug substance is not soluble in acidic 
media up to pH 3. 
 

Reviewer’s Table 1. f2 Similarity Factor in Water + 0.4% SDS 
Strength Comparison Applicant’s f2 value Reviewer’s f2 Value 
2 mg vs. 5mg - - 
3 mg vs. 5mg - - 

 
Reviewer’s Table 2. f2 Similarity Factor in pH 4.5 

Strength Comparison Applicant’s f2 value Reviewer’s f2 Value 
2 mg vs. 5mg 65 67 
3 mg vs. 5mg 72 72 

 
Reviewer’s Table 3. f2 Similarity Factor in pH 6.8 

Strength Comparison Applicant’s f2 value Reviewer’s f2 Value 
2 mg vs. 5mg 58 58 
3 mg vs. 5mg 57 58 

 
 
The Applicant has provided sufficient data to meet the requirements of CFR 320.22(d)(2). Therefore, a biowaiver 
is granted for the 2 mg and 3 mg strengths. 
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APPENDIX 
 
 

PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 203985 
Afinitor Disperz® Tablet for Oral Suspension 

 
PMR/PMC Description: 

Dissolution Method Development Report and Prior Approval Supplement 
(including the revised dissolution method and information to support the 
dissolution acceptance criterion) 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  N/A 
 Study/Trial Completion:  N/A 
 Final Report Submission:  02/29/2013 
 Other: Prior Approval Supplement 

Submission: 
 08/29/2013 

 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
      

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 
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PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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CLINICAL PHARMACOLOGY  
 FILING FORM/CHECKLIST FOR NDA # 203-985 

 

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 
NDA/BLA Number 203-985 Brand Name Afinitor DISPERZ 
OCP Division (I, II, III, IV, V) V Generic Name Evorolimus 
Medical Division Oncology Drug Class mTOR inhibitor 

OCP Reviewer Jian Wang, Ph.D.  Indication(s) 
Tuberous sclerosis complex (TSC) 
who have subependymal giant cell 
astrocytoma (SEGA) 

OCP Team Leader Hong Zhao, Ph.D. 
 Dosage Form 

2-mg, 3-mg, and  5-mg dispersible 
tablets 
 

Pharmacometrics Reviewer Jian Wang, Ph.D.  
Pharmacometrics Team Leader Christine Garnett, Pharm.D. Dosing Regimen 4.5 mg/m2/day  

Pharmacogenomics Reviewer    
Pharmacometrics Team Leader    
Date of Submission 02/29/2012 Route of Administration Oral 
Estimated Due Date of OCP Review  Sponsor Novartis 
Medical Division Due Date 06/29/2012 Priority Classification Priority 

PDUFA Due Date 8/27/2012 
  

Clin. Pharm. and Biopharm. Information 
 “X” if included 

at filing 
Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                      

Table of Contents present and sufficient to 
locate reports, tables, data, etc. 

X                                                    

Tabular Listing of All Human Studies  X                                                    
HPK Summary  X                                                    
Labeling  X    
Reference Bioanalytical and Analytical 
Methods 

X    

I.  Clinical Pharmacology     
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
Pharmacokinetics -     

Healthy Volunteers- 
    

single dose:     
multiple dose:     

Patients- 
    

single dose:     
multiple dose: X 2  C2485, M2301 

  
  Dose proportionality - 

    

fasting / non-fasting single dose:     
fasting / non-fasting multiple dose:     
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    Drug-drug interaction studies -                              
In-vivo effects on primary drug:     
In-vivo effects of primary drug:     

In-vitro:     
    Subpopulation studies -                              

ethnicity:     
gender:     

pediatrics:     
geriatrics:     

renal impairment:     
hepatic impairment:     

    PD -                                                     QT Study:                          
Phase 2: X 1  C2485 
Phase 3:  X 1  M2301 

    PK/PD -     
Phase 1 and/or 2, proof of concept: X 1  C2485 

Phase 3 clinical trial:  X 1  M2301 
    Population Analyses -     

Data rich:     
Data sparse: X   M2301 (Cmin, C2h) 

II.  Biopharmaceutics                              
    Absolute bioavailability     
    Relative bioavailability -            

solution as reference:     
alternate formulation as reference:     

    
 
 
 Bioequivalence studies - 

                             

traditional design; single / multi dose: X 2  X2105, 
X2106 

replicate design; single / multi dose:     
    Food-drug interaction studies X    
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol induced 
   dose-dumping 

    

III.  Other CPB Studies                              
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan X 2  M2301, C2485 
    Literature References X    
Total Number of Studies  4  M2301, C2485,  

X2105, X2106 
 
On initial review of the NDA/BLA application for filing: 
 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data comparing to-

be-marketed product(s) and those used in the pivotal clinical 
trials? 

X   X2105, X2106 

2 Has the applicant provided metabolism and drug-drug 
interaction information? 

    

3 Has the sponsor submitted bioavailability data satisfying the 
CFR requirements? 

    

4 Did the sponsor submit data to allow the evaluation of the 
validity of the analytical assay? 

    

5 Has a rationale for dose selection been submitted? X    
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6 Is the clinical pharmacology and biopharmaceutics section of 
the NDA organized, indexed and paginated in a manner to 
allow substantive review to begin? 

X    

7 Is the clinical pharmacology and biopharmaceutics section of 
the NDA legible so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does it have 
appropriate hyperlinks and do the hyperlinks work? 

X    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g., 
CDISC)?  

X    

10 If applicable, are the pharmacogenomic data sets submitted in 
the appropriate format? 

    

        Studies and Analyses  
11 Is the appropriate pharmacokinetic information submitted? X    
12 Has the applicant made an appropriate attempt to determine 

reasonable dose individualization strategies for this product 
(i.e., appropriately designed and analyzed dose-ranging or 
pivotal studies)? 

X    

13 Are the appropriate exposure-response (for desired and 
undesired effects) analyses conducted and submitted as 
described in the Exposure-Response guidance? 

X    

14 Is there an adequate attempt by the applicant to use exposure-
response relationships in order to assess the need for dose 
adjustments for intrinsic/extrinsic factors that might affect the 
pharmacokinetic or pharmacodynamics? 

X    

15 Are the pediatric exclusivity studies adequately designed to 
demonstrate effectiveness, if the drug is indeed effective? 

X   The sponsor 
requested 
pediatric 
exclusivity 
determination 

16 Did the applicant submit all the pediatric exclusivity data, as 
described in the WR? 

X   M2301, 
C2485,  
X2105, 
X2106 

17 Is there adequate information on the pharmacokinetics and 
exposure-response in the clinical pharmacology section of the 
label? 

X    

        General  
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product? 

X    

19 Was the translation (of study reports or other study 
information) from another language needed and provided in 
this submission? 

  X  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? Yes 
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If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant. N/A 
 
 
Jian Wang, Ph.D.             04/02/2012 
Clinical Pharmacology Reviewer     Date 
 
Hong Zhao, Ph.D.             04/02/2012 
Clinical Pharmacology Team Leader     Date 
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BIOPHARMACEUTICS FILING REVIEW 
Office of New Drug Quality Assessment 

Application No.:  NDA 203-985 

Submission Date: February 29, 2012 

 
Reviewer:  Kareen Riviere, Ph.D. 

Division: Oncology Products 2 Acting Biopharmaceutics Supervisory 
Lead: Angelica Dorantes, Ph.D. 

Sponsor: Novartis Pharmaceuticals Secondary Signature: Sandra Suarez-Sharp, 
Ph.D. 

Trade Name:  Afinitor® DISPERZ™ Date 
Assigned: March 8, 2012 

Generic Name:  Everolimus Date of 
Review:  March 16, 2012 

Indication:  

Treatment of patients with tuberous 
sclerosis complex (TSC) who have 
subependymal giant cell astrocytoma 
(SEGA) and require therapeutic 
intervention but are not likely to be 
cured by surgery 

Formulation/strengths: Dispersible tablets/2mg, 3mg and 5mg 
Route of 
Administration: Oral 

Type of Submission: Original New Drug 
Application 

 
SUBMISSION: 
 
This is a 505(b)(1) New Drug Application for immediate release dispersible tablets containing 2 mg, 3 mg, and 5 mg 
of everolimus.  The proposed indication is for the treatment of patients with tuberous sclerosis complex (TSC) who 
have subependymal giant cell astrocytoma (SEGA) and require therapeutic intervention but are not likely to be cured 
by surgery. The Applicant has an Afinitor® (everolimus) IR tablet formulation (NDA 22-334; approved October 29, 
2010) on the market for the same proposed indication. 
 
BIOPHARMACEUTIC INFORMATION: 
 
This submission includes a drug product development section, a dissolution development report with a proposed 
dissolution specification and acceptance criterion, BA/BE data comparing the 5 mg strength to the approved IR 1 mg 
and 5 mg tablets, and comparative dissolution data supporting the BA/BE waiver request for the 2 mg and 3 mg 
strengths. 
 
The proposed dissolution method: 
 

USP 
Apparatus 

Rotation 
Speed 

Media 
Volume Temp Medium 

 
The proposed acceptance criteria: 
 

Acceptance criterion 

Q = t 15 minutes 

 
The Biopharmaceutics review for this NDA will be focused on the evaluation and acceptability of the proposed 
dissolution methodology and acceptance criterion, as well as the acceptability of the BA/BE waiver request for the 2 
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mg and 3 mg strengths based on dissolution profile comparisons. 
 
To aid in the review of the Applicant’s submission, the following will be conveyed/requested:  

 

 
 

 

 

 
 
RECOMMENDATION:  
 
The ONDQA/Biopharmaceutics team has reviewed NDA 203-985 for filing purposes. We found this NDA fileable 
from a Biopharmaceutics perspective. The Applicant has submitted a reviewable submission. The above comments 
will be conveyed to the sponsor in an Information Request letter. 

 
 
     Kareen Riviere, Ph.D.                                                         Sandra Suarez-Sharp, Ph.D.    
     Biopharmaceutics Reviewer                                                 Senior Biopharmaceutics Reviewer 
     Office of New Drug Quality Assessment                             Office of New Drug Quality Assessment 
 
     cc: Angelica Dorantes, Ph.D. 
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