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1.0 Brief Background: 

Detrol LA is currently approved in adults for the treatment of overactive bladder with symptoms 
ofurge urinary incontinence, urgency, and frequency. NDA 21-228 (supplement 006) contains 
pediatric efficacy and safety studies including pharmacokinetic data and proposed labeling in 
response to a written request for pediatric studies to be performed in both neurologically impaired 
and neurologically normal children. The submission contains no new CMC or 
pharmacology/toxicology information. The Pediatric Exclusivity Board met on January 5, 2004, 
and granted an additional6-month exclusivity for both NDA 21-228 (Detrol LA) and NDA 20­
771 (Detrol). 

2.0 Executive Summary and Recommendation: 

Based on the clinical and pharmacokinetic data submitted in response to a Pediatric Written 
Request, this supplement may be approved. Efficacy was notdemonstrated in either the 
neurologically impaired or neurologically normal pediatric patient populations. New safety 
information from the pediatric studies should be incorporated into the Detrol LA label. 

3.0 Overview of Submitted Efficacy and Safety Studies: 

In response to the written request, the sponsor submitted the results of 3 studies in neurologically 
impaired children (001, 002, and 003), 2 studies in neurologically intact children with symptoms 
ofurgency incontinence (008 and 020), and an open-label extension safety study (021) containing 
subjects from Studies 020 and 018. In addition, 2 pharmacokinetic (PK) studies (018 and 044) 
and two bioequivalence studies (004 and 005) were submitted. 

Studies in neurologically impaired children: 

Study# N age formulation dose placebo 
001 19 I mo-4yrs syrup 0.03, 0.60, 

0.12 
mg/kg/day 

no 

002 15 . 5-l 0 yrs syrup 0.03, 0.60, 
0.12 
mg/kg/day 

no 

003 II 11-15 yrs Detro! LA 2, 4, 6 mg/day no 

Studies in neurologically intact children: 

Study# N Age Formulation Dose Placebo 
008 369 5-lOyrs Detro! LA 2 mg/day Yes 

Drug:plac = 

2:1 
020 342 5-10 yrs Detro! LA 2 mg/day Yes 

Drug:plac = 

2:1 



4.0 Studies in neurologically impaired children 

The trial designs of the 3 studies (001, 002, and 003) in neurologically impaired patients were 
nearly identical ~xcept for the ages of the patients and the formulations studied. 

Studies 001 and 002 were 12 week, multicenter, open-label, dose escalation, PK, 
pharmacodynamic (PD), clinical efficacy and safety studies. Patients were emolled within 3 
months of a baseline urodynamic evaluation. In 001 and 002, dosing was initiated at 0.03 
mg/kg/day in two divided doses and maintained for four weeks. Following review of the safety 
data, the dose was escalated to 0.06 mg/kg/day for four weeks and then to 0.12 mg/kg/day for 
four weeks. Urodynamic data, patient diary data, and safety data were collected at the end of each 
dose period. PK data were collected only at the 0.06 mg/kg/day dose. The drug formulation used 
in Trials 001 and 002 was an investigational product, tolterodine tartrate oral solution (1 mg/5 cc) 
which is not commercially available. The mid-range dose (0.06 mg/kg/day) was chosen to 
approximate the exposure of adults receiving 2 mg bid of the tolterodine IR tablet. In study 003 
(10 to 15 year-old group), all patients received Detrol LA 2 mg for 4 weeks, then 4 mg for 4 
weeks, and finally 6 mg for 4 weeks. Patients emolled in Trial 003 who were unable to swallow 
the capsule(s) were allowed to empty the capsule and consume the beads sprinkled over food. 

Inclusion criteria included patients with stable neurological disease (meningomyelocoele, spinal 
dysraphism, cerebral palsy, traumatic spinal cord injury) and urodynamic evidence of detrusor 
hyperreflexia. Patients were required to need intermittent catheterization for management of 
urinary drainage. Exclusion criteria included use of an indwelling cathether within 4 weeks of 
emollment, clinically significant urinary tract infection, and treatment with a potent CYP 3A4 
inhibitor within 7 days of any study measurements. 

Endpoints included both data obtained from urodynamic evaluation and data derived from patient 
diaries. Urodynamic endpoints were: 1) volume to first detrusor contraction of> 10 em H20 
pressure 2) functional bladder capacity and leak point pressure 3) intravesical volume at 20 and 
30 em H20 pressure 4) maximal cystometric capacity (intravesical volume at 40 em "H20 pressure) 
5) bladder compliance and 6) percent change in cystometric capacity. Diary derived endpoints 
were: 1) mean number of catheterizations or micturitions per 24 hours 2) mean volume per 
catheterization/micturition and 3) mean number of incontinence episodes/24 hours. Diary data 
were based on means derived from three-day diary recordings done at baseline and at each dose 
period (weeks4, 8, and 12). 

4.1 Trial 001 (Drug formulation is syrup): 

Nineteen patients (I 0 boys and 9 girls) were emolled. More than 80% were Caucasian. Three 
patients were less than 6 months of age, 6 were between 6 months and 2 years, and 10 were 
between 2 and 4 years of age. Eighteen patients had myelomeningocele and one had experienced 
a spinal cord injury. 

Changes from baseline in urodynamic measurements are shown in Table 1. 
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Table 1. Study 001 Change from baseline urodynamic variables 

Baseline 

Change from 
Baseline to 
Dose I (0.03 
mg/kg/day) 

Change from 
Baseline to 
Dose 2 (0.06 
mg/kg/day) 

Change from 
Baseline to 
Dose 3 (0.12 
mg/kg/day) 

Mean 

(SD) 

N 

Mean 
(SD) 

N 

Mean 

(SD) 

N 

Mean 
(SD) 

N 

VFDC 
(ml) 

21.7 

(16.6) 

19 

2.5 
(20.9) 

17 

15.9 

(30.5) 

16 

34.4 

(61.4) 

17 

FBC(ml) 

74.2 

(41.5) 

19 

-3.5 
(36.6). 

19 

31.7 
(54.7) 

18 

32.5 

(63.7) 

17 

LPP 

(em 
HzO) 

49.0 

(21.3) 

19 

0.4 
(20.8) 

18 

-8.4 

(14.4) 

16 

-3 

(14.3) 

14 

IVVat 
20cm 
HzO 
(ml) 

42.6 

(21.1) 

19 

2.4 

(28.6) 

18 

37.1 
(52.2) 

14 

29.2 

(46.9) 

15 

IVV at 
30cm 
HzO 
(ml) 

50.9 

(30.8) 

13 

-3.2 

26.4) 

12 

24.1 

(45.7) 

8 

27.2 

(59.5) 

9 

IVVat 
40cm 
HzO 
(ml) 

71.3 

(43.6) 

12 

-10 

(36.0) 

9 

46.0 

(74.0) 

6 

12.8 

(40.1) 

5 

BWC 

0-20 
em 
HzO 
(mil em 
HzO) 

2.1 

(1.1) 

19 

0.1 
(1.4) 

18 

1.9 

(2.6) 

14 

1.5 

(2.3) 

15 

BWC 

0-30 
em 
HzO 
(ml/cm 
HzO) 

1.7 

(1.0) 

13 

-0.1 

(0.9) 

12 

0.8 

(1.5) 

8 

0.9 

(2.0) 

9 

BWC 

0-40 
em 
HzO 
(ml/cm 
HzO) 

1.8 

(1.1) 

12 

-0.3 

(0.9) 

9 

1.2 

(1.8) 

7 

0.3 

(1.0) 

5 

VFDC= Volume to first detrusor contraction > 10 em H20 

FBC = Functional bladder capacity 


LPP =Leak point pressure 


IVV= Intravesical volume 


BWC= Bladder wall compliance 


Bold cells- Confidence interval around the change from baseline does not contain 0 


Changes from baseline in micturition diary data (Trial 001) are shown in Table 2. 
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Table 2. Study 001 Change from baseline in micturition diary variables 

Mean # catheterizations Mean# Mean volume per 
or micturitions per 24 incontinence catheterization or 
hours episodes per 24 micturition (ml) 

hours 

Baseline Mean 4.8 5.2 34.9 

(SD) (1.4) (1.9) (16.1) 

N 18 18 18 

Change from 
Baseline to Dose I 
(0.03 mg/kg/day) 

Mean 

(SD) 

-0.1 

(1.1) 

-0.2 

(2.0) 

5.7 

(19.9) 

N 18 18 18 

Change from 
Baseline to Dose 2 
(0.06 mglkg/day) 

Mean 

(SD) 

-0.2 

(I. I) 

-0.9 

(1.9) 

13.2 

(24.0) 

N 17 J8 17 

Change from 
Baseline to Dose 3 
(0.12 mg/kg/day) 

Mean 

(SD) 

-0.1 

(0.8) 

-1.2 

(1.7) 

21.7 

(25.7) 

N 16 17 16 

Bold cells - Confidence mterval around the change from baseline does not contam 0 

4.2 Trial 002 (Drug formulation is syrup): 

Fifteen patients (7 boys and 8 girls) were enrolled. Seven patients were between 5 and 7 years of 
age, inclusive, and 8 were between 8 and 10 years, inclusive. Greater than 70% of the patients 
were Caucasian. Nine patients had myelomeningocele, 2 had spinal cord injury, and the 
remainder are listed as having a congenital spinal cord anomaly. 

Changes from baseline in urodynamic parameters are shown in Table 3. 

4 




· Table 3. Study 002 Change from baseline in urodynamic measurements 

VFD FBC(ml LPP IVV at IVVat IVVat BWC BWC BWC 
c 
(ml) 

) (em 
H20) 

20cm 
H20 

30cm 
H20 

40cm 
HP 

0-20 
em 

0-30 em 
H20 

0-40 em 
H20 

(ml) (ml) (ml) H20 (ml/cm (ml/cm 
(mil em H20) H20) 
H20) 

Baseline Mean 38.4 II9.7 45.6 58 81.3 88.7 2.9 2.7 2.2 

(SD) (40.7) (57.4) (12.8) (59.2) (69.3) (66.4) (3.0) (2.3) (1.7) 

N 14 15 12 13 10 6 13 10 6 

Change from Mean 26.7 37.2 0 26.9 65.3 21.8 1.3 2.2 0.5 
Baseline to (SD) (40.3) (69.8) (8.4) (73.8) (44.4) (3 1.7) (3.7) (1.5) (0.8) 
Dose 1 (0.03 
mg/kg/day) 

N 11 14 10 II 7 4 II 7 4 

Change from Mean 29.6 40.7 13.3 35.2 33.9 49 1.8 1.1 1.2 
Baseline to (SD) (42.3) (82.0) (28.6) (38.2) (41.6) (120.0) (1.9) (1.4) (3.0) 
Dose 2 (0.06 
mg/kg/day) 

N 12 14 8 10 8 4 10 8 4 

Change from Mean 37.0 65.0 2.6 38.3 53.1 86.2 1.9 1.8 2.2 
Baseline to (SD) (55.9) (1 01.0) (I 7.6) (83.6) (90.6) (94.4) (4.2) (3.0) (2.4) 
Dose 3 (0.12 
mg/kg/day) 

N 12 13 8 12 9 6 12 9 6 

VFDC= Volume to first detrusor contraction> 10 em H20 
FBC =Functional bladder capacity 

LPP = Leak point pressure 

IVV= Intravesical volume 

BWC= Bladder wall compliance 

Bold cells- Confidence interval around the change from baseline does not contain 0 

Changes from baseline in micturition diary variables are shown in Table 4. 
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Table 4. Study 002 Change from baseline in micturition diary variables 

Mean # catheterizations or Mean # incontinence Mean volume per 
micturitions per 24 hours episodes per 24 hours catheterization or 

micturition (ml) 

Baseline Mean 4.7 4.3 88.8 

(SD) (1.4) (1.0) (45.9) 

N 15 14 15 

Change from Baseline 
to Dose 1 (0.03 
mg/kg/day) 

Mean 

(SD) 

0 

(0.8) 

-0.6 
(0.8) 

7.8 

(25.7) 

N 15 14 15 

Change from Baseline 
to Dose 2 (0.06 
mg!kg/day) 

Mean 

(SD) 

-0.1 

(1.1) 

-1.1 

(1.3) 

6.2 

(25.3) 

N 14 13 14 

Change from Baseline 
to Dose 3 (0.12 
mg!kg/day) 

·Mean 

(SD) 

-0.1 

(1.1) 

-1.3 
(1.3) 

18.9 

(30.7) 

N 13 13 13 

Bold cells- Confidence interval around the change fi:om baseline does not contain 0 

4.3 Trial 003 (Drug formulation is extended release capsule, Detrol LA): 

Eleven patients (5 boys and 6 girls) were enrolled. Greater than 70% were Caucasian. Eight 
patients were between 11 and 13 years of age, inclusive, and 3 were between 14 and 15 years of 
age, inclusive. Eight patients had myelomeningocele, two are listed as having a congenital spinal 
cord anomaly, NOS, and one patient's diagnosis was unspecified. 

Changes from baseline in urodynamic variables are shown in Table 5. 
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Table 5. Study 003 Change from baseline in urodynamic measurements 

VFDC 
(ml) 

FBC(ml) LPP 

(em 
HzO) 

IVY at 
20cm 
HzO 
(ml) 

IVVat 
30cm 
HzO 
(ml) 

IVY at 
40 em 
HzO 
(ml) 

BWC 

0-20 
em H20 
(milem 
HzO) 

BWC 

0-30 
em 
HzO 
(ml/cm 
HzO) 

BWC 

0-40 
em 
HzO 
(milem 
HzO) 

Baseline Mean 

(SD) 

132.4 

(76.7) 

232.0 

(62.7) 

33.9 

(15.1) 

150.1 

(95.4) 

153.6 

(47.6) 

197.7 

(49.0) 

7.5 

(4.8) 

5.1 

(1.6) 

4.9 

(1.2) 

N 11 11 9 9 5 3 9 5 3 

Change from 
Baseline to 
Dose 1 (0.03 
mg/kg/day) 

Mean 

(SD) 

25.9 

(107.6) 

79.1 

(90.8) 

2.0 

(19.8) 

72.8 

(104.2) 

.143.7 

(102.9) 

134.5 

(74.2) 

3.6 

(5.2) 

4.8 

(3.4) 

3.4 

(1.9) 

N 10 11 7 8 3 2 7 3 2 

Change from 
Baseline to 
Dose 2 (0.06 
mg/kg/day) 

Mean 

(SD) 

35.0 

(59.4) 

-3.8 

(71.8) 

5.8 

(14.2) 

56.0 

(82.1) 

22.8 

(36.6) 

-77.0 

(28.3) 

2.8 

(4.1) 

0.8 

(1.2) 

-1.9 

(0.7) 

N 8 9 5 7 4 2 7 4 2 

Change from 
Baseline to 
Dose 3 (0.12 
mg/kg/day) 

Mean 

(SD) 

18.9 

(114.4) 

59.4 

(67.0) 

-6.4 

(19.1) 

45.6 

(67.9) 

67.8 

(61.7) 

54.0 

(111.7) 

2.3 

(3.4) 

2.3 

(2.1) 

1.4 

(2.8) 

N 8 10 5 7 4 2 7 4 2 

VFDC= Volume to first detrusor contraction> 10 em H20 
FBC = Functional bladder capacity 

LPP = Leak point pressure 

IVY= Intravesical volume 

BWC= Bl~der wall compliance 

Bold cells- Confidence interval around the change from baseline does not contain 0 

Changes from baseline in micturition diary variables are shown in Table 6. 
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Table 6. Study 003 Change from baseline in micturition diary variables 

Mean # catheterizations or Mean # incontinence Mean volume per 
micturitions per 24 hours episodes per 24 hours catheterization or 

micturition (ml) 

Baseline Mean 5.4 2.4 131.9 

(SD) (1.9) (1.8) (48.8) 

N II II II 

Change from Baseline 
to Dose I (0.03 
mg/kg/day) 

Mean 

(SD) 

-0.3 

(0.9) 

-0.6 

(0.6) 

38.4 

(60.4) 

N II 11 II 

Change from Baseline 
to Dose 2 (0.06 
mg/kg/day) 

Mean 

(SD) 

-0.7 

(2.0) 

-0.9 

(0.9) 

34.3 

(30.9) 

N 9 9 9 

Change from Baseline 
to Dose 3 (0.12 
mg/kg/day) 

Mean 

(SD) 

-0.9 

(2.0) 

-0.7 

(0.8) 

38.5 

(66.5) 

N 10 10 10 

Bold cells - Confidence mterval around the change from basehne does not contam 0 

4.4 Comment: 

Trials 001, 002, and 003 (the 3 trials in neurologically impaired children) were small, non­
randomized, and not placebo controlled. 

The urodynamic data from Trials 00 I, 002, and 003 were inconsistent across and within studies. 
While there were some individual variables in the two studies using tolterodine syrup that showed 
an apparent favorable change from baseline at some doses, only volume to first detrusor 
contraction, intravesical volume at 20 em H20, and bladder wall compliance from 0-20 em H20 
showed a dose-response trend, and that was seen only for Study 001, which evaluated the 
youngest patient population. 

In Trials 001,002, and 003, there were suggestions of improvement in the number of 
incontinence episodes. In the 2 trials using tolterodine syrup (001 and 002), the urinary volume 
per micturition tended to increase at higher doses, although a dose-response trend was seen only 
in Study 001, which evaluated the youngest population (0-4 years). Interpretation of trends is 
hampered by the lack of a placebo control group. 

No clear relationships between the total daily dose (by mg or by mg/kg) administered of 
tolterodine extended release capsules or tolterodine syrup and the PK results in pediatric patients 
with neurologic disease were identified. 

No clear dose-response or concentration-response relationships between the dose administered of 
tolterodine extended release capsules or tolterodine syrup and pharmacodynamic results in 
pediatric patients with neurologic disease were identified. · 
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In summary, the efficacy of tolterodine was not demonstrated in the pediatric population of 
neurologically impaired patients. There was a lack of consistent effect and a general lack of dose­
response trends across the 3 non-randomized, non-placebo controlled studies. 

5.0 Neurologically intact children 

Trials 020 and 008 were randomized controlled trials that studied the effects of Detrol LA in 
neurologically normal children aged 5 to 10. Trial 020 was a multinational, multicenter, 
randomized, double-blind, placebo-controlled, 12 week treatment duration study in children with 
symptoms of urinary urge incontinence suggestive of detrusor instability. Patients were 
randomized to either Detrol LA at a fixed 2 mg/day dose or placebo in a 2:1 ratio. The Detrol LA 
dose was chosen after comparison of the PK oftolterodine and DD01 (the active metabolite) in 
children aged 5 to I 0 years with adults showed that a daily total of 2 mg tolterodine immediate 
release in children produced exposure equivalent to that seen in adults taking a total daily dose of 
4 mg tolterodine IR (both dosed bid). If the child were unable to swallow the capsule, it was 
opened and the beads were taken with food. 

Efficacy data (diary data) were collected twice (at baseline and at week 12) for a seven-day 
period. Upon completion of the study, patients were eligible to enter a 12 month open label safety 
extension study. Unlike the trials in the neurologically impaired children, no urodynamic 
evaluation was performed in this trial. 

Inclusion criteria included: male or female, aged 5 to 10 years inclusive, with symptoms of 
urinary urge incontinence suggestive of detrusor instability, defined as one or more episodes of 
incontinence or dampness daily during waking hours for at least 5 of 7 days, as confirmed by the 
run-in micturition chart. 

Exclusion criteria included: 1) nocturnal enuresis or "giggle incontinence" or overactive bladder 
ofneurologic origin 2) fewer than 2 micturitions/day during the run-in charting period 3) UTI at 
Visit 1, a history ofurinary retention, or PVR >20% of theoretical bladder capacity on at least 2 
bladder scans at Visit 2 4) severe constipation not responding to oral treatment and 5) post­
menarchal females. 

Trial 008 was similar in design to Trial 020, except that efficacy data (diary data) were collected 
at baseline and after both 4 and 12 weeks of treatment. The inclusion criteria also included a 
mean urinary frequency of 6 or more micturitions per 24 hours, as confirmed by the run-in 
micturition chart. Female patients had to be abstinent or use adequate contraception for three 
months prior to Visit 2 and throughout the study. Menstruating females underwent a urine 
pregnancy test. Like Trial 020, the study medication was Detrol LA 2 mg/day. 

Efficacy results: 

5.1 Trial 020: 

In Trial 020, 342 patients were enrolled, with a slight male plurality. Over 90% were Caucasian. 
In the 5-7 year 9ld group there were 55 placebo and 123 tolterodine treated patients; in the 8-10 
year old group there were 52 placebo and 112 tolterodine treated patients. 

The primary endpoint in Trial 020 was change from baseline to week 12 in the numberofweekly 
incontinence episodes during waking hours. These efficacy results are shown in Table 7. 
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Table 7. Change in Weekly Incontinence Episodes 

Number of Incontinence Episodes/Week Treatment Group 
Placebo Tolterodine PR 
(n = 107) 2 mg q.d. 

n = 235) 
Missing 1 
Baseline 

Mean (SDl 13.8 (8.0) 14.2 (9.3) 
Median (min- max) 12.0 (4.0 to 46.2) 11.4 (0.0 to 60.0) 

Week 12 
Mean tSD) 10.0 (8.7) 8.9 (9.1) 
Median (min- max) 8.0 (0.0 to 47 .0) 7.0 (0.0 to 63.0) 

Change from baseline to Week 12 
Mean (SD) -3.8 (6.1) -5.3 (7.6) 
Median (min- max) -3.0 (-23.2 to 16.3) -4.7 (-60.0 to 13.0) 
p-value · <0.0001 <0.0001 

Treatment difference 
Estimated difTerence in mean change 

(SEM) -1.54 (0.84) 
951!{, confidence interval -3.19. 0.12 
p-value 0.0689 

ITT= intent to treat; LOCF = last observation carried forward; max= maximum; min= minimum; 

PR =prolonged release: q.d. =once daily; SD =standard deviation; SEM =standard error of the mean. 


The change from baseline was significant in both the tolterodine and the placebo arms. 
Comparison of the tolterodine and placebo groups, however, did not show a statistically 
significant difference. 

The secondary endpoint, number of micturitions per 24 hours, datawere not reported for the 
entire ITT group; rather, a subgroup analysis based on urinary frequency at baseline (7 or fewer 
micturitions/24 hours vs. greater than 7/24 hours) was performed. Results were not significant in 
either subgroup. 

5.2 Trial 008: 

In Trial 008, 369 patients were enrolled, with a slight male plurality. Over 90% were Caucasian. 
In the 4-6 year old group there were 100 tolterodine and 55 placebo treated patients, in the 7-8 
year old group 106 tolterodine and 40 placebo patients, and in the 9-11 age group 46 tolterodine 
and 22 placebo patients. 

The primary efficacy endpoint was change from baseline to week 12 in number of weekly 
incontinence episodes during waking hours. These efficacy results are shown in Table 8: 
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Table 8. Change in Weekly Incontinence Episodes 

Number of Daytime Incontinence Tolterodine PR 2 mg qd Placebo 
Episodes per Week (N = 252) (N=117) 

Baseline 

Week 4 

Week 12 

Mean (SO) 
Median (min- max) 
Patients not reporting (n) 
Mean (SO) 
Median (min- max) 
Patients not reporting (n) 
Mean (SO) 
Median (min- max) 
Patients not reporting (n) 

19.39 (13.31) 
16.00 (2.00- 85.00) 

1 
11.91 (12.71) 

8.00 (0.00- 1 01.00) 
0 

9.34 (11.78) 
5.00 (0.00- 98.00) 

0 

18.82 (14.07) 
14.00 (4.67- 84.00) 

0 
13.31 (12.94) 

11.00 (0.00- 74.00) 
0 

10.03 (10.06) 
7.00 (0.00- 62.00) 

0 

Change from 
baseline to 
Week 12 

Mean (SO) 
Median (min- max) 
Patients not reporting (n) 

-10.02 (12.15) 
-9.00 (-76.00- 18.00) 

1 
-

-8.79(11.13) 
7.00 (-49.00 -19.00) 

0 

Difference vs. 
placebo after 
12 weeks 

Least Square Mean (SEM) 
95%CI 
p-value 

-0.88 (1.
(-2.94, 1.18) 

0.403 

05) 

Comparison of the change from baseline oftolterodine vs. placebo showed no statistical 
significance. 

Mean number of daily micturitions was a secondary endpoint. The changes in mean number of 
daily micturitions at either week 4 or 12 were not significantly different between treatment and 
placebo groups. 

5.3 	 Summary of Randomized Con trolled Trials of Detrol LA in Neurologically Normal 
Patients with Urgency Incontinence 

In children with urinary urge incontinence, statistically significant change from baseline in the 
primary efficacy endpoint, number ofweekly daytime incontinence episodes, was not 
demonstrated in either Trial 020 or 008. The change in mean number of daily micturitions was 
not significantly different between treatment and placebo groups. Since only one dose was 
evaluated in these children, dose-response relationships could not be assessed. 

6.0 Safety Summary 

6.1 	 Safety Data from Submitted Trials 

Safety data from eight submitted pediatric trials were reviewed. Additional information submitted 
by the sponsor was also reviewed, including the 2003 Annual Report and final study reports of 
Study 007 and 009, which were ongoing at the time of the NDA submission. Study 007 was an 
open-label, uncontrolled safety and efficacy study oftolterodine immediate release solution in 
children aged 5-10 years with urinary frequency and urge incontinence (N=142). Study 009 was a 
12-month safety extension study of Study 008 (N = 318). 

The database from these pediatric trials includes 1577 patients ofwhom 1353 were exposed to 
tolterodine. Only 2 of the trials (008 and 020) were placebo-controlled. Since the doses 
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administered did not show efficacy, the safety database may underestimate adverse events if 
higher doses of tolterodine are administered to children. 

There were no deaths in any of the trials·. Among all submitted pediatric studies, there were a 
total of26 serious adverse events (SAEs) occurring in 22 subjects, 12 of which occurred in the 
two 12-month extension studies (021 and 009). Two of the trials included a placebo group; only 
two of the placebo subjects experienced anSAE. Only the 2 placebo subjects with SAE's were 
discontinued from the study due to the serious adverse event and the only SAE considered by the 
sponsor to be treatment-related was a case of pyelonephritis in a placebo patient. Reported SAE's 
included four urinary tract infections (UTis ), all in tolterodine-treated children, four cases of 
pyelonephritis, one ofwhich was in a placebo-treated subject, and a variety of injuries and 
infections. With the exception of the eight cases of upper and lower tract UTI's and one case of 
seizures, the reviewer agrees with the sponsor that these events are unlikely to be related to 
tolterodine. 

In the two placebo-controlled trials, events that occurred with at least twice the frequency in 
tolterodine vs. placebo-treated subjects were diarrhea, constipation, ear infection, abnormal 
behavior and rhinitis. Although not occurring at twice the placebo rate, the elevated frequency of 
UTis is notable (6.6% in subjects treated with tolterodine, 4.5% in subjects who received 
placebo). UTis occurred in every study except the two studies that were of less than two weeks 
duration. The increase seen over placebo-treated subjects suggests that treatment with tolterodine 
may increase the risk of UTI. Tolterodine-treated patients had a minor increase in post-void 
residual urine volume; possibly this is sufficient to lead to UTI in susceptible children. 

Across all pediatric trials, a total of 18 subjects manifested aggressive and/or abnormal behavior 
while on tolterodine. Although behavioral problems may be associated with urinary incontinence, 
examination ofthe placebo-controlled trials allows evaluation of a homogeneous population, 
differing only in their exposure to tolterodine. In these trials, nine tolterodine-treated patients 
experienced aggressive or abnormal behavior. By comparison, only one placebo subject 
experienced such behavior. In six tolterodine subjects, the behavior was marked enough to cause 
withdrawal from the trial. 

6.2 Safety Information from AERS Database 

In addition to the clinical trial database evaluation, the AERS data base was searched on March 2, 
2004, for adverse events associated with the use oftolterodine in pediatric patients ages 0-16 
years of age. Twenty-nine unduplicated cases (25 treated with Detro! tablets and 4 treated with 
Detro! LA capsules) aged 11 months to 16 years of age were found. Although the majority of the 
cases were not serious, five of these patients required hospitalization. One of these cases 
(breathing difficulty, laryngitis, and coughing) appeared to be plausibly related to tolterodine due 
to onset of symptoms five days after starting Detro! and a positive dechallenge. A second 
hospitalization occurred in a 12 year old child who experienced "heart block," dizziness, chest 
pain and fatigue while taking tolterodine and several immunosuppressive drugs. A third case 
involved a five-year-old hospitalized with a seizure while taking Detro!. The remaining two 
hospitalized cases either were associated with a plausible etiology unrelated to tolterodine or 
experienced a negative dechallenge. 

Ten cases, in children aged five to 16 years, were events associated with CNS stimulation 
(aggression, hyperactivity, irritability, and insomnia). Two of these patients (both males, aged 8 
and 16 years) had a history of attention deficit hyperactivity disorder (ADHD). In six patients (all 
males, aged 8 to 16 years) the CNS events ceased when tolterodine was discontinued. No 
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dechallenge information was reported for the 4 remaining cases (3 females, 1 unspecified, aged 5 
to 15 years). One 8 year old male patient with a history of ADHD experienced hyperactivity that 
abated upon tolterodine discontinuation and reappeared after tolterodine w:as reintroduced. 

6.3 Summary of Safety 

Upon review of the available pediatric safety data, three signals ofconcern were noted: 

• 	 Increased frequency of UTI in subjects exposed to tolterodine 

• 	 Increased frequency ofpsychiatric/behavioral disorders, including aggressive behavior, seen 
in children treated with tolterodine. Such reports were noted both in the clinical trial data and 
in spontaneous case reports in the AERS database. Although data from the AERS database 
do not provide clear information about incidence or prevalence of adverse effects because of 
lack of a denominator, it is notable that about one-third of all reported pediatric cases were 
related to behavioral disorders, a number of which showed a positive dechallenge response. 
These behavioral problems may represent a CNS stimulatory reaction in children exposed to 
tolterodine. 

• 	 Rare reports of initiation or exacerbation of seizures in children on tolterodine, both in the 
clinical trial data and in the AERS database. While the treatment-relatedness of these 
reactions is difficult to assess, it is plausible that a CNS stimulatory effect might lower the 
seizure threshold and cause worsening of an existing seizure disorder. 

7.0 Clinical Pharmacology: 

The clinical pharmacologist reviewed two PK studies (044 and 0 18), two bioavailability studies 
(004 and 005), three PKIPD studies (001, 002, and 003), and two phase 3 efficacy studies (020 
and 008). Population PK analyses conducted on data pooled from Studies 018,044, 020, and 008 
were also reviewed. 

Study 004 compared the relative bioavailability of the beads from opened tolterodine extended 
release capsules to the intact capsules in 30 healthy adult volunteers. Although AUC for the two 
methods of dosing was found to be bioequivalent (for tolterodine, the active metabolite, DD 01, 
and the active moiety [the sum of unbound tolterodine and DD 01]), Cmax of the three moieties 
was not. The beads had a 21% higher Cmax for tolterodine than the intact capsule. 

Study 005 evaluated the relative bioavailability of tolterodine immediate release and two 
formulations oftolterodine oral syrup in 24 healthy adult volunteers. Bioequivalence was 
demonstrated for DD 01 and the active moiety for both AUC and Cmax. but was not demonstrated 
for tolterodine itself. The "prototype" formulation used in Studies 001 and 002 had a 19% higher 
tolterodine AUC and a 16% higher Cmax than the tablet. 

Review of the three PKIPD studies in children with neurogenic lower urinary tract dysfunction 
found no evidence of a dose-response relationship. Plotting the AUC and Cmax of both 
tolterodine and the active moiety against the change from baseline in volume to first detrusor 
contraction displayed no correlation in Trials 001, 002, or 003. An example of individual dose 
response data from Trial 001 is shown in Figure 1. 
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Figure 1. Change from Baseline in Volume to First Detrusor Contraction: Data from Study 001 

{b){4) 

Study 018, which evaluated extended release tolterodine, demonstrated that, in children aged 11 
to 15 years, Detro! LA produced equivalent exposure at the same dose as adults. Study 044 in 5 to 
10 year old children showed that exposure in children receiving immediate release (IR) 
tolterodine 1 mg bid was similar to that in adults taking twice that dose, 2 mg bid, of the same 
formulation. Previous studies in adults have demonstrated that equivalent daily doses of 
tolterodine immediate release and extended release provide similar exposure. However, studies 
presented in this NDA submission did not show a similar relation in children between the IR and 
LA doses. Based on these findings, the phase 3 trials were constructed to treat 5-10 year old 
children with 2 mg daily oftolterodine extended release, that is half the usual adult dose. 

Population PKIPD analysis using pooled data from Trials 008 and 020 indicated that the 2 
mg/day dose of extended release tolterodine provided drug exposure below (31% lower) that seen 
in adults with 4 mg/day. A Classification and Regression Tree procedure was used to identify 
breakpoints in the AUC ofthe active moiety associated with response on the clinical outcome 
measure, number of incontinence episodes. Using this procedure, threshold exposure levels were 
identified of 12.6 nM*h in Study 020 and 14.4 nM*h in Study 008. Multivariate regression 
analysis showed that the two covariates predictive_ of clinical response were baseline frequency of 
incontinence and whether or not the threshold exposure had been achieved. 

8.0 Conclusion: 

Because efficacy was not demonstrated in either children with neurologic disease (Trials 00 I, 
002, and 003) or neurologically normal children (Trials 008 and 020), an: indication for pediatric 
use cannot be justified in the labeL Adverse events (increased risk of urinary tract infection and 
behavioral disorders) which should be incorporated into the Detro! LA label were identified in the 
two placebo-controlled studies. 
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1 EXECUTIVE SUMMARY 

1.1 Recommendation on Approvability 

It is recommended that the efficacy supplement for NDA 21-228 (SE8-006) receive an Approval. 

1.1.1 Basis for Recommendation Regarding Approvability (Risk/Benefit Analysis) 

The clinical findings i:n the NDA efficacy supplement electronically submitted on October 10, 2003 to 
NDA 21-228 (Detro! LA) as SE8-006, are summarized as follows: 

• 	 Studies (00 1, 002, and 003) in children with neurogenic lower urinary tract dysfunction were 
small, non-randomized, non-placebo-controlled trials. The urodynamic data from these trials 
were inconsistent and there was a general Jack of dose-response trends. There were suggestions 
of improvement in the number of incontinence episodes in the tolterodine-treated groups 

• 	 In Studies 020 and 008 using Detro! LA (prolonged release tolterodine) in children with urinary 
urge incontinence, statistically significant change from baseline in the primary efficacy endpoint, 
weekly number of daytime incontinence episodes, was not demonstrated in either trial. Number 
of micturitions per 24 hours, a secondary endpoint, in the tolterodine groups was also not 
significantly different from the placebo groups. 

• 	 Safety signals suggesting increased incidence of urinary tract infections and paradoxical CNS 
stimulation/agitation with tolterodine treatment were identified. 

Following the review of the NDA efficacy supplement, the clinical reviewer has reached the 
foiJO\ving conclusions: 

• 	 Studies in neurologically impaired children aged 3 months to 10 years (Studies 001 and 002) 
were performed with a non-commercially available syrup formulation. Efficacy was not 
established based on urodynamic and clinical data from these small, non-controlled studies. 

• 	 Administration oftolterodine prolonged release (PR) capsules for up to 12 weeks failed to 
support efficacy as measured by improvement ofurodynamic parameters nor in demonstrating a 
statistically significant dose-response trend in reduction of incontinence episodes in 11 pediatric 
patients with spina bifida aged 11 to 15 years (Study 003). 

• 	 . Two large, randomized, placebo-controlled trials failed to support the efficacy of tolterodine PR 
capsules for the treatment of urinary urge incontinence in neurologically normal pediatric patients 
(Studies 020 and 008). 

• 	 No clear relationship between the total daily dose (by mg or by mg/kg) administered of 
tolterodine PR capsules or tolterodine syrup and the pharmacokinetic results in pediatric patients 
with myelomeningocele were identified. 

• 	 No clear dose-response or concentration-response relationships between the total daily dose 
administered of tolterodine PR capsules or tolterodine syrup and pharmacodynamic results in 
pediatric patients with myelomeningocele were identified. 

• 	 Studies in neurologically normal children with urinary urgency, frequency and urge incontinence 
evaluated only a single dose of tolterodine, so dose-response relationships were not obtained. 

• 	 The sponsor proposed no changes to the Detro! labeling. 

• 	 The sponsor proposed changes to the Clinical Pharmacology, Clinical Studies, Precautions, and 
Adverse Reactions sections of the Detro! LA labeling. The clinical reviewer recommends that 
labeling changes be included only in the Pediatric Use Subsection of the Precautions Section. 



11 NDA 21-228 Supplement No. 006 
Medical Officer Review 

The labeling would note that efficacy has not been demonstrated in a pediatric population, would 
describe the t\vo randomized, placebo-controlled studies that were conducted in neurologically 
normal children, and would note specific safety concerns arising from those studies. 

1.2 Recommendations on Post-Marketing Actions 

Not applicable 

1.3 SUMMARY OF CLINICAL FINDINGS 

1.3.1 Brief Overview of Clinical Program 

Tolterodine tartrate is a competitive muscarinic receptor antagonist first approved as immediate 
release tablets on March 25, 1998. It is currently available from the sponsor in two different 
formulations: Detro! tablets (1 and 2 mg immediate relea~ tablets) and Detro! LA (2 and 4 mg 
extended release capsules). Detro! LA was approved on December 22,2000. 

Interest in additional therapeutic options for pediatric patients led to issuance of a Written Request for 
studies oftolterodine in children with neurogenic lower urinary tract dysfunction and in 
neurologically normal children with symptoms of urinary frequency, urgency and urge incontinence. 
The Written Request was issued to the sponsor on January 23,2001, requesting three clinical trials in 
pediatric patients with detrusor hyperreflexia due to neurogenic conditions such as spina bifida, one 
trial in neurologically normal pediatric patients with urinary frequency, urgency and urge 
incontinence, and two critical analyses. On October 10, 2003, the sponsor responded to the Written 
Request by submitting electronically an NDA supplement to Detro! LA (NDA 21-228), which was 
referenced to the Detro! NDA, 20-771. The supplement contained frnal study reports for six studies 
which responded to the Written Request, four additional studies and two critical analyses. 

The Division of Reproductive and Urologic Drug Products (DRUDP or HFD-580) compared the six 
submitted pediatric study reports and the two submitted critical analyses with the requirements listed 
in the Written Request and presented their frndings to the Pediatric Exclusivity Board on January 5, 
2004. The Pediatric Exclusivity Board determined that Pfizer's submission SE8-006 fairly responded 
to the Written Request and recommended granting a six month extension of all remaining exclusivity 
and patents for both of the Sponsor's tolterodine formulations. 

This current review was performed to determine if the data from the six clinical studies support the 
sponsor proposed pediatric labeling changes submitted in the NDA supplement regarding the 
pharmacokinetic properties and efficacy an~ safety of the Detro! LA formulation. In the supplement, 
the sponsor claims that the submitted clinical trial data demonstrate the safety of Detro! LA capsules 
for pediatric patients, while noting that efficacy has not been demonstrated in the clinical trials. Based 
on these data, the sponsor proposes the addition of pediatric pharmacokinetic data and a description 
of adverse events seen in children exposed to Detro! LA. 

1.3.1.1 Design of the Six Clinical Studies Responding to the Pediatric Written Request 

Study 583E-UR0-0581-001. This was a Phase 1/2 multicenter, 12-week treatment duration, open 
label, dose escalating (0.03, 0.06 and 0.12 mg/kg/day), pharmacokinetic, pharmacodynamic 
(urodynamic ), clinical effect and safety study of tolterodine oral solution in 19 pediatric subjects with 
detrusor hyperreflexia due to neurogenic conditions. Subjects were aged 1 month to 4 years, 
inclusive. Pharmacokinetic parameters for the active moiety, tolterodine and the major metabolite DD 
01 were determined in 17 patients at the mid-range dose (0.06 mg/kg!day). Pharmacodynamic 
(urodynamic) variables and patient diary variables were assessed at each dose level. Dose-effect of 
tolterodine and concentration-effect of the active moiety were determined at the mid-range dose. 
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Study 583E-UR0-0581-002. This was a Phase 112 multicenter, 12-week treatment duration, open 
label, dose escalating (0.03, 0.06 and 0.12 mg./kg/day), pharmacokinetic, pharmacodynamic 
(urodynamic), clinical effect and safety study of tolterodine oral solution in 15 pediatric subjects with 
detrusor hyperreflexia due to neurogenic conditions. Subjects were aged 5 to 10 years, inclusive. 
Pharmacokinetic parameters for the active moiety, tolterodine and DD 01 were determined at the mid­
range dose (0.06 mg/kg/day). Pharmacodynamic (urodynamic) variables and patient diary variables 
were assessed at each dose level. Dose-effect of tolterodine and concentration-effect of the active 
moiety were determin.ed at the mid-range dose. 

Study 583E-UR0-0581-003. This was a Phase 112 multicenter, 12-week treatment duration, open 
label, dose escalating (2 mg, 4 mg and 6 mg/day), pharmacokinetic, pharmacodynamic (urodynamic), 
clinical effect and safety study of tolterodine extended release capsules in 11 pediatric subjects with 
detrusor hyperreflexia due to neurogenic conditions. Subjects were aged 11 to 15 years, inclusive. 
Pharmacokinetic parameters for the active moiety, tolterodine and DD 01 were determined at the mid­
range dose (4 mg/day). Pharmacodynamic (urodynamic) variables and patient diary variables were 
assessed at each dose level. Dose-effect of tolterodine and concentration-effect of the active moiety 
were determined at the mid-range dose. 

Study 583E-UR0-0084-020. This was a Phase 3 multicenter, 12-week treatment duration, 
randomized, double-blind placebo-controlled (2: 1 ratio), clinical effect, pharmacokinetic and safety 
study of tolterodine extended release capsules in 342 pediatric subjects with symptoms of urinary 
urge incontinence suggestive of detrusor instability. Subjects were aged 5 to 10 years, inclusive. The 

. dose oftolterodine was 2 mg/day. Efficacy was assessed by change from baseline in number of 
incontinence episodes/week. 

Study DETAPE-0581-008. This was a Phase 3 multicenter, 12-week treatment duration, randomized, 
double-blind placebo-controlled (2: 1 ratio), clinical efficacy and safety study oftolterodine extended 
release capsules in 369 pediatric subjects with symptoms of urinary urge incontinence suggestive of 
detrusor instability with at least 6 micturitions/24 hours. Subjects were aged 5 to 10 years, inclusive. 
The dose of tolterodine was 2 mg/day. Efficacy was assessed by change from baseline in number of 
incontinence episodes/week. Population pharmacokinetic/pharmacodynamic data were also 
evaluated. 

Study 583E-UR0-0084-021. This was a Phase 3 multicenter, 12-month treatment duration, open 
label safety, tolerability and clinical efficacy study oftolterodine extended release capsules in 298 
pediatric subjects with symptoms of urinary urge incontinence suggestive of detrusor instability, aged 
5 to 15 years, inclusive. The subjects were previously enrolled in Study 020 (298 patients aged 5-10 
years) or Study 018 (27 patients aged 11-15 years). The dose oftolterodine was 2 mg/day. The 
primary endpoint was incidence, duration and intensity of adverse events during 12 months of 
treatment. Clinical efficacy was also assessed. 

1.3.1.2 Design of the Four Additional Clinical Studies 

Study 583E-UR0-0581-004. This was a Phase 1 open-label, randomized single-dose crossover study 
of the relative bioavailability of the beads from opened tolterodine extended release capsules and the 
intact capsules in 30 healthy adult volunteers. The primary endpoints were the AUCo.infiniry and Cmax 
ratios for the active moiety from the beads sprinkled over applesauce relative to the intact capsules. 

Study 583E-UR0-0581-005. This was a Phase 1 open-label, randomized single-dose crossover study 
of the relative bioavailability of two formulations of tolterodine liquid and tolterodine immediate 
release tablets in 24 healthy adult volunteers. The primary endpoints were the AUCo.infinity and Cmax 
ratios for tolterodine and DD 01 from the liquid formulations relative to the immediate release tablets. 

Study 583E-UR0-0084-018. This was a Phase 1 open-label, 7-day treatment duration, dose­
escalation pharmacokinetic and safety study oftwo doses oftolterodine extended release capsules in 
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31 pediatric subjects with urinary urge incontinence, aged 11 to 15 years. The primary endpoint was 
the AUC0.24 for the active moiety. Additional pharmacokinetic variables, effect and safety of 
tolterodine were studied secondarily. 

Study 97-0ATA-044. This was a Phase 1 open-label, 14-day treatment duration, dose-escalation 
pharmacokinetic and safety study of three doses of tolterodine immediate release tablets in 33 
pediatric subjects with urinary urge incontinence, aged 5 to 10 years. The primary endpoint was the 
postvoid residual urinary volume assessed by ultrasound after 2 weeks of treatment. Efficacy, 
additional safety assessments and pharmacokinetic data were studied secondarily. 

1.3.2 Efficacy 

1.3.2.1 Efficacy in Neurogenic Bladder 

Efficacy Endpoints 

There was no pre-specified primary efficacy endpoint in the three studies in patients with neurogenic 
lower urinary tract dysfunction, and these studies were not placebo controlled. A variety of clinical 
effect endpoints were evaluated, including both urodynamic variables and variables derived from 
patient diaries completed toward the end of each treatment. These limitations, and the fact that there 
were no pre-determined criteria as to what would be judged a clinically meaningful change in any of 
the endpoints, make determination of efficacy difficult. 

Efficacy Results 

In the three studies of neurogenic lower urinary tract dysfunction, there were no consistent trends 
indicating efficacy oftolterodine treatment. Methodological limitations as noted above and very 
small sample sizes make it difficult to evaluate the relevance of the changes observed from baseline. 
The sponsor did not conduct hypothesis testing in these three studies; thus, no p-values were provided 
in the study reports. The statistical reviewer provided an analysis of the change from baseline and 
test of trend for a dose-response effect. The magnitude of the changes described below is based on 
mean change in the value at each dose period. The following variables showed statistically significant 
changes from baseline values: 

Studv 001 (N=19) 

• 	 Volume to first detrusor contraction increased by 34 ml at the highest dose level 

• 	 Functional bladder capacity increased by 32 ml at the middle dose level 

• 	 Intravesical volume at 20 em H20 increased by 37 ml at the middle dose level and by 29 
ml at the highest dose level 

• 	 Bladder \vall compliance at 0-20 em H20 increased by 1.9 ml/cm H20 at the middle dose 
level and by 1.5 mllcm H20 at the highest dose level 

• 	 Mean number of daily incontinence episodes decreased by 0.9 voids in the middle dose 
level and by 1.2 voids in the highest dose level 

• 	 Mean volume per void increased by 13 ml in the middle dose level and by 22 ml in the 
highest dose level 

Studv 002 (N=15) 

• 	 Volume to first detrusor contraction increased by 27 ml at the lowest dose level, by 30 ml 
at the mid-dose level and by 37 m1 at the highest dose level 

• 	 Functional bladder capacity increased by 41 ml at the middle dose level and by 65 m1 at 
the highest dose level 
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• 	 Intravesical volume at 20 em H10 increased by 35 ml at the middle dose level and by 38 
ml at the highest dose level 

• 	 Intravesical volume at 30 em H10 increased by 65 ml at the lowest dose level 

• 	 ·Bladder wall compliance at 0-20 em H20 increased by I. 8 rnl!cm H20 at the middle dose 
level and by 1.9 ml!cm H20 at the highest dose level 

• 	 Bladder wall compliance at 0-30 em H20 increased by 2.2 ml!cm H20 at the lowest dose 
level 

• 	 Mean number of daily incontinence episodes decreased by 0.6 voids in the lowest dose 
level, by 1.1 voids in the middle dose level and by 1.3 voids in the highest dose level 

• 	 Mean volume per void increased by 19 ml in the highest dose level 

StudY 003 (N=ll) • 
• 	 Functional bladder capacity increased by 79 ml at the lowest dose level and by 59 ml at 

the highest dose level 

• 	 Mean number of daily incontinence episodes decreased by 0.6 voids in the lowest dose 
level, by 0.9 voids in the middle dose level and by 0.7 voids in the highest dose level 

In summary, consistent results across the three studies indicate that there is little benefit at the lowest 
dose. Changes seen in the middle and higher dose level groups were generally greater, but 
inconsistent as to whether the middle or the highest dose provided the greater benefit. Generally, 
clear dose-response trends were not demonstrated. There did appear to be a consistent improvement 
in the number of daily incontinence episodes, at least at the two higher dose levels, and in a dose­
response manner in two of the three trials. Improvement in the greatest number ofvariables with the 
most frequent dose-response trends was shown in Study 001, using tolterodine syrup in subjects aged 
3 months to four years. 

Medical Reviewer Comment: 

The lack of a consistent effect across the three studies, the general lack of dose-response 
trends and the lack of a placebo control leads this reviewer to conclude that efficacy of 
tolterodine in a pediatric population suffering from urinary incontinence related to 
neurogenic lower urinary tract dysfunction has not been demonstrated. 

1.3.2.2 Efficacy in Urinary urge incontinence 

Efficacy Endpoints 

The primary efficacy endpoint in both Studies 020 and 008 was change from baseline to week 12 in 
the number of daytime incontinence episodes per week. A number of secondary efficacy endpoints 
were evaluated at week 12 in both studies, and after four weeks of treatment in Study 008. 

Efficacy Results 

Neither Study 020 nor 008 demonstrated a statistically significant change in the number of weekly 
incontinence episodes after 12 weeks of treatment. In Study 020, the tolterodine group showed a 
decrease that was 1.5 weekly episodes greater than that seen in placebo subjects (p=0.07). In Study 
008, the tolterodine group had a decrease of 1.2 episodes per week more than that seen in placebo 
subjects (p=0.4). 
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Excluding exploratory subgroup analyses, the only statistically significant findings in Study 020 

were: 


• 	 a greater increase in volume per micturition (7.9 ml per micturition more in tolterodine­
treated than placebo subjects, p=0.03) and 

• 	 a 15% higher perception of treatment benefit among parents of those children treated with 
tolterodine as.compared to placebo (p=0.01). 

In Study 008, there was similarly a statistically significantly greater increase in volume per 
micturition as compared to baseline in the tolterodine group at both four and twelve weeks, 
respectively; 6.6 mVvoid and 9.1 mllvoid greater than seen in placebo subjects (p=0.047 at four 
weeks, p=0.02 at 12 weeks). There were also significantly greater improvements in three often 
questions in the Treatment Satisfaction Questionnaire (quality of life, improvement in symptoms and 
satisfaction with outcome); however, these statistical analyses were not adjusted for multiple 
comparisons. 

Medical Reviewer's Comments: 

1) 	 The sponsor did not report results from the ITT population for the secondary 
efficacy variable volume per micturition in Study 020. The statistically significant 
result reported is based upon the Statistics reviewer's analysis of the sponsor's 
data. 

2) 	 The reviewer concludes that efficacy of tolterodine in a neurologically normal 
pediatric population with urinary urge incontinence has not been demonstrated. 
This conclusion is based on the fact that neither study demonstrated statistically 
significant improvement from baseline as compared to placebo in the primary 
efficacy endpoint, and that the only secondary endpoints with statistically 
significant change (small increase in volume per micturition, some degree to 
greater parental satisfaction with treatment) are of doubtful clinical significance. 

1.3.3 Safety 

No deaths occurred in any of the trials. Twenty-six serious adverse events occurred in 22 subjects, 

but with the exception of eight cases of upper and lower urinary tract infections and one case of 

seizures, the reviewer agrees with the sponsor that these events are unlikely to be related to 


. tolterodine. Three signals of concern were noted: 

• 	 Increased frequency of UTI in subjects exposed to tolterodine, which may be related to the 
increased postvoid residual volume seen in exposed subjects in several trials. 

• 	 Increased frequency of psychiatric/behavioral disorders, particularly aggressive behavior, 
seen in children treated with tolterodine. Such reports were noted both in the clinical trial 
data and in spontaneous case reports in the AERS database. Although data from the AERS 
database cannot be thought to describe incidence or prevalence of adverse effects, it is 
notable that about one-third of all reported pediatric cases related to behavioral disorders, a 
number of which showed a positive dechallenge response. These behavioral problems may 
represent a paradoxical CNS agitation reaction in children exposed to tolterodine. 

• 	 There are rare reports of initiation or exacerbation of seizures in children on tolterodine, both 
in the clinical trial data and in the AERS database. The treatment-relatedness of these 
reactions is difficult to assess. 

1.3.4 Dosing Regimen and Administration 

No specific recommendations for dosing regimens in children are proposed by the sponsor~ The 

formulation tested that is commercially available, Detro! LA, failed to show efficacy in children. 
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1.3.5 Drug-Drug Interactions 

Drug-drug interactions were not assessed in this efficacy supplement. 

1.3.6 Special Populations 

In the neurogenic populations studied, sample sizes were too small to allow evaluation of the effects 
of gender, race, age or weight subgroups or metabolizer status. Review of the adverse effects 
experienced by the five poor metabolizers in these three studies does not reveal any indication of 
increased frequency or severity of adverse effects. 

In the t\vo studies evaluating urinary urge incontinence, subgroups based on race were not evaluated, 
due to the small numbers of non-Caucasians. Metabolizer status was not evaluated in the assessment 
of efficacy or safety; however, review of the adverse effects experienced by the 16 poor metabolizers 
identified in these two studies does not reveal any indication of increased frequency or severity of 
adverse effects. Subgroup analyses of gender, age and weight groups were performed. Study 020 
found significantly increased efficacy as measured by the primary endpoint in children between 4-6 
years of age and in males, although this measure may be influenced by the lesser change experienced 
by the placebo group in these gender and age subgroups. · 

Safety was also evaluated with respect to gender, age and weight subgroups. In Study 020, the oldest 
and heaviest subgroups experienced a lower frequency of adverse events in the tolterodine group as 
compared to placebo, which may represent the effect of decreased drug exposure in these subgroups. 
Study 008 showed a higher frequency of adverse events, particularly UTis, in females, in both 
tolterodine and placebo-treated subjects. The frequency of adverse events decreased with increasing 
age group in both treatment groups. The lowest weight subgroup (<20 kg) had a higher incidence of 
adverse events in the tolterodine group, as compared to placebo and to tolterodine-treated subjects in 
the two higher weight groups. Again, this may represent association of greater numbers of adverse 
events with higher drug exposure. 

CLINICAL SUMMARY 

2 INTRODUCTION AND BACKGROUND 

2.1 Product Information 

T olterodine tartrate is a competitive muscarinic receptor antagonist first approved as immediate 
release tablets in 1998. It is currently available in two different formulations: Detro! tablets (1 and 2 
mg im:nediate release tablets) and Detrol LA (2 and 4 mg extended release capsules). 

2.2 State of Armamentarium for Indications 

Ditropan (oxybutynin chloride), a muscarinic antagonist, was approved for marketing in 1975, and is 
available in tablet and syrup formulations. Ditropan XL obtained a pediatric indication in 2003 for 
the treatment of symptoms of detrusor overactivity due to neurogenic conditions (e.g. 
myelomeningocele) in children 6 years and older. 

2.3 Availability of Proposed Product in the U.S. 

The product is currently available as Detro! (immediate release) 1 mg and 2 mg tablets and Detro! LA 
(extended release) 2 mg and 4 mg capsules. An oral solution is not commercially available. 

2.4 Important Issues with Pharmacologically Related Products 

Terodiline, a closely related chemical structure, was approved in Europe and later withdrawn for 
safety reasons. It was found to have calcium channel blocking properties and to increase the QT 
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interval and induce torsade de pointes in humans. A consult in 2002 by the Division of Cardio-Renal 
Drug Products concerning tolterodine found that in nonclinical models of QT prolongation, the parent 
compound and its metabolites blocked HERG current in a concentration-related manner. Human QT 
studies evaluating tolterodine are in progress. 

2.5 Pre-submission Regulatory Activity 

NDA 20-771 was submitted for Detro! tablets on March 24, 1997, by Pharmacia & Upjohn and it was 
approved on March 25, 1998. 

NDA 21-228 was submitted for Detro! LA extended release capsules on February 25,2000, by 
Pharmacia & Upjohn and it was approved on December 22, 2000. 

Discussions with Pharmacia & Upjohn regarding pediatric exclusivity and labeling date back to 1999. 
The sponsor submitted a pediatric written request proposal on June 28, 2000, under NDA 21-228 . •FDA then issued a Written Request letter dated January 23, 2001, asking Pharmacia & Upjohn to 
perform four pediatric studies with tolterodine tartrate and to prepare two critical analyses. The 
Written Request was amended on four occasions. On October 16, 2003, the sponsor responded to the 
Written Request by submitting electronically an efficacy supplement to NDA 21-228, referenced to 
NDA 20-771. The sponsor at this time is Pfizer Inc, which acquired Pharmacia on April 16, 2004. 
The l\TDA supplement contained final study reports for six studies which respond to the Written 
Request, four additional studies and two critical analyses. 

The Division of Reproductive and Urologic Drug Products (DRUDP or HFD-580) compared the six 
submitted pediatric study reports and the two submitted critical analyses with the requirements listed 
in the Written Request and presented their findings to the Pediatric Exclusivity Board on January 5, 
2004. The Pediatric Exclusivity Board determined that Pfizer's submission SE8-006 fairly responded 
to the Written Request and recommended granting a six month extension of all remaining exclusivity 
and patents for both of the sponsor's tolterodine formulations. 

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DIVISIONS 

3.1 Chemistry Review 

Chemistry review was not conducted since tolterodine tablets and capsules are approved drug 
products and no new CMC information was submitted. No CMC information was submitted for the 
oral solution. 

3.2 Animal Pharmacology/Toxicology Review 

New toxicological data were not submitted and toxicology review was not conducted since 
tolterodine tablets and capsules are approved drug products. 

3.3 Clinical Pharmacology Review 

The Clinical Pharmacology reviewer examined the sponsor's two PK studies (044 and 018), two 
relative bioavailability studies (004 and 005), three PKIPD studies (001-003) and two phase 3 
efficacy studies (020 and 008), as well as the population PK analyses conducted on data pooled from 
Studies 018 and 044 and from Studies 018, 044, 020 and 008. 

Previous studies in adults have demonstrated that equivalent daily doses oftolterodine immediate 
release and prolonged release provide similar exposure (i.e., 2 mg BID Detro! was equivalent to 4 mg 
Detro] LA daily). Study 044, in 5-10 year old children, showed that exposure in children receiving 
immediate release tolterodine I mg BID was similar to that in adults taking 2 mg BID of the same 
formulation. Study 018, in children 11-15 years, evaluated prolonged release tolterodine and showed 
that this older pediatric population showed equivalent exposure at the same dose as adults. Based on 
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these findings, the phase 3 trials were constructed to treat 5-1 0 year old children with 2 mg daily of 
tolterodine extended release, half the usual adult dose. 

However, while Study 001, in children aged 3 months to 4 years, found that an average daily dose of 
0. 7 mg produced active moiety exposures equivalent to adults taking 2 mg BID, Study 002, in 5-10 
year olds, found that an average dose more than double that used in the younger children (1.66 
mglday), produced exposures only half that of adults taking 2 mg BID. This Study 002 result also 
contrasted with results obtained with children of the same age in Study 044, the primary difference 
between the studies being the formulation used (immediate release tablets in adults and Study 044, 
immediate release oral solution in Studies 001 and 002). Study 003, in which 11-15 year olds 
received tolterodine prolonged release, found that the 4 mg/day dose produced exposures similar to 
those in adults receiving the same dose. 

Review of the three PKIPD studies in subjects with neurogenic lower urinary tract dysfunction found 
no evidence of a dose-response relationship. Plotting the AUC and the Cmax of both tolterodine and 
the active moiety against the change from baseline in volume to first detrusor contraction displayed 
no correlation in Study 001, 002 or 003. · 

The sponsor conducted two phamacometric analyses, the first using rich data from Studies 018 and 
044. Sparse data from Studies 008 and 020 were then incorporated into the model developed from 
the first analysis. In the initial analysis, because two different aged populations were exposed to two 
different formulations (tolterodine immediate release in the 5-10 year olds and tolterodine prolonged 
release in the 11-15 year olds), the effects of age and formulation are confounded. A three­
compartment PK model best fit the data from Studies 018 and 044 (drug depot, tolterodine and DD 
01). 

Population PK/PD analysis using pooled data from Studies 008 and 020 (weighted toward 008, as 
68% of the data came from that study) indicated that the selected dose of 2 mg/day of extended 
release tolterodine provided drug exposure below that seen in adults dosed with 4 mg daily, 
particularly for the heavier children (>25 kg). A Classification and Regression Tree procedure was 
used to identify breakpoints in the AUC of the active moiety associated with response on the clinical 
oulcome measure, number of incontinence episodes. Using this procedure, threshold exposure levels 
were identified of 12.6 nM*h in Study 020 and 14.4 nM*h in Study 008. Multivariate regression 
analysis showed that the two covariates predictive of clinical response were baseline frequency of 
incontinence and whether the threshold exposure had been achieved. 

The clinical pharmacology reviewer concluded that statistically significant efficacy oftolterodine was 
not shown in the phase 3 studies. The reviewer noted that the dose chosen for these studies, 2 mg of 
tolterodine prolonged release capsules, may have been low, as suggested by the population PK 
studies. 

3.4 Statistics Review 

The statistical review focused on the two randomized controlled trials conducted in the population 
with urinary urgency, frequency and incontinence (Studies 020 and 008). It was noted that the 
primary efficacy analysis specified in each protocol was an intent-to-treat (ITT) analysis, with 
missing data on micturition charts imputed by the last observation carried forward (LOCF) technique. 
Both studies were powered to detect a difference of five incontinence episodes per week between 
tolterodine and placebo groups with a power of 80% and a t\.vo-tailed significance level of 0.05%. 
Study 020 was analyzed using analysis of variance (ANOVA) with change from baseline in the 
efficacy variables estimated within and compared between treatment groups. Study 008 was analyzed 
using analysis of covariance (ANCOV A), adjusting for the covariates baseline urinary frequency, 
country and treatment-by-country interaction, as well as assessing treatment effect. No statistical 
adjustments for multiple comparisons were made. 
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The statistician noted that use ofLOCF in Study 008 was acceptable, as there was less than 7% study 
withdrawal. In study 020,20-23% of the population either withdrew or had absent micturition chart 
data, making imputation of data by LOCF more problematic. For both studies, the statistical reviewer 
confirmed the ITT analysis done by the sponsor, and also performed Per Protocol (PP, defined as 
those subjects who did not withdraw from the study and who had no major protocol violations) and 
Completer (defmed as those subjects who had no missing data for the micturition chart) analyses as 
added sensitivity tests: In study 020, the reviewer also analyzed the data for the ITT population 
minus subjects from the UK, since there were possible differences in the definition of the primary 
efficacy endpoint between UK and non-UK subjects. 

Review of demographic and baseline characteristics in each study found them to be well-balanced 
across treatment groups. Differences betv;een tolterodine and placebo groups on frequency of having 
had prior efficacy in medical treatment for urinary urge incontinence (among those with prior 
treatment) were not statistically significant. Evaluation of the PP and Completer populations found 
them comparable to the ITT population. 

On the primary efficacy endpoint, change from baseline to week 12 in number of daytime 
incontinence episodes/week, both studies showed decreases in the tolterodine group that were greater 
than those seen in the placebo group (between-group difference of -1.5 episodes/week in Study 020 
and -0.9 episodes/week in Study 008); however, in neither study did this difference achieve statistical 
significance. Consideration ofPP and Completer populations, and analysis using a non-parametric 
statistic did not alter these results. 

Analysis of the secondary efficacy endpoints, which differed slightly between the two studies, did 
find some statistical evidence of efficacy in some of the variables. In Study 020, there was a 
statistically significant difference between treatment groups in the mean urinary volume per 
micturition, with the tolterodine mean exceeding that in the placebo group by 8 mi. Parental 
perception of treatment benefit was also significantly greater in the tolterodine group, with 15% more 
than in the placebo group fmding benefit. In Study 008, mean urinary volume per micturition was 
again significantly different between groups, at both four weeks (6.6 ml greater in the tolterodine 
group) and 12 weeks of treatment (9.2 ml greater in the tolterodine group). Three often items on the 
treatment satisfaction questionnaire were significantly better in the tolterodine group: satisfaction 
with treatment outcomes, change in symptoms and change in overall quality of life. 

Extensive subgroup analyses of the primary and secondary efficacy endpoints were conducted by the 
sponsor and by the statistical reviewer and are detailed in the Statistics Review. The major fmdings 
arc indications of significantly greater efficacy on the primary endpoint among tolterodine-treated 
children between ages 4-6, with weight<= 35 kg and in males. These analyses are considered 
exploratory in nature, and do not affect the recommendations concerning efficacy labeling. Overall~ 

the statistics reviewer concluded that the efficacy of tolterodine in the pediatric population with 
urinary frequency and urge incontinence has not been demonstrated. 

3.5 Office of Drug Safety Review 

The Division of Drug Risk Evaluation (DDRE) in the Office ofDrug Safety conducted a search of the 
AERS database to identify reported adverse events associated with the use ofDetro! and Detro! LA in 
children aged 16 and under as of March 2004. Twenty-nine unduplicated case reports were found, 
including five involving hospitalizations. Of the hospitalizations, one involved breathing difficulties, 
nocturnal laryngitis and coughing, which began within five days of the start oftolterodine treatment, 
and resolved with discontinuation of the drug. A second hospitalization occurred in a child who 
experienced "heart block" (not further specified), dizziness, chest pain and fatigue while taking 
tolterodine and several immunosuppressive drugs; the heart block resolved with discontinuation of 
tolterodine, but the remaining symptoms did not. A third case involved a five-year-old hospitalizeq 
with a seizure while taking Detro!. The time from initiation of medication is unknown. The 
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remaining two hospitalized cases either were associated with a plausible etiology unrelated to 
tolterodine or demonstrated a negative dechallenge. 

A total of 19 case reports involved anticholinergic effects, with nine cases reporting classic effects 
such as urinary retention, constipation, flushing, dry mouth and blurred vision, eight reporting 
symptoms suggesting paradoxical CNS stimulatory effects (aggression, hyperactivity, irritability, 
insomnia) and two reporting both classes of effects. In six of the cases of CNS stimulation, all in 
males, a positive dechallenge was reported; in the remaining four cases, all in females, dechallenge 
information was not provided. Urinary tract infection was reported in two cases; however, in neither 
was it attributed to tolterodine. 

DDRE noted that some of the anticholinergic effects noted in children are currently unlabeled, 
including confusion, overheating and flushing. The Division recommends that these, as well as the 
paradoxical CNS stimulation, be added to the Detro! and Detro] LA labels. 

The Office of Drug Safety also conducted a search ofthre~ IMS databases to estimate the extent of 
off-label use oftolterodine in children. An estimate ofbetween . prescriptions 
written in 2003 for children under 17 was made. Approximately . . Jf these were for Detro! LA, 
the remainder for Detro! tablets. Almost of prescriptions were for children aged 12 and above, 
with <> ofuse in children aged 2 to 11 years. 

3.6 DDMAC Review 

The Division of Drug Marketing, Advertising and Communications (DDMAC) made three comments 
about the proposed labeling submitted for Detro] LA. They requested that the discussion of pediatric 
studies in the three sections, Pharmacokinetics in Special Populations, Clinical Studies and Adverse 
Reactions, be deleted in order to avoid an implication of efficacy in the pediatric population. They 
recommended that, if clinically relevant, safety information be included in the section Precautions­
Pediatric Use, along with a prominent statement about Detro! LA's lack of efficacy in this population. 
Finally, they requested that statements about adverse events being "higher" or "lower" in a given 
population be qualified and put into context. 

4 DATA SOURCES, REVIEW STRATEGY AND DATA INTEGRITY 

4.1 Sources of Clinical Data 

4.1.1 Clinical Trial 583E-UR0-0581-001 

The sponsor submitted the fmal study report 583E-UR0-0581-001 [5.3.4.2.1] to meet the 
requirements listed in the Written Request dated January 23, 2001, with amendments dated August 5, 
2002 and March 3, 2003, for Study #1. 

4.1.2 Clinical Trial 583E-UR0-0581-002 

The sponsor submitted the fmal study report 583E-UR0-0581-002 [5.3.4.2.2] to meet the 
requirements listed in the Written Request dated January 23,2001, with amendments dated August 5, 
2002, March 3, 2003 and October 8, 2003, for Study #3. 

4.1.3 Clinical Triai583E-UR0-0581-003 

The sponsor submitted the final study report 583E-UR0-0581-003 [5.3.4.2.3] to meet the 
requirements listed in the Written Request dated January 23, 2001, with amendments dated August 5, 
2002 and March 3, 2003, for Study #1. 

4.1.4 Clinical Trial 583E-UR0-0084-020 

The sponsor submitted the final study report 583E-UR0-0084-020 [5.3.5.1.1] along with study report 
583E-UR0-0084-021 to meet the requirements listed in the Written Request dated January 23, 2001, 
with amendments dated November 15,2001, August 5, 2002 and March 3, 2003, for Study #4. 
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4.1.5 Clinical Trial DETAPE-0581-008 

The sponsor submitted the frnal study report DETAPE-058I-008 [5.3.5.1.4] to meet the requirements 
listed in the Written Request dated January 23, 200 I, with amendments dated November 15, 200 I, 
August 5, 2002 and March 3, 2003, for Study #4. 

4.1.6 Clinical Trial 583E-UR0-0084-021 

The sponsor submitted the final study report 583E-UR0-0084-021 [5.3.5.1.3] along with study report 
583E-UR0-0084-020 [5.3.5.1.1] to meet the requirements listed in the Written Request dated January 
23,2001, withamendments dated November 15,2001, August 5, 2002 and March 3, 2003, for Study 
#4. 

4.1.7 Critical Analyses 

The sponsor submitted one module [5.3.5.4.1] to meet the two critical analyses requirements listed in 
the Written Request dated January 23, 2001. The report was entitled "Critical Analysis of Adult 
Urodynamic Studies and Literature Review." 

4.2 Table of Clinical Studies 

In total, this efficacy supplement provided reports often studies, six of which were in response to the 
Written Request, and four that were additional studies. Safety data were also provided from an 
additional two studies which were completed following submission of the efficacy supplement. 

Two studies were bioavailability studies; Study 005 compared two oral solution formulations with the 
. immediate release (IR) tablet, and Study 004 compared intact prolonged release (PR) capsules with 

the beads from opened PR capsules sprinkled on applesauce. Two clinical pharmacology studies 
were conducted; Study 044, which compared three doses of tolterodine IR in 5-l 0 year olds with 
urinary frequency and/or urge incontinence, and Study 018, which compared two doses of tolterodine 
PR in 11- I 5 year olds with urinary urgency and frequency and/or urge incontinence The six studies 
submitted in response to the Written Request, as previously detailed, include two randomized, 
double-blind, placebo-controlled clinical trials in children ages 5-10 with urinary urge incontinence, 
and one extension study of this population (Studies 020, 008 and 021 ), and three uncontrolled, non­
randomized, dose escalation studies in children with neurogenic lower urinary tract dysfunction in 
three age groups, ranging from 3 months to 15 years of age. 

Table 1 provides a more detailed overview of each clinical trial represented in the supplement, 
including information regarding the study design, the drug formulation evaluated, number of patients 
enrolled and study treatments. 
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Table 1 Tabular Listing of Submitted Clinical Investigations 
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4.3 Review Strategy 

4.3.1 Materials Consulted during Medical Review 


The following materials were consulted during the conduct of this review: 


• NDA 21-228 SE-8 Supplement No. 006; Submission Date of October 10,2003 

• NDA 21-228 Y-003; Submission Date ofFebruary 3, 2004 
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• 	 l\TDA 21-228 SE-8 Supplement No. 006 supplement; Submission Date of February 13,2004 

• 	 Written Request Letter dated January 23, 2001 and subsequent amendments 

• 	 Minutes of all regulatory meetings and telephone conferences with Sponsor that were 
contained in Division files 

4.3.2 Review Processes and Procedures 

The clinical review was based on the medical officer's review of the material delineated above and 
supplemented by the reviews conducted by Clinical Pharmacology and Statistics. Consults were also 
obtained from the Divisions of Drug Marketing, Advertising and Communication and the Office of 
Drug Safety. 

4.3.3 Materials Reviewed 

The review conducted by this medical officer focused on ftle ten studies and the report containing the 
nvo requested critical analyses submitted on October 10, 1003. All materials submitted on October 
10, 2003, in electronic format for these studies and the report containing the two requested critical 
analyses were considered during the conduct of this review. Review focused on pharmacokinetic and 
pharmacodynamic data supporting pediatric labeling recommendations and safety issues, including 
drug-related serious adverse events, adverse events leading to patient withdrawal from the clinical 
trial, deaths, and adverse events. Additionally, safety update material submitted on February 3 and 
13, 2004, was reviewed. 

4.4 Data Quality and Integrity 

4.4.1 DSI audits. 

No site inspections were requested. 

4.4.2 Central Laboratory 

In Studies 001, 002, and 003, serum concentrations oftolterodine and DD01 were determined by 
.1sing a LC/MS/MS assay. Determination of serum AGP 

was performed by _ Genotyping was done b~· 

1 . Clinical laboratory and 
urinalysis tests were performed by local laboratories at each site. ECGs were read by 

Urodynamic tracings were interpreted by local investigators and 
reviewed centrally by · 

In Studies 020 and 008, serum concentrations oftolterodine and DD01 were determined by 
using a LC/MS/MS assay. In Study 020, genotyping was performed 

by Determination of serum AGP was performed by 
Clinical laboratory tests were performed by 

, _ _ _ Urinalyses were performed by local laboratories. ECGs were read by 
_ _ · . Laboratory tests (other than dipstick urinalyses) were not 

conducted in Study 008 and ECGs were not conducted in Study 008 or 021. 

Medical Officer's Comment: 

Study 008 does not specify where genotyping and serum AGP analyses were perionned. 

4.4.3 Site Monitoring 

In Studies 001, 002, and 003, data quality assurance was performed by Pharrnacia & Upjohn by site 
audits and regular contact between investigators and the clinical study monitor. Statistical analysis 
was conducted by In Studies 020, 008 and 021, study monitoring was 
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conducted by Pharmacia Market Companies. Four audits were conducted as part of the GCP 
compliance program in Study 020, eight sites were audited in Study 008 and two sites in Study 021. 

4.5 Compliance with Good Clinical Practices 

Protocol violations, including missing outcome data, constituted an important issue in both of the 
randomized placebo-controlled trials. Major protocol violations occurred in 27% of the tolterodine 
treated subjects in Studies 020 and 008. In 13% of tolterodine treated subjects in these two trials, the 
micturition diary (the source of the primary efficacy endpoint) was missing or invalid. 

In addition, interpretation of the two randomized clinical trials was compromised by the use of a 
method of administration (opening the tolterodine capsule and sprinkling the beads on applesauce) for 
which bioequivalence with the intact capsule failed to be demonstrated and by the lack of 
identification of those subjects using that method of administration (in Study 020) and the absence of 
data examining the effect of method of administration on efficacy (in both studies). 

4.6 Financial Disclosure 

The sponsor submitted financial disclosure statements for Investigators who participated in five 
tolterodine efficacy trials (Studies 001, 002, 003, 008 and 020). This information was reviewed as 
part of the clinical review, and it was concluded that for four of the five studies: 

• the information was complete 

• appropriate documentation was rec~ived 

• the information complied with 21 CFR 54 

• no disclosable information was reported 

• no conflicts of interests were noted 

• there was no disclosure of financial interests that could bias the outcome of the trials 

In Study 020, eight investigators in the U.K. are not listed as having provided disclosure documents; 
all other U.K. investigators and all investigators in the nine other countries participating in this trial 
submitted adequate documentation as above. 

5 CLINICAL PHARMACOLOGY 

Seven studies evaluated PK in children. Five of these (044, 018, 001-003) were intended primarily as 
PK studies, Studies 020 and 008 were randomized, placebo-controlled efficacy and safety trials that 
also included sparse PK sampling. 

Studies 044, 018, 008, and 020 assessed children ranging in age from 5-15 years, with symptoms of 
urgency, frequency and urge incontinence. Studies 001-003 evaluated children with neurogenic 
lower urinary tract dysfunction, ranging in age from 3 months to 15 years. The children under age 11 
received a tolterodine oral solution, which was not shown to be bioequivalent to Detro! tablets in a 
trial in healthy adults. Pharmacodynamics were assessed in all seven trials; in all studies except 020 
and 008, the clinical efficacy variables were secondary endpoints. Symptom-based outcomes were 
evaluated in all trials; Studies 001-003 also used urodynamic endpoints. Finally, a population PKIPD 
analysis was performed using pooled data from Studies 020 and 008. 
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5.1 Pharmacokinetics 

5.1.1 Relative Bioavailability 

Two studies, which were not submitted in response to the Written Request, were conducted to assess 
the bioavailability of the tWo alternate formulations studied in these trials. 

5.1.1.1 Study 004 · 

Study 004 evaluated the relative bioavailability of beads from opened tolterodine prolonged release 
capsules with the intact capsules in 30 healthy adult volunteers. Subjects were dosed with 4 mg in 
one formulation on a single day, then crossed over to a single 4 mg dose of the alternate formulation 
after a 7 day washout period. Table 2 presents the data developed in this study. 

Table 2 Bioavailability Confidence Intervals of Tolterodine, DO 01 and Active Moiety, 
Comparing Prolonged Release Beads to Intact Capsule 

Analyte Parameter Tolterodine PR Beads Sprinkled over 
Applesauce vs Intact PR Capsule 

T olterodine AUCo-~ 0.91- 1.09 
Cmax 1.07-1.37 

DO 01 AUCo.,., 0.97- 1.06 
Cmax 1.12-1.35 

Active moiety AU Co-~ 1.03- 1.14 
Cmax 1.21 - 1.43 

· For statistical equivalence, the 90% confidence interval must fall between 0.800 and 1.25 
These values represent the 90% confidence intervals around the ratio of the AUC or Cmax for the beads over the 
respective value for the intact capsule (Log-transformed data) 
Source: Table 6, 2. 7.1, p 9 

The three moieties examined are the parent drug, the primary metabolite, which is pharmacologically 
active (DD 01), and the active moiety, defined as the sum ofunbound tolterodine and DD 01. 
Bioequivalence was demonstrated for all three moieties on AUC, but was not demonstrated for'any of 
the three on Cmax· The beads had a 21% higher Cmax for tolterodine than the intact capsule. 

5.1.1.2 Study 005 

Study 005 evaluated the relative bioavailability of tolterodine immediate release and two formulations 
of tolterodine oral syrup in 24 healthy adult volunteers. Subjects completed a randomized, three-way 
cross-over protocol, whereby they received a single 4 mg dose, either as 20 ml of 0.2mg/ml oral 
solution (one formulation characterized as "intended for commercial use" and one characterized as 
"prototype") or as two 2 mg tablets, followed by single doses of the two alternate formulations 
following a seven-day washout period between each dose. Table 3 displays the relative 
bioavailability of these three pro.ducts. The flavored ("prototype") formulation was the one used in 
Studies 001 and 002. 
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Table 3 Bioavailability Confidence Intervals of Tolterodine, DD 01 and Active 
Moiety, Comparing Immediate Release Tablet to Two Oral Solution 

Formulations 

Analyte Parameter Flavored/Colored Oral Flavored Oral Solution vs 
Solution vs IR Tablet IR Tablet 

Tolterodine AU CO-x 1.08- 1.40 1.05-1.36 
Cmax 1.10-1.55 0.978-1.38 

DD 01 AUCo-"' 1.00-1.14 0.980-1.11 
Cmax 0.986- 1.20 0.890-1.09 

Active moiety AUCo-,., 1.00- 1.09 0.974-1.06 
Cmax 0.982- 1.18 0.878- 1.05 

' For statistical equivalence, the 90% confidence interval must fall between 0.800 and 1.25 
These values represent the 90% confidence intervals around the ratio of the AUC or Cmax for the beads over the 
respective value for the intact capsule (Log-transformed data) 
Source: Table 4, 2.7.1, p 8 

Bioequivalence was demonstrated for DD 01 and the active moiety on both AUC and Cmax; it was not 
demonstrated for tolterodine itself. The "commercial" formulation had a 23% higher AUCo.intiniryand 
a 30% higher Cmax for tolterodine than the tablet; the "prototype" formulation had a 19% higher 
AUCo.infiniry and a 16% higher Cmax than the tablet. 

5.1.2 Pharmacokinetics in Children 

Two additional studies, which were also not in response to the Written Request, evaluated the 
pharmacokinetics (PK) of tolterodine in children. 

5.1.2.1 Study 018 

Study 018 enrolled 31 subjects aged 11-15 years with urinary urge incontinence, as manifested by 
urinary urgency(>= 8 micturitions/24 hours) and/or urge incontinence (at least one episode/week). 
The first ten subjects enrolled received a dose of 2 mg of prolonged-release tolterodine; following a 
safety review, the next 21 subjects received a 4 mg daily dose. Subjects were dosed for seven days 
(range 6-10 days), with the PK visit occurring on day 7 or 8. As the objective of this study was data 
collection to provide a basis for a dosage recommendation for children aged 11-15, the primary 
endpoint was AUC0•24 for the active moiety, with secondary endpoints being PK parameters for the 
active moiety, tolterodine and DD 01, efficacy variables based on a micturition diary and safety 
variables including laboratory and ECG data, residual urine volume and adverse events. 

Blood sampling for determination of the PK data was conducted pre-dose, and at 0.5, 1-4, 6, 9, 12,24 
and 25 hours post-dose on the PK day. Two subjects were excluded from the PK analysis, one as a 
major protocol violator on exclusion criteria, and one whose serum concentrations of tolterodine and 
DD OJ were all zero. Table 4, Table 5 and Table 6 present the PK data on tolterodine, DD 01 and the 
active moiety, respectively. 
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Table 4 PK Variables for Tolterodine 

Treatment 

2-mg dose 4-mg dose 

\':ui:tble Exrensh e 1\letabolizer 
1'1=7 

Poor 1\letaholizer 
N=2 

Extensh e 1\letaholil:er 
Jli=20 

.-'.UC0-24 
(!Jg·h L) 

1\·l<?an !SDJ 3~.4 (>7.5) 210.51 IKnJ 42.8 ( 34.2) 

MeJiau (min-max) 25.6(2.5-JO)).:'i) 210.5 ( 197.3- 22~.7) 3l.Uii:i.7-123.XJ 

Cmax 
tJ.lg Ll 

I~~;1ax 
J\kan(SDJ 3.22 (2.94) 10.76 (2.74) ~.·D (2.f>UJ 

ML'dian (mm-max) 1.91 (0.35- 8 34) 10.76();:\2-12.70) 2.5X !0.5(,- 9.R7) 

Mean (SDJ 3.57 ( 1.28) 3.51 (0.72) 3.~5 ( 1.57) 

J\kdian (min-max) 3.00 (] .9X- 6.001 3.51 (3.00-4.02) 3.53 ( 1.95- (;,lJ7) 

t':~ 

(h) 

v~~·F 

llJ 

Mean !SD) 13.6 (4.5) 165.6 ( 161.4) 16.6 ( 13.4) 

1\l<?di:m (min-ma.\) 14.2 <:'.4- 17.7) 165.6 <51.5- 279.x) Q.9 (5.X- 52.7) 

J\kan !SDJ 1204 ( 136(1) 145 (2o) 1·4'12 ()223) 

Median (min-max) 637(195-40311 145 (127- 163) 922 (224- 4304 J 

CJF 
tl hi 

Mean {501 

Median 1 min-max) 

103.<> 1Ix5.0J 

395 (7.9- 520.1) 

J.(ll) (0.92) 

].0(1(0.40- 1.71) 

81.2 (66.61 

6:'.3 ( 10.9- 234.71 

Source: Table 9.3.1.3.1, 5.3.3.2.1, p 48 

Table 5 PK Variables for DO 01 

Treatment 

I 2-mg dose I 4-mg dose 

Yariable 
Extenshe 1\letabolizer 

N=7 I 
Extemh e l\letabolizer 

N=20 

. .:..UC0-24 Mean (SDl 20.6 (l).2) 32.9(11.6) 

(pg·h Ll J Median lmin-maxl l!i.5 (7.2- 34.4) 31.0 1 I fi.:' - 54. I J 

Cmax 1\lean (SO) 1.33 (0.50) 2.31\ (1.011 

i!l!! LJ lrvkdiau (min-max) 1.26 (0. 7 I - 2.43) 2.3X (1.04- 5.4-l) 

Tmax Mean (SDl 4.71(1.25) 5.00 (2.02) 

(h) IMedian (min-max) 4.00 (3.00- 6.00) 5.05 ( 1.97- lJ.OO) 

Tl.o M.:an!SD) 14.!\ (3.2) l:U l 11.5) 

ih) IMcdi:m (min-max) B.6 (11.6- 19.6) L:..o (6.-l- 51.4) 

Source: Table 9.3.1.3.2, 5.3.3.2.1, p 49 
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Table 6 PK Variables for Active Moiety 

TreatmPnt 

2-mg dosp 4-mg dosE' 

Variable 
[xtensivP 

Metabolizer 
1\=7 

Poor 
J\ Ietabolizer 

N=2 

All 
N=9 

[xtPnsin 
J\letabolizer 

1\=20 

M.:an tSD! 17.3 (6.01 12.:'\ (0.21 16.2 (5.6) 

16.2 
{7.5- 27. 7) 

1.10 (0.3\11 

297(11.1! 

26.7 
( 14.4 -52.3 I 

2.17 (0.95) 

AUC0-.24 
(nf\1-h) 1\·l~<li:m 

(min-max) 
17.4 

0.5-24.71 
12.3 

(12.2- 12.51 

Cmax 
tnMI 

Mean lSD) 1.2.~ (0.33 I 0.62 (0.091 

Median 
imin-maxl 

1.34 
(0.75- 1.57) 

0.62 
(0.56- 0.691 

1.19 
(0.56- 1.57) 

2.07 
(0.93- 5.251 

Source: Table 9.3.1.3.3, 5.3.3.2.1, p 49 

There was no apparent relation of AUC and Cmax of the active moiety with subjects' age, and a 
negative association with body weight and BMI. It appears that a tv.•o-fold dose increase from 2 to 4 
mg daily results in approximately a two-fold increase in AUC and Cmax for the active moiety, whether 
extensive metabolizers or all subjects are considered. Comparison ofPK data on the active moiety 
from this study with that obtained in adults and in younger children (Study 044) is shown in Table 7. 
Data for subjects receiving the 2 mg dose are normalized to a 4 mg dose (i.e., multiplied by 2). 

Table 7 AUC and Cmax of Active Moiety in Children and Adults 

\'ariable 

PR capsule JR tablet 

Children 1 

*4 mg 
N=29 

Adult~2 

4 mg 
N=17 

Adult~·~ 
*4 mg 
N=I83 

Children4 

2 mg b.i.d. 
N=IO 

AUC0-2-f 
t.n:-.Hil 

M.:an cSD) 30.50 ( 11.00) 30.4(13.7) 24.7 (X.~ I 

-

~30.9 (9.7) 

7.6 (3.01 Cmax 
1nMJ 

M~an tSD) 2.18 (0.89) 2.3 ( 1.0) 

1 Study 018 2 Study CTN 98-TOCR-006 3 Based on summanzed results of 14 stud1es 1n healthy 
volunteers 4 Study 044 
* Normalized to 4 mg daily 
Source: Table 10.1, 5.3.3.2.1, p 58 

Dosing of adolescents with 4 mg daily of prolonged release tolterodine appears to result in equivalent 
exposure (AUC and Cmax for the active moiety) to that described in adults receiving the same dose. 

5.1.2.2 Study 044 

Study 044 was initiated prior to the Written Request, with the intent of extending the indication of 
tolterodine to include use in children. The trial enrolled 33 subjects aged 5-10 years with urinary 
urgency, frequency and/or urge incontinence, as manifested by urinary urgency(>= 8 micturitions/24 
hours) and/or urge incontinence (at least one episode/week). The objective of this study was to 
evaluate the safety of0.5, 1, 2 and 3 mg BID doses oftolterodine immediate release over a 14-day 
treatment period. The first eleven subjects enrolled received a dose of0.5 mg of immediate-release 
tolterodine; following a safety review, the next 10 subjects were to receive the 1 mg dose, with this 
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sequential procedure continuing up to the 3 mg dose. However, plans for the 3 mg dose were 
discontinued after the AUC at the 1 mg BID dose exceeded the pre-specified threshold of 12 
nmol*h/L (selected to equate with the exposure in adults receiving 4 mg BID). Subjects were dosed 
for 14 days, with the PK visit occurring on day 14. The primary endpoint, for safety, was the residual 
urine volume. Secondary objectives were to srudy the PK, tolerability and efficacy of these doses, 
with secondary endpojnts being PK parameters for the active moiety, tolterodine and DD OL efficacy 
variables based on a rpicturition diary and safety variables including laboratory and ECG data, and 
adverse events. 

Blood sampling for determination of the PK data was conducted pre-dose, and at 0.5, 1-4, 6, and 8 
hours post-dose on the PK day. Three subjects were excluded from the PK analysis, two who 
withdrew prior to the PK day due to adverse events, and one in whom blood sampling was 
unsuccessful. Table 8 and Table 9 present the Cma.x and AUC, respectively, for tolterodine and DD 
01; Table 10 shows these data for the active moiety. • 

• 
Table 8 Cmax for Tolterodine and Metabolites 

0.5 mg bid 1 mg bid 2 mg bid 

Tolterodine 

DD 01 

Dealkylated hydroxylated tolterodine 

Tolterodine acid 

Dealkylated tolterodine acid 

3.4 ± 3.0 

n = 9a 

2.0± 0.9 

n=9 

0.3±0.1 

n=6 

3.6±1.7 

n=9 

1.9 ± 0.8 

n=9 

4.9 ± 2.9 

n = 10 

4.6± 1.7 

n = 10 

0.7± 0.3 

n = 9 

7.5 ± 2.9 

n = 10 

3.3 ± 0.8 

n = 10 

11.5 ± 6.5 

n = 9t> 

8.5± 4.0 

n=9 

1.8 ± 0.9 

n=9 

13.0 ± 4.9 

n=9 

6.6± 2.3 

n = 10c 

PM patients: "No.9 Cmax =6.8: c No. 29 Cmax =41.6; 'No. 29 Cmax =0.3 

Source: Table 10.3.4.1.2, 5.3.3.2.3, p 51 
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Table 9 AUC for Tolterodine and Metabolites 

0.5 mg bid 1 mg bid 2 mg bid 

Tolterodine 

DD 01 

Dealkylated hydroxylated tolterodine 

Tolterodine acid 

Dealkylated tolterodine acid 

11.2±13.5 

n = 9a 

7.6± 2.5 

n=9 

+ 
n=2 

20.7 ± 4.9 

n=9 

12.0 ± 4.2 

n=9 

14.8 ± 10.2 

n = 10 

17.4 ± 8.3 

n = 10 

3.1 ± 0.6 

n=8 

39.4 ± 8.9 

n = 10 

21.0±3.1 

n = 10 

31.7 ± 16.3 

n = 9b 

34.1 ± 12.0 

n=9 

8.7 ± 3.5 

n=9 

77.1 ± 25.3 

n=9 

48.2 ± 12.5 

n=8 

:t: 2.6 and 2.8 )..lg·h /L 

PM patients: ''No.9 AUC = 61; t'No. 29 AUC = 211; 

Source: Table 10.3.4.1.3, 5.3.3.2.3, p 51 

Table 10 PK Variables for Active Moiety 

0.5 mg bid 1 mg bid 2 mg bid 

Cmax (nM) 1.8 ± 0.8 3.9±1.4 7.6 ± 3.0 

AUC (nM ·h) 7.2± 2.4 13.9 ± 4.9 30.9 ± 9.7 

Includes EM and PM, N=10 in each group 
Source: Table 10.3.3.2.1, 5.3.3.2.3, p 53 

There does not appear to be dose-linearity for increasing doses of tolterodine and DD 0 I; however, 
the Cmax and AUC of the active moiety do increase in a linear fashion with doubling doses. 
Comparison of PK data on the active moiety from this study with that obtained in adults is shown in 
Table 11. 

Table 11 AUC and Cmax of Active Moiety in Children and Adults 

Children, 1 mg bid Adults
1 

• 2 mg bid Adults2 
, 2 mg bid 

Parameter (n=10) (n=24) (n=18) 

Cmax (nM) 3.9 ± 1.4 3.4 ± 1.7 2.8 ± 0.82 

AUG (nMh) 14 ± 4.9 14 ± 6.4 15 ± 4.3 

Source: Table 11.1, 5.3.3.2.3, p 62 

Dosing of children aged 5-I 0 with I mg BID of immediate release tolterodine appears to result in 
equivalent AUC and Cmax for the active moiety to that described in adults receiving 2 mg BID. 
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5.1.2.3 Studies in Neurogenic Bladder 

In Studies 001 and 002, subjects were dosed by weight, with the PK dose being 0.03 mg/kg BID, or 
0.06 mg/kg/day. In Study 001, the mean daily dose at this dose level was 0.71 mg/day. Active 
moiety exposure at this dose in these children, aged 3 months to 4 years, was similar to that seen in 
Study 044 (5-10 year olds) who received 1 mg daily, and was about half that seen in adults taking 2 
mg BID (see Table 21) No clear dose- or exposure-response relationships were demonstrable. In 
Study 002, with childr:en aged 5-10 years, the mean daily dose at the PK dose level was I.7 mg/day. 
Data were very similar to that seen in Study 044 in children of the same age who received 1 mg daily 
of theIR tablets, and again, exposure was about half that seen in adults taking 2 mg BID (see Table 
35). Again, no clear dose- or exposure-response relationships with clinical effect variables were 
shown. Study 003, conducted in children aged 11-15 years, no longer used weight-based dosing. The 
PK dose was 4 mg/day of the prolonged release capsule (or the beads sprinkled on applesauce- a 
formulation also not found to be bioeguivalent to Detro) LA). PK results in this population were very 
similar to those seen in Study 018 and in adults receiving the 4 mg daily dose (see Table 48). Again, 
there were no dose-. or exposure-response effects in this population. 

5.1.2.4 Studies in Urinary urge incontinence 

A population pharmacostatistical model was constructed using the data from Studies 044 and 018; 
this model was then tested on pooled data from Studies 044, 018, 020 and 008. The initial model 
sho\ved that a three-compartment model best described the PK of tolterodine- with compartments for 
drug depot, tolterodine and DD 01. Significant covariates in the final model were formulation/age 
(which were confounded), metabolic phenotype, alpha-1-acid glycoprotein concentration, body size, 
race and presence of a concomitant CYP3A4 inhibitor. This model was then used to estimate drug 
exposure in the subjects in Studies 020 and 008. 

In Study 008, PK data were available on 220 or 87% of the subjects receiving tolterodine. In Study 
020, only 102, or 43%, of the tolterodine-treated subjects provided PK data. The steady state AUC0•24 

of the active moiety was 20.9 nM*h and 20.5 nM*h in Studies 008 and 020, respectively. This was 
abou: 31% lower than the exposure seen in adults receiving double the dose of tolterodine prolonged 
release daily- which, based on Study 018, was expected to approximate the exposure 5-10 year olds 
achieved on half the adult dose. 

Medical Reviewer's Comment: 

No explanation is provided for the discrepancy between the findings of Study 018 and 
the pooled PK data from Studies 020 and 008. Although the method of dosing may 
have differed between the studies (020 and 008 allowed use of sprinkled beads from 
opened capsules), the bioequivalence data do not suggest a pronounced decrease in 
exposure with use of the beads. 

5.2 Pharmacodynamics and Exposure- Response Relationships 

No exposure-response relationships were demonstrable in the three small studies in children with 
neurogenic lower urinary tract dysfunction. 

In order to explore possible exposure-clinical response relationships in the randomized, placebo­
controlled trials, statistical models were constructed by the sponsor based on the data from Study 008 
to determine breakpoints in the AUCo.24 of the active moiety associated with statistically significant 
change from baseline in the number of daytime incontinence episodes as compared to placebo. A 
Classification and Regression Tree (CART) procedure identified threshold active moiety AUCo.24 
values of 14.4 nM*h in Study 008 and 12.6 nM*h in Study 020 to be significantly associated with 
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improvement in incontinence. Although these threshold levels are below the mean AUC0•24 values 
seen in the two studies, a substantial proportion of the tolterodine-treated subjects in each study failed 
to achieve these threshold exposures. Depending on the weight group evaluated, as many as 40-67% 
of the heavier subjects in Study 008 were apparently under-dosed. Multiple linear regression showed 
threshold AUC value and baseline frequency of incontinence as the only significant predictors of 
efficacy. 

6 INTEGRA TED REVIEW OF EFFICACY 

6.1 Indication: Neurogenic Lower Urinary Tract Dysfunction 

6.1.1 Methods 

The three studies for this indication, Studies 00 I, 002 and 003 were uncontrolled, open label, dose 
escalation trials evaluating three doses of tolterodine in p!rients with neurogenic lower urinary tract 
dysfunction. Studies 00 I and 002, in children aged 3 months- 4 years and 5-I 0 years, respectively, 
used an oral formulation oftolterodine, which is not commercially available, and dosed subjects by 
weight on a BID schedule. Study 003, in children aged II-I5 years, used escalating, non-weight­
based doses of the prolonged release tolterodine capsule, which is dosed daily. 

6.1.2 General Discussion of Endpoints 

No efficacy endpoint was designated as primary in Studies OOI, 002 or 003, as the primary objective 
was pharmacokinetic in nature. Clinical effect endpoints in these studies included both data obtained 
by urodynamic evaluation and data derived from patient diaries. The urodynamic variables were: 

• 	 volume to first detrusor contraction of>I 0 em H20 pressure , 

• 	 functional bladder capacity and leak point pressure, 

• 	 intravesical volume at 20 and 30 em H20 pressure, 

• 	 maximal cystometric capacity (intravesical volume at 40 em H20 pressure), 

• 	 bladder compliance at 0-20, 0-30 and 0-40 mllcm H20 and 

• 	 percent change in cystometric capacity 

Some of the urodynamic variables (maximal cystometric capacity and bladder wall compliance) were 
unable to be obtained for all subjects due to patient discomfort during the procedure. 

Dose-pharmacodynamic (PD) effects for tolterodine were determined by assessing the urodynamic 
parameters at each of the three dose levels; concentration-PD effects for the active moiety were 
:letermined by assessing the urodynamic parameters at the pharmacokinetic (PK) dose (0.06 
nig/kglday for Studies 001 and 002; 4 mg/day for Study 003). The urodynamic variables were 
characterized by descriptive statistics, change from baseline and percent chc.nge from baseline at 
weeks 4, 8 and I2. 

The patient diary variables were: 

• 	 mean number of catheterizations or micturitions per 24 hours, 

• 	 mean volume per catheterization/micturition and 

• 	 mean number of incontinence episodes per 24 hours, with the incontinence episodes further 
classified as to severity on a four point scale 

and were based on means derived from three-day diary recordings done at baseline and at each dose 
period (weeks 4, 8 and I2). 
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The variables most likely to have clinical relevance are volume to first detrusor contraction, 
intravesical volume at 40 em H:O and bladder compliance at 0-40 mVcm H:O, as well as the patient 
diary variable number of daily incontinence episodes. 

Pharmacokinetic endpoints in Study 001and 002 were the serum PK of the active moiety, including 
AUCo. 11, Cmax and Cmin· Secondary PK endpoints were calculated for tolterodine and DD 01, 
including AUC0. 11, the extrapolated fraction of the AUC0. 12.Fex" Cmax, tmax, Cmin and tJ/2 . The oral 
steady state volume of distribution Vss/F and the oral serum clearance CL/F for tolterodine were 
additional secondary endpoints. Study 003 evaluated the same parameters, differing only in that the 
AUC period was 0-24 hours rather than 0-12 hours, and the Fext was not measured. 

6.1.3 Efficacy Findings: Studies in Neurogenic Lower Urinary Tract Dysfunction 

The sponsor did not conduct hypothesis testing in these three studies; thus, no p-values were provided 
in the study reports. The statistical reviewer conducted significance testing of the change from 
baseline and test of trend for a dose-response effect, from which the p-values described below are 
derived. The values described below are based on the mean values at each dose period. 

In Study 001, volume to first detrusor contraction was significantly higher at dose 3 (56.9 ml) than at 
baseline (21.7ml). There was also a significant dose-response trend (p=0.006). Similarly, number of 
incontinence episodes were significantly fewer at dose 2 (4.4) and dose 3 (4.0) than at baseline (5.2), 
with a significant dose-response trend (p=0.02), and volume/micturition increased significantly from 
baseline (34.9 ml) to dose 2 (40.6 ml) and to dose 3 (55.1 ml), with a significant dose-response trend 
(p=O.Ol8). Intraves]cal volume at 20 em H20 and bladder wall compliance from 0-20 ml/cm H20 also 
showed significant increases at doses 2 and 3, with statistically significant dose-response trends, but 
the clinical relevance of these results is uncertain. The remaining variables either showed significant 
improvement at dose 2 (functional bladder capacity, leak point pressure) only, or were not 
significantly different from baseline. In exploration of the exposure-effect relationship, there was no 
correlation bet\veen AUC0. 12 of the active moiety and change from baseline in either volume to first 
detrusor contraction or functional bladder capacity. There was also no relationship between AUC0_11 

of the active moiety and change from baseline in any of the diary variables. 

Similarly, in Study 002, volume to first detrusor contraction increased significantly from baseline 
(38.4 ml) at all three dose levels (57.7 ml, 63.3 ml and 65.1 ml, respectively). However, the dose­
response trend was not statistically significant. The number of incontinence episodes also decreased 
significantly from baseline (4.3) at each dose level (3.7, 3.2 and 3.1, respectively), and the dose­
response trend was significant (p=0.02). The remaining variables were either significantly different 
from baseline at one or two of the three dose levels, or were completely non-significant, and none 
showed a significant dose-response trend. Again, there was no relationship between AUC0. 12 of the 
active moiety and change from baseline in the urodynamic variables. There was no relationship 
between AUC0. 12 of the active moiety and change from baseline in any of the diary variables. 

Study 003 differed from Studies 001 and 002 in that the patients received tolterodine extended release 
capsules and were not dosed by body weight. None of the variables displayed a statistically 
significant dose-response trend. Statistically significant difference from baseline was demonstrated 
only for the·number of incontinence episodes, at all doses (baseline- 2.4, dose 1 - I. 7, dose 2 - I.4, 
dose 3 - 1.5) and for functional bladder capacity where dose I (31I.1 ml) and dose 3 (286.I ml) were 
significantly greater than baseline (232 ml). Interpretation of data on the intravesical volume and 
bladder wall compliance variables is hampered by very small sample sizes. There was no relationship 
betv-;een AUC0. 12 of the active moiety and change from baseline in any ofurodynamic or the diary 
variables. 
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Medical Reviewer's Comment: 

The lack of consistent effects across the three studies, the general lack of dose­
response trends and the lack of a placebo control leads this reviewer to conclude that 
efficacy of tolterodine in a pediatric population suffering from urinary incontinence 
related to neurogenic lower urinary tract dysfunction has not been demonstrated. 

6.2 Indication:. Urinary urge incontinence 

6.2.1 Methods 

The two primary studies are large, 12-week duration, randomized, double-blind, placebo-controlled 
trials evaluating a single dose of tolterodine prolonged release capsule on a variety of clinical efficacy 
variables. A twelve-month extension trial followed Study 020 and enrolled almost 80% of 
participants. 

6.2.2 General Discussion of Endpoints 

The primary efficacy endpoint in both Studies 020 and 008 was change from baseline to week 12 in 
the number of daytime incontinence episodes per week. Secondary efficacy endpoints included 
change from baseline in: 

• 	 Number of "gross" incontinence episodes after 12 weeks of treatment (Study 020) 

• 	 Number ofweekly incontinence episodes after four weeks of treatment (Study 008) 

• 	 Mean number of daily micturitions after 12 weeks (both studies; also after four weeks in 
Study 008) 

• 	 Mean urinary volume per micturition after 12 weeks (both studies; also after four weeks in 
Study 008) 

• 	 Number of nights with nocturnal enuresis after 12 weeks (both studies; also after four weeks 
in Study 008) 

• 	 Number of dry days per week (Study 020) 

• 	 Proportion of subjects continent by week 12 (both studies; also after four weeks in Study 
008) 

• 	 Visual Analog Scale for Children (V ASC} (Study 020) 

• 	 Parental assessment of treatment benefit (Study 020) 

• 	 Pediatric Enuresis Module to Assess the Quality of Life (PEMQoL) 

• 	 Treatment Satisfaction Questionnaire (Study 008) 

6.2.3 Efficacy Findings 

Neither Study 020 nor 008 demonstrated a statistically significant change in the number of weekly 
incontinence episodes after 12 weeks of treatment. In Study 020, the tolterodine group showed a 
decrease from 14.2 episodes/week to 8.9 episodes/week, a reduction greater than that seen in placebo 
subjects by 1.5 weekly episodes (p=0.07). In Study 008, the tolterodine group decreased from 19.4 to 
9.3 weekly episodes, a reduction that was only 1.2 episodes per week greater than that seen in placebo 
subjects (p=0.4). 

Excluding exploratory subgroup analyses, the only statistically significant findings in Study 020 
were: 
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• 	 a greater increase in volume per micturition (tolterodine subjects increased from a baseline 
value of98.7 mVvoid to 112.4 ml, or 7.9 ml per micturitiongreater than the change seen in 
placebo subjects, p=0.03) and 

• 	 a 15% higher perception of treatment benefit among parents of those children treated with 
tolterodine as compared to placebo (p=O.Ol). 

In Study 008, there was similarly a statistically significantly greater increase in volume per 
micturition as compared to baseline in the tolterodine group at both four and twelve weeks, from a 
baseline of 85.3 mVvoid to 98.6 ml at week 4 and I 04.8 ml at week 12. These improvements were, 
respectively, 6.6 mVvoid and 9.1 mVvoid greater than those seen in placebo subjects (p=0.047 at four 
weeks, p=0.02 at 12 weeks). There were also significantly greater improvements in three often 
questions in the Treatment Satisfaction Questionnaire (quality of life, improvement in symptoms and 
satisfaction with outcome); however, these statistics were not adjusted for multiple comparisons . 

• 
Medical Reviewer's Comment: 

The sponsor did not report results from the liT population for the secondary efficacy 
variable volume per micturition in Study 020. The statistically significant result 
reported is based upon the Statistics reviewer's analysis of the sponsor's data. 

6.3 Efficacy Conclusions 

The reviewer concludes that efficacy oftolterodine in a neurologically normal pediatric population 
with urinary urgency, frequency and urge incontinence has not been demonstrated. This conclusion is 
based on the fact that neither study demonstrated statistically significant improvement from baseline 
as compared to placebo in the primary efficacy endpoint, and that the only secondary endpoints \\lith 
statistically significant change (small increase in volume per micturition, some degree to greater 
parental satisfaction with treatment) are of doubtful clinical significance. 

7 INTEGRA TED REVIEW OF SAFETY 

7.1 Methods and Findings 

Safety data from eight submitted trials (excluding the two small bioavailability studies conducted in 
2dult volunteers) were reviewed. Additional information submitted by the sponsor included the 2003 
Annual Report and final study reports of Study 007 and 009, which were ongoing at the time of the 
full submission. Study·007 \\'as a 6 month, open-label, uncontrolled safety and efficacy study of 
tolterodine immediate release solution in children aged 5-10 years with urinary urgency, frequency 
and urge incontinence. Study 009 was a 12-month safety extension study to Study 008. Table 12 
summarizes adverse event findings from all ten trials conducted in children. 
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Table 12 Summary of Adverse Event Data per Subj.ect 

Study 001 002 i 003 

I 
020 

Tolt 
Placebo 

008 
Tolt Placebo 

021* 018 044 007 009* 

Aae Gp I 0-4 5-10 11-15 5-10 5-10 5-10 5-10 5-15 11-15 5-10 5-10 5-11 
Forrnul IR 

syrup 
IR 

syrup 
PR 

capsule 
PR 
cap­
sule 

PR lPRcapsule cap­
sule 

PR 
capsule 

PR 
cap­
sule 

PR 
cap­
sule 

IR 
tablet 

IR 
syrup 

PR 
cap­
sule 

Duration 12 
wks 

12 
wks 

12 wks 12 
wks 

12wks 12 wks 12 wks 12 
mos 

6-10 
days 

14 
days 

6 mos 12 
mos 

Deaths 0 0 0 0 0 0 0 0 0 0 0 0 
SAEs.. 2 0 2 4 2 3 0 8 0 0 1 4 
Withdrawn 1 0 0 11 5 4 2 8 0 2 3 10 
UTI/cystitis 4 7 4 11 3 19 6 24 0 0 37 27 
Pyelo 0 0 0 2 1 0 0 2 0 0 2 .... 
All Psych 0 0 0 14 1 7 5 9 1 1 7 17 
Aggressive 
&Abnl 
Behavior 

0 0 0 5 0 4 1 5 0 0 1 3 

Activity/ 
Attention 
Disorder 

0 0 0 3 1 2 0 2 0 0 6 6 

1-~eizures 1 0 0 0 0 0 0 0 0 0 1 1 
Total N 
exposed 19 15 11 235 107 251 117 298 31 33 142 318 
*12-month safety extens1on stud1es 

· ** All counts are per subject except SAEs, which are total counts (26 events occurred in 22 subjects) 
***Specific infections are listed only if they exceeded 1% of the population; thus it is not possible to 
determine if fewer than 1% developed pyelonephritis 

7.1.1 Deaths 

There were no deaths in any of the trials. 

7 .1.2 Other Serious Adverse Events 

In the ten pediatric studies submitted, there were a total of 26 serious adverse events (SAEs ), 12 of 
v:·hich occurred in the two 12-month extension studies (021 and 009). Only tv.;o ofthe trials 
contained a placebo group, and only two placebo subjects experienced an SAE. Only the two placebo 

· subjects with SAEs were discontinued from the study due to the adverse event, and the only SAE 
considered by the sponsor to be treatment-related was a case of pyelonephritis in a placebo patient. 
SAEs and their frequency were: 

• 	 UTI-4 

• 	 Pyelonephritis- 4 (1 placebo, 3 tolterodine subjects) 

• 	 Fever- 3 (2 occurred in subjects with a second SAE [I pyelonephritis, 1 UTI], I associated 
with symptoms suggestive of pyelonephritis) 

• 	 Fracture- 3 (1 placebo subject- femur, 2 tolterodine subjects- arm & femur) 

• 	 Procedure site reaction 

• 	 Erythema 

• 	 Pressure sores (same subject who experienced erythema) 

• 	 Reduced visual acuity 
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• 	 Head injury 

• 	 Abscess behind R knee 

• 	 Lens implantation 

• 	 Lumbar puncture (indication not provided) 

• 	 Testicular torsion 

• 	 Pneumonia 

• 	 Appendicitis 

• 	 Epilepsy 

Medical Reviewer's Comments: 

1) 	 The sponsor's attribution of no relationship to tolterodine for the SAEs of 
pyelonephritis and UTI may be questioned. In Study 020, in which pyelonephritis 
occurred in one placebo subject and one tolterodine subject, treatment-relatedness 
was attributed to the placebo case but not to the tolterodine case, for reasons that are 
not explained. For five subjects with an upper or lower urinary tract infection in whom 
post void residual urine volumes (PVRs) were determined, none had a PVR elevated 
above 20% of theoretical bladder capacity. However, in the placebo-controlled trials, 
PVR did show a greater increase with tolterodine than with placebo, and it is possible 
that even small increases may predispose susceptible children to urinary tract 
infections. 

2) 	 The association of tolterodine with new onset or exacerbations of seizure disorders in 
three studies and the AERS database, along with the association with CNS stimulation 
makes the sponsor's determination that the case of absence seizures included among 
the SAEs is not related to medication questionable. 

3) 	 The reviewer agrees with the sponsor that all other SAEs are unlikely to be related to 
tolterodine treatment. 

7 .1.3 Dropouts and Other Significant Adverse Events 

In the data pooled from the two placebo-controlled studies (020 and 008), the rate of withdrawal due 
to AEs was identical in the tolterodine and placebo groups, 3%. Over all studies, a total of 46 
subjects (39 treated with tolterodine and 7 with placebo) withdrew due to adverse events. Events 
leading to withdrawal (numbers exceed 46 because of multiple events occurring in some subjects) and 
their frequency were: 

• 	 Difficulty in micturition!PVR >= 20% theoretical bladder capacity: 9 (8 tolterodine, 1 placebo 
subjects) 

• 	 Mood alteration/aggression/abnormal behavior: 9 (in 6 tolterodine subjects) 

• 	 Abdominal pain: 4 tolterodine subjects 

• 	 UTVpyelonephritis: 4 (3 tolterodine, 1 placebo subjects) 

• 	 Aggravated incontinence: 4 (3 tolterodine, 1 placebo subject) 

• 	 Headache: 3 tolterodine subjects 

• 	 Dermatitis/Blister/rash: 3 (2 tolterodine, 1 placebo subjects) 

• 	 Photophobia/Eye irritation: 3 (in 1 placebo subject) 

• 	 Fecal incontinence: 2 tolterodine subjects 

• 	 Micturition urgency/enuresis: 2 (in 1 placebo subject) 
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• Disturbance in attention: 1 tolterodine subject 

• Tachycardia (HR 116): 1 tolterodine subject 

• Disturbed accommodation: 1 tolterodine subject 

• Increased weight: 1 tolterodine subject 

• Decreased appeti~e: 1 tolterodine subject 

• Elevation of AST: 1 tolterodine subject 

• Nausea: 1 tolterodine subject 

• Increased activity: 1 tolterodine subject 

• Dry skin: 1 tolterodine subject 
•• Disturbance in attention: 1 tolterodine subject 

• Constipation: 1 tolterodine subject 

• Syncope: 1 tolterodine subject 

• Diarrhea: 1 tolterodine subject 

• Menstrual disorder: 1 tolterodine subject 

• Fatigue: 1 placebo subject 

• Femur fracture: 1 placebo subject 
Medical Reviewer's Comment: 

The Overview of Safety report incorrectly states that three tolterodine subjects withdrew 
from Study 008; in fact, four subjects in the treatment arm withdrew due to adverse events. 

7.1.4 Other Search Strategies 

A consult was performed by the Office of Drug Safety, which reviewed the safety information 
available concerning pediatric exposure to tolterodine in the AERS database (see Section 3.5). A 
Pubmed literature search was also conducted to identify any recent publications that would bear on 
safety of tolterodine in children. In addition to the five pediatric studies cited by the sponsor in the 
Critical Analysis, two additional pediatric publications were identified in the literature (Raes et al 1 

and Nijman 2). 

An uncontrolled, retrospective records review by Raes et al evaluated 256 children with overactive 
bladder treated with tolterodine. Safety results showed no SAEs, three behavior disorders (including 
one case of aggression) and six gastrointestimil adverse events. Two subjects withdrew due to 
adverse events (not further specified). Nijman published a review of pediatric nonneurogenic urinary 
incontinence, including three of the studies cited by the sponsor. 

7.1.5 Common Adverse Events 

Table 13 shows the adverse events occurring with>= 1% incidence in the two randomized placebo­
controlled trials. Events that occurred with at least twice the frequency in tolterodine vs. placebo­
treated subjects were: Diarrhea NOS, Constipation, Ear infection NOS, Abnormal behavior NOS and 
Rhinitis NOS. The adverse events reported in Table 13 were seen with a dose oftolterodine which 
was not shown to be effective in this pediatric population. 
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Table 13 Most Common Adverse Events (>= 1%) in Placebo Controlled Trials 

Study 020 + Study 008 
Tolterodine PR 

System Organ Class 2mg QD Placebo 
-Preferred Term (MedORA) N =486 N =224 

n (%) n (%) 
Gastrointestinal disorders 79 (1.6.3) 32 (14.3) 
-
-
-
-
-
-
-
-

-
-

-
-
-
-

-I

Abdominal pain NOS 22 (4.5) 7 (3.1) 
Vomiting NOS 17 (3.5) 5 (2.2) 
Diarrhea NOS 16(3.3) 2 (0.9) 

Abdominal pain upper 15 (3.1) 7 (3.1) 
Constipation 10 (2.1) 2 (0.9) 
Nausea 6 (1.2) 5 (2.2) 
Sore throat NOS 6 (1.2) 6 (2.7) 
Dry mouth 4 (0.8) 4 (1.8) 

General disorders & administration 
site conditions 21 (4.3) 14 (6.3) 
Pyrexia 18 (3.7) 10 (4.5) 
Fatigue 3 (0.6) 4 (1.8) 

Infections and infestations 60 (12.3) 28 (12.5) 
Urinary tract infection NOS 33 (6.8) 8 (3.6) 
Nasopharyngitis 18 (3.7) 11 (4.9) 

Ear infection NOS 5 (1.0) 1 (0.4) 
Upper respiratory tract infection 

NOS 5 (1.0) 5 (2.2) 
nfluenza 3 (0.6) 5 (2.2) 

MusculoskeletaL connective tissue. & 
bone disorders 2 (0.4) 3 (1.3) 

Arthralgia 2 (0.4) 3 (1.3) 
Nervous system disorders 36 (7.4) 18 (8.0) 

Headache NOS 35 (7.2) 17(7.6) 
. Dizziness (except vertigo) 3 (0.6) 3 (1.3) 

Psychiatric disorders 8 (1.6) 1 (0.4) 
Abnormal behavior NOS 8 (1.6) 1 (0.4) 

Renal and urinary disorders 8 (1.6) 6 (2.7) 
Difficulty in micturition 7 (1.4) 3 (1.3) 
Urinary incontinence aggravated 1 (0.2) 3 (1.3) 

Respiratory, thoracic, & mediastinal 
disorder 24 (4.9) 13 (5.8) 

Cough 12 (2.5) 10 (4.5) 
Rhinitis NOS 8 (1.6) 1 (0.4) 
Epistaxis 5(1.0) 2 (0.9) 

Skin & subcutaneous tissue disorders 8 (1.6) 6 (2.7) 
Dermatitis NOS 7 (1.4) 3 (1.3) 
Eczema NOS 1 (0.2) 3 (1.3) 

Source: Table 3, 2.5, p 27 
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Although not quite occurring at twice the placebo rate, the elevated frequency ofUTis is notable. 
UTis occurred in every study except the two conducted for only 1-2 weeks. Even acknowledging that 
the majority ofUTis in these studies occurred in females (as do UTis in the general pediatric 
population) and that both neurogenic lower urinary tract dysfunction and urinary urgency, frequency 
and urge incontinence in children may predispose to UTI, the increase seen over placebo-treated 
subjects suggests that treatment with tolterodine may increase the risk of UTI. In general, tolterodine 
led to a minor increase in PVR; possibly this is sufficient to lead to UTI in susceptible children. 

Medical Reviewer's Comment: 

The numbers cited in Table 13, which is from the study report, do not concur precisely with 
counts obtained by the reviewer after evaluating the line listings for adverse events. For 
example, the sponsor coded "cystitis" separately from UTI and the two cases occurring in 
tolterodine treated subjects are not included in the table. In other cases, it appears that events 
were counted by the sponsor in toto, rather than per subject, leading to slightly higher counts 
than the reviewer obtained. 

7.1.6 Less Common Adverse Events 

T·.vo classes of adverse events that occurred with relatively low frequency are of concern. These are 
aggressive/abnormal behavior and seizures. 

A total of 18 subjects manifested aggressive and/or abnormal behavior while on tolterodine. 
Although behavioral problems may be associated with urinary incontinence, examination of the 
placebo-controlled trials allows evaluation of a homogeneous population, differing only in their 
exposure to tolterodine. In these trials, nine tolterodine-treated subjects experienced aggressive or 
abnormal behavior. By comparison, only one placebo subject experienced such behavior. In six 
tolterodine subjects, the behavior was marked enough to cause withdrawal from the trial. This may 
represent a paradoxical CNS stimulatory effect of the drug. 

A 7 year old subject in Study 002 with a known seizure disorder experienced increased seizure 
frequency during dose periods 1 and 2, during which she was receiving 0.83 mg BID and 1.66 mg 
BID, respectively. The seizures in each instance occurred on a single day, occurring toward the end 
of the dosing period. A second subject, age 11, in Study 007 experienced exacerbation of a pre­
existing seizure disorder after almost two months of treatment with I mg tolterodine BID. In Study 
009, an 8 year old boy was seen by a neurologist and diagnosed with unspecified neurological 
problems prior to starting 2 mg daily oftolterodine. Absence seizures were first noted two to three 
months after beginning the drug. None of these events were judged to be related to tolterodine 
treatment by the sponsor. An additional child was noted in the AERS database to have onset of a 
seizure disorder at an unknown time after beginning tolterodine treatment. None of these episodes 
occurred in a placebo-controlled trial, so no comparison to the expected occurrence in the general 
population can be made. However, it does appear that tolterodine may be associated with CNS 
stimulatory effects in some children, and it is possible that this may lead to lowering of the seizure 
threshold in susceptible children. 

7.1.7 Laboratory Findings 

The majority of the studies reviewed included hematology, clinical chemistry and urinalysis as safety 
measures. Although generally changes in laboratory parameters were small and not of clinical 
significance, there were two cases of elevated liver function tests that may be significant. A 10­
month old child in Study 001 was withdrawn from the trial after her AST rose from 61 IU/L at 
baseline to 11 1 IU/L at dose level 2 (she was receiving 0.26 mg BID at that time). The AST value 
declined almost to baseline in two weeks. An eight year old girl in Study 007 had an AL T of 161 
lUlL at the end of treatment; however, this subject's baseline value was not determined. 
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Medical Reviewer's Comment: 

Both of the cases of elevated transaminases are difficult to interpret. One subject had an 
elevated level at baseline and the other subject did not have a baseline measurement. 

7.1.8 Vital Signs 

In all studies, change~ in vital signs were small and not judged to be clinically relevant. 

7 .1.9 Electrocardiograms (ECGs) 

In Studies 001 and 002, ECGs were performed at screening, once every 15 minutes for one hour at 
Visits 2, 3 and 5, and coincident with each blood draw at Visit 4 (a total of 6 ECGs). The T max was 
approximately one hour. In Study 001, mean uncorrected and corrected (Fridericia) QT intervals 
showed no significant change over dose periods. Both corrected and uncorrected QT intervals tended 
to decrease slightly at dose periods I and 2; mean values at dose period 3 were nearly identical to 
values at baseline. Using QTcF, one subject had an incre:se > 30 msec in dose period I, three in dose 
period 2 and two at dose period 3. The maximum increase was 51 msec. In Study 002, mean 
corrected (Fridericia) and uncorrected QT intervals showed no significant change compared to 
baseline over the 3 dose periods. Using QTcF, two subjects had an increase of>30 msec at each dose 
period; the maximum was 43 msec. 

In Study 003 (Detro] LA), subjects had ECGs monitored at intervals of 0, 0.5, I, 2, 3, 4, 6, I 2 and 24 
hours post-dose at dose level 2 ( 4 mg/day) and two hours post-dose at dose levels 1 and 3 The T max 

was approximately 3 hours. The mean QTcF decreased approximately I 0 msec at all 3 dose levels. A 
single patient, I 0% of the population, showed a> 30 msec increase in QTcF at the highest dose 
(maximum QTcF increase of 51 msec). 

Medical Reviewer's Comment: 

The lack of a placebo or positive control group do not allow definitive conclusions concerning 
QT data to be made. 

In the randomized controlled trial 020, ECGs were performed from 3 to 9 hours after the final dose 
was administered. The placebo group had a greater frequency of QTcF increases> 30 msec than did 
the tolterodine group. ECGs were not performed in Study 008. 

7.1.1 0 Withdrawal Phenomena/Abuse Potential 

No abuse potential for this drug in the pediatric population is expected. 

7.1.11 Overdose Experience 

No clear overdose reports are found. 

7 .1.12 Post-marketing Experience 

Spontaneous reports to the AERS database are described in Section 3.5 The sponsor included the 
Periodic Safety Update Report for the period 9/6/02 to 3/5/03. During this time period, as part of 
marketing renewal in several European countries, the sponsor proposed changing the label to include 
caution regarding use in patients with known risk factors for QT- prolongation, to add angioedema 
and cardiac failure as very rare adverse events and to add palpitations and arrhythmias as class 
effects. Only four cases in the Update report use in children; no deaths were reported ih children. 

7.2 Adequacy of Patient Exposure and Safety Assessments 

7.2.1 Extent and Adequacy of Overall Clinical Experience 

The pediatric trial database includes I577 subjects, ofwhom 1353 were exposed to tolterodine. Only 
two of the trials, however, with a total of 710 subjects, were placebo-controlled, allowing for 
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comparison of adverse event rates. In these studies, it appears that dosing may have been inadequate 
to achieve exposure comparable to adults for a substantial proportion of subjects; thus, a higher dose 
of tolterodine, which the sponsor suggests may be necessary for efficacy, \vould not have adequate 
safety data available at this time. 

7.2.2 Adequacy of Special Animal and/or In vitro Testing 

No animal or in vitro data were submitted in this efficacy supplement. 

7.2.3 Adequacy of Routine Clinical Testing 

The sponsor evaluated appropriate laboratory parameters, and had ECG data from four studies (001­
003, 020). In the three neurogenic studies, ECG sampling was done at various intervals after dosing­
most commonly tv.·o hours post-dose. T max of the drug ranged from one hour for the oral solution to 
over three hours for the prolonged release capsule. Thus, in the single study with prolonged release 
capsules, the assessment of ECG parameters occurred prior to maximum drug exposure and may 
represent an underestimate oftolterodine's cardiac effect. In Study 020, ECGs were obtained from 3­
9 hours post-dose at the end of treatment. Estimating Tmax at 3-4 hours, ECGs at 5 or more hours 
post-dose may not be indicative of the full effect of the drug. 

7.2.4 Adequacy of Metabolic Clearance and Interaction Workup 

No pediatric studies relevant to metabolic clearance or interaction were submitted. 

7.3 Safety Conclusions 

Overall, tolterodine, at the doses administered, was shown to be generally safe and well tolerated in 
the pediatric population. No deaths occurred. Twenty-six serious adverse events occurred, but with 
the exception of eight cases of upper and lower urinary tract infections and one case of seizures, the 
reviewer agrees with the sponsor that these events are unlikely to be related to tolterodine. Three 
signals of concern were noted: 

• 	 Increased frequency of UTI in subjects exposed to tolterodine, which may be related to the 
increased postvoid residual volume seen in exposed subjects in several trials. 

• 	 Increased frequency of psychiatric/behavioral disorders, particularly aggressive behavior, 
seen in children treated with tolterodine. Such reports were noted both in the clinical trial 
data and in spontaneous case reports in the AERS database. Although data from the AERS 
database cannot be thought to describe incidence or prevalence of adverse effects, it is 
notable that about one-third of all reported pediatric cases related to behavioral disorders, a 
number of which showed a positive dechallenge response. These behavioral problems may 
represent a paradoxical CNS agitation reaction in children exposed to tolterodine. 

• 	 There are rare reports of initiation or exacerbation of seizures in children on tolterodine. 
While the treatment-relatedness of these reactions is difficult to assess, it is plausible that a 
CNS stimulatory effect might lower the seizure threshold and cause worsening of an existing 
seizure disorder or unmasking of a latent condition. 

8 ADDITIONAL CLINICAL ISSUES 

8.1 Dosing Regimen and Administration 

The sponsor acknowledges that efficacy has not been demonstrated for tolterodine in a pediatric 
population. No dosing regimen is recommended. The sponsor notes that, while children aged 11-15 
appear to have equivalent exposure on the same doses used in adults, younger children may require 
doses greater than half the adult dose in order to achieve equivalent exposure. Simulations of 
different weight-related dosing regimens were conducted, to allow attainment of drug exposure above 
that identified as the threshold for efficacy. Recommendations of2, 3 or 4 mg daily for children 
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weighing<= 25 kg, 25-40 kg or >40 kg, respectively, or a regimen of 2 mg in children<= 35 kg and 
4 mg in children over 35 kg both appeared likely to provide adequate exposure equivalent to that seen 
in adults taking 4 mg daily. However, the efficacy of such regimens was not tested prospectively. 

8.2 Drug-Drug Interactions 

Drug-drug interactions were not explored in this submission. 

8.3 Special Populations 

In the neurogenic populations studied, sample sizes were too small to allow evaluation of the effects 
of gender, race, age or weight subgroups or metabolizer status. Review of the adverse effects 
experienced by the five poor metabolizers in these three studies does not reveal any indication of 
increased frequency or severity of adverse effects. 

In the two studies on urinary urge incontinence, subgroups based on race were not evaluated, due to 
small numbers of non-Caucasians. Metabolizer status was not evaluated in the assessment of efficacy 
or safety; however, review of the adverse effects experienced by the 16 poor metabolizers identified 
in these two studies does not reveal any indication of increased frequency or severity of adverse 
events. Subgroup analyses of gender, age and weight groups were performed. Study 020 found 
significantly increased efficacy as measured by the primary endpoint in children between 4-6 years of 
age and in males, although this measure may be influenced by the Jesser change experienced by the 
placebo group in these gender and age subgroups. 

Safety was also evaluated with respect to gender, age and weight subgroups. In Study 020, the oldest 
and heaviest subgroups experienced a lower frequency of adverse events in the tolterodine group as 
compared to placebo, which may represent the effect of decreased drug exposure in these subgroups. 
Study 008 displayed a higher frequency of adverse events, particularly UTis, in females, in both 
tolterodine and placebo-treated subjects. The frequency of adverse events decreased with increasing 
age group in both treatment groups. The lowest weight subgroup (<20 kg) had a higher incidence of 
adverse events in the tolterodine group, as compared to placebo and to tolterodine-treated subjects in 
ihe t"viO higher weight groups. Again, this may represent association of greater numbers of adverse 
events with higher drug exposure. 

8.4 Pediatrics 

Pediatric subjects from ages 3 months to 15 years of age, inclusive, are represented in the study 
reports. 

8.5 Advisory Committee Meeting 

Not applicable 

8.6 Literature Review 

See Section 16 for the sponsor's review of the pediatric literature available at the time of the NDA 
submission. The reviewer identified two additional reports published subsequent to the submission. 
They are described briefly in Section 7 .1.4. 

8.7 Post-marketing Risk Management Plan 

Not applicable 

9 OVERALL ASSESSMENT 

9.1 Conclusions on Available Data 

Following review of the complete efficacy supplement, the review concludes that: 
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• 	 Studies (001, 002, and 003) in children with neurogenic lower urinary tract dysfunction were 
small, non-randomized, non-placebo-controlled trials. The urodynamic data from these trials 
were inconsistent and there was a general lack of dose-response trends. There were suggestions 
of improvement in the number of incontinence episodes in the tolterodine-treated groups 

• 	 Two large randomized, placebo-controlled trials failed to support the efficacy oftolterodine PR 
capsules for the treatment of urinary urge incontinence in neurologically normal pediatric 
patients. 

9.2 	 Recommendation on Regulatory Action 

It is recommended that the efficacy supplements for NDA 21-228 (SE8-006) receive an Approval. 

9.3 	 Recommendation on Post-marketing Actioos 

Not applicable 

9.4 	 Labeling Review 

The sponsor proposes to maintain the current approved labeling for DETROL LA capsules, except for 
the proposed changes as outlined in the following Sections 9.4.1 through 9.4.5. No labeling changes 
were submitted for DETROL immediate release tablets (NDA 20-771). 

9.4.1 	 Sponsor Proposed Changes to CLINICAL PHARMACOLOGY Section Pharmacokinetics 
in special populations- Pediatric subsection 

The sponsor proposes to delete the following sentence: 

The pharmacokinetics of tolterodine has not been established in pediatric patients. 

And replace it with the following five paragraphs and table: 

The pharmacokinetics oftolterodine immediate and extended release were evaluated in 
pediatric patients ranging in age from 5 to 15 vears. Steady-state pharmacokinetic parameters 
are presented in Table 2. 
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Table 2. Summary of !\Jean (±SD) Pharmacokinetic Parameters of Detrol and it Active Metabolite 
(5-hvdronmethvl metabolite) in Pediatric Patients 

Tolterodine 5-hydroxymethyl metabolite 

tmax* 
(h) 

Cmax 
(!J.g/L) 

Cavg 
(!J.g/L) 

t1/2 
(h) 

tmax* 
(h) 

Cmax 
(J.lJ.:t/L) 

Cavg 
(J.lj.V'L) 

t1/2 
(h) 

5-!0yrt 
2 mg bid 

I EM (n=9) I (0.5­
2) 

11.5 (6.5) 2.6 (1.4) 2.0 
(0.8) 

2 (I - 2) 8.5 (4.0) 2.8 (1.0) 2.6 
(1.0) 

5- 10 yr 
2 mg qd 
EM (n=302) 

PM (n=20) 

--- t 

--­

- ­

- ­

1.5 (1.6) 

6.9 (3.2) 

--­

- ­

--­

--­

--­

--­

0.89 
(0.39) 

- ­

--­

---­

ll-15yr 
4 mgqd 
EM (n=27) 

PM (n=3) 

3 (2 -7) 

3 (3- 4) 

3.7 (2.7) 

19 (1.4) 

1.8 (1.5) 

14 (0.83) 

15 (I 2) 

29 (1 1) 

4 (2-9) 

---­

2.4 (0.93) 

- ­

1.3 (0.43) 

--­

14 (I 1) 

---
Cmax =Maximum serum concentration; tmax =Time of occurrence ofCmax; Cavg =Average serum 

concentration; t112 =Terminal elimination half-life. 

* Data presented as median (range). 

t Dosed using immediate release tablets 

t Not applicable. 


At an equivalent daily dose oftolterodine immediate release. C.w and C,,., oftolterodine and 
the 5-hvdroxymethyl metabolite were higher in children 5 to I 0 years of age than in adults, 
while lmax and t1;2 were similar between children and adults. 

The elimination half-life appeared prolonged in pediatric patients 11 to 15 years of age as 
compared to the adult population. However. C~, Cmax and trnax were comparable between the 
t\vo populations at the 4-mg daily dose. 

In patients ranging in age from I month to 4 years who received a 0.030 mg/kg twice-daily 
dose of an investigative tolterodine tartrate oral solution. tolterodine oral clearance ( 4. 9 ± 4.5 
L/h/kg) was higher and elimination half-life (1.5 ± 0.6 h) was shorter than values observed in 
children 5 to 10 years of age (CL/F = 3. 7 ± 3.6 Llh/kg: t112 = 2.2 ± 1.0 h). 

Evaluation of the pharmacokinctic/pharmacodynamic relationship in children based on active 
moiet\' A UC suggests that administration of a tolterodine daily dose of 2 mg for patients 
weighing <35 kg or 4 mg for patients with body weight >35 kg would provide active moiety 
exposure that is similar to that in adults receiving 4 mg daily. 

Medical Officer's Comments: 

1) 	 It is the opinion of the reviewer that inclusion of pharmacokinetic data would imply 
efficacy of tolterodine in the pediatric population. It is recommended that the 
sponsor's proposed additions be rejected and the current statement, which the 
sponsor proposed to delete, be retained. This statement fairly reflects the fact that 
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PK data obtained by the sponsor was at a dose not found to be efficacious in 
children. 

2) 	 The reviewer recommends retaining the current numbering of all tables in the 
label, as the proposed additional tables are not acceptable. 

3) 	 The recommendation from the Division of Drug Marketing, Advertising and 
Communications (DDMAC) states that "DDMAC recommends deletion of the 
pediatric studies in the Pharmacokinetics in Special Populations, Clinical Studies, 
and Adverse Reactions sections of the PI in order to avoid an implied effectiveness 
in the pediatric patient population that has not been demonstrated." 

9.4.2 	 Sponsor Proposed Addition of Pediatric Patients Subsection to CLINICAL STUDIES 
Section 

The sponsor proposes to add the following Pediatric Patients Subsection: 

DETROL LA 2 mg was evaluated in pediatric patients 5 to 10 years of age with the 
symptoms of urinary urgency, frequency and urge incontinence in two randomized, 
multicenter. placebo-controlled. double-blind, 12-week studies. A total of 487 patients 
received DETROL LA 2 mg in the morning and 224 received placebo. Efficacy in this 
population has not yet been demonstrated. 

Medical Officer's Comments: 

1) 	 The statement that efficacy has not "yet" been demonstrated is inappropriate. If there 
were to be any statement regarding clinical studies conducted in children, the brief 
general description of the studies could be retained, followed by the statement 
"Efficacy in this population was not demonstrated." It is recommended that such a 
description be placed in the PRECAUTIONS Section. 

2) 	 The recommendation from the Division of Drug Marketing, Advertising and 
Communications (DDMAC) states that "DDMAC recommends deletion of the pediatric 
studies in the Pharmacokinetics in Special Populations, Clinical Studies, and Adverse 
Reactions sections of the PI in order to avoid an implied effectiveness in the pediatric 
patient population that has not been demonstrated." 

9.4.3 	 Sponsor Proposed Changes to PRECAUTIONS Section, Pediatric Use Subsection 

The sponsor proposes to delete the following sentence: 

+he safety and effectiveness of tolterodine in pediatric patients has not been established. 

And replace it with the following four sentences: 

The safetv ofDETROL LA has been demonstrated in tv.·o Phase 3 placebo-controlled, 
double-blind. 12-week studies of486 pediatric patients ages 5 to 10. The percentage of 
patients with urinary tract infections was higher in patients treated with DETROL LA 
compared to patients receiving placebo but all events were mild or moderate in severity. 
Typical anticholinergic effects (e.g .. dry mouth, constipation) were seen at lower rates in 
pediatric patients than were observed in adults. The overall safety profile oftolterodine in 
this age group was comparable to that seen in adults (see Clinical Studies and Adverse 
Reactions). 
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Medical Officer's Comments: 

1) 	 Given that there is off-label use in children of both Detro! and Detro! LA, there may be 
value in providing adverse event information obtained from the two phase 3 placebo­
controlled studies. The following wording is suggested: 

"Efficacy in the pediatric population was not demonstrated 

A total of 710 pediatric patients {486 on DETROL LA, 224 on placebo) aged 5 to 10 with 
urinary frequency and urge incontinence were studied in two phase 3 randomized. 
placebo-controlled double-blind, 12-week studies. The percentage of patients with 
urinary tract infections was higher in patients treated with DETROL LA {6.6%1 
compared to patients who received placebo {4.5%1. Aggressive, abnormal and 
hyperactive behavior and attention disorders occurred in 2.9% of children treated with 
DETROL LA as compared to 0.9% of children tfeated with placebo." 

2) 	 The recommendation from DOMAC states that "DDMAC recommends inclusion of the 
important safety information from these clinical studies in the Precautions-Pediatric Use 
section only, if clinically relevant, and including a prominent and concise statement about 
Detro! LA's ineffectiveness in this patient population. For example, 'The effectiveness of 
Detro! LA in children has not been demonstrated."' 

3) 	 An additional comment from DDMAC is "Can the safety information in the Precautions­
Pediatric Use section be qualified, i.e., 'The percentage of patients with urinary tract 
infections was higher in patients treated with DETROL LA compared to patients receiving 
placebo but all events were mild or moderate in severity. Typical anticholinergic effects 
(e.g., dry mouth, constipation) were seen at lower rates in pediatric patients than were 
observed in adults.' Terms such as "higher," "mild or moderate," and "lower'' are vague 
and require context. This information would be useful to the reader." 

9.4,4 	 Sponsor Proposed Addition of Pediatric Studies Subsection to ADVERSE REACTIONS 
Section, 

The sponsor proposes to add the following Pediatric Studies Subsection: 

In two placebo-controlled clinical trials of DETROL LA Capsules. 71 0 pediatric patients ages 
5 to 10 years were treated with DETROL LA (n=486) or placebo (n=224 ). Patients were 
treated with DETROL LA 2 mg for 12 weeks. The overall freguencv of adverse experiences 
was almost identical in the DETROL LA and placebo treatment groups (48% and 49%, 
respectively). Urinary tract infection was the most common adverse event occurring at a rate 
greater than placebo reported bv pediatric patients receiving DETROL LA. Dry mouth was 
only reported in 0.8% of patients treated with DETROL LA and in 1.8% of patients receiving 
placebo. A serious adverse event was reported bv 1% (n=6) of pediatric patients receiving 
DETROL LA and 1% (n=2) of patients receiving placebo. 

The frequency of discontinuation due to adverse events was 3% for both the DETROL LA 
and placebo treatment groups. Table 5 lists the adverse events reported in 1% or more of 
pediatric patients treated with DETROL LA 2 mg once daily in the 12-week studies. 
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Table 5 Incidence* (%)Of Adverse Events Exceeding Placebo Rate and Reported In 2:1% of Pediatric 
Patients Treated With DETROL LA (2 mg once daily) in Two 12-Week, Phase 3 Clinical Trials 

Body System Adverse Event %DETROLLA 
(n=486) 

%Placebo 
(n=224) 

Gastrointestinal.disorders Abdominal pain 5 3 
Vomiting 4 2 
Diarrhea 3 I 
Constipation 2 1 

Infections and 
infestations 

Urinary tract infection 7 4 

Ear infection 1 0 
Psychiatric disorders Abnormal behavior 2 0 
RespiratOI)', thoracic, and 
mediastinal disorders 

Rhinitis 2 0 

*m nearest mteger. 

Medical Officer's Comments: 

1) 	 The reviewer proposes that this section remain absent from the Detro! LA label. The dose 
of Detrol LA from which these adverse event data are derived was not shown to be 
effective. 

9.4.5 Sponsor Proposed Changes to Revision date 

The sponsor proposes to change the revision date listed at the very end of the physician insert from: 

ReYised J1:1l)' 2003 

818 229 006 

To: 

Revised Month Year 

Medical Officer's Comments: 
1) The proposed changes are acceptable to the reviewer. 

April 12, 2004 

Lisa M. Soule, MD Date 

Medical Officer, DRUDP 

Addendum: 

Acceptable labeling was negotiated with the sponsor. There are no outstanding unresolved 
issues relating to this NDA submission. 

April 12. 2004 

Lisa M. Soule, MD 	 Date 

Medical Officer, DRUDP 
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Appendix A: TRIALS IN NEUROGENIC BLADDER 

10 CLINICAL TRIAL 583E-UR0-0581-001 

10.1 Summary 

Title: "Phase IJII, opep label, dose escalating, pharmacokinetic, pharmacodynamic (urodynamic) and 
clinical effect, and safety study of tolterodine oral solution in children with detrusor hyperreflexia I 
month to 4 years of age," dated August I, 2003, with Amendments dated August 24, 200I and 
September 27, 2001. 

Amendment #I was dated August 24, 200I, and included the following changes: 

• 	 Added health economics assessments to the study 

• 	 Included a phone call from each study site at Visits 3 and 4 to approve the patient's dose 
escalation 

• 	 Added the volume of blood drawn at the PK blood draws to the Informed Consent form 

• 	 Revised the instructions for PK specimen collection 

• 	 Added instructions for collecting alpha 1-acid glycoprotein (AGP) specimens 

• 	 Deleted the protocol section dealing with in utero exposure. 

Amendment #2 was dated September 27, 200I, and included the following changes: 

• 	 Replaced Appendix 6 to allow saline locks for blood sampling when appropriate 

• 	 Amended genotyping section of the protocol 

• 	 Cla;ified Informed Consent items including the dose escalation process at Visits 3 and 4 and data 
to be collected for the health economics assessment. 

First parient enrolled: November I9, 2001 

Last patient completed: May 28, 2003 

Last follow-up: June 2, 2003 

10.2 Objectives 

The primary objective was to collect data on which to base dosing recommendations for the use of 
tolterodine in children less than five years of age with neurogenic bladder dysfunction, by comparing 
PK data on the active moiety with data obtained in adults and in children aged 5 to I 0 years. 

The secondary objectives were to estimate PK variables for tolterodine and DD OI and to evaluate the 
PD (urodynamic) and clinical effects and safety oftolterodine oral solution in patients under age 5 
with neurogenic bladder dysfunction. The tolterodine dose-effect (urodynamic) and the active moiety 
concentration-effect (urodynamic) relationships were to be determined. An estimate of the direct 
costs of detrusor hyperreflexia was to be made through the collection of health care utilization data. 

10.3 Overall Design 

This Phase I/2, multicenter, 12-week treatment duration, open label, dose escalation, PK, PD, clinical 
effect and safety study evaluated the use of tolterodine tartrate oral solution in I9 pediatric subjects 
aged 3 months to 4 years for the treatment of detrusor hyperreflexia due to neurogenic conditions. 
Fifteen U.S. centers were eligible to enroll subjects, with a goal of enrolling I5 subjects total (at least 
3 to be < 6 months old, approximately 6 to be aged 6 months to 2 years, and the remainder aged 2-4 
years). Eight centers actually enrolled a total of I9 patients, of whom I7 had sufficient data for the 
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PK analyses. Subjects were enrolled within 3 months of a baseline urodynamic evaluation. Dosing 
was initiated at 0.03 mg/kg/day in two divided daily doses, which was maintained for four weeks. 
Following review of safety data, the dose was advanced to 0.06 mg!kg/day for four weeks and then to 
0.12 mg/kg/day for four weeks. Urodynamic data, patient diary data, safety data and health care 
utilization data were collected at the end of each dose period. PK data were collected only at the 0.06 
mg/kglday dose level.· 

10.4 Study Procedures and Conduct 

10.4.1 Schedule of Study Assessments 

Duringthe Screening/Baseline Visit (Visit 1 ), parental informed consent was obtained and the 
patient's eligibility for the study was determined according to the inclusion and exclusion criteria 
after medical history, review of systems, physical examin~ion, vital signs, EKG, urinalysis, serum 
chemistry profile and hematology labs were obtained. The parents were instructed in filling out the 
patient diary, to be done for the three days preceding entry into the study, once subjects had 
discontinued excluded drugs for a minimum of 3 days. Subjects who had not had urodynamic testing 
in the three months prior to study enrollment underwent this procedure at the time of screening. All 
patients returned to the clinic for study assessments according to the schedule presented in Table 14. 

Blood samples for pharmacokinetic analysis were to be collected after completion of the four week 
0.06 mg/kglday dose period, after a total of8 weeks of treatment. Urodynamic measurements and 
patient diary completion were to be performed at baseline (at the end of the washout period) and 
repeated at the end of each four-week dose period (two hours after receiving the last morning dose of 
that dose level). Any subject who withdrew prior to completion of a dosing level was encouraged to 
complete the patient diary and evaluation before stopping the medication. 

Any subject who developed a clinical UTI during treatment was treated with an appropriate antibiotic 
for 7 days. Urodynamic testing and patient diary completion were postponed until 3 days after the 
completion of antibiotic treatment; patients were maintained on their current dose level for up to two 
additional weeks in cases of delayed urodynamic testing. 
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Table 14 Study 583E-UR0-0581-001 Schedule of Study Assessments 

Activity 

Visit Number (day)/ 
Visit Description 

1 (Day -6 
to Day 

-14) 
2 

(Day 1) 
3 

(Day 28) 
4 

(Day 58) 
5 

(Day 84) 

6 
(Day 
91) 

1 

Screen­
ing Baseline 4 weeks 

8 weeks 
(PK visit) 

12 
weeks 

13 
weeks 

Informed consent X 
Medical history X 
Review of systems and 

physical examination X X X X X 
Inclusion/exclusion criteria X 
Demooraphic data X 
Chemistry and 

hematology 
X X X X 

Urinalysis X X X X X 
Dispense patient diary X X X X 
Return completed diary X X X X 
Urodynamic testing X X X X X 
Adverse events X X X X 
Tolterodine intaker X X X X 
Blood sample for AGP+ X 
Blood sample for PK X 
Blood sample for 

oenotyping~ 
X 

ECG' X X X X X 
Concomitant medication X X X X X 
VVe1ght X X X X 
Health care utilization X X X X 
* Phone call 1 week after discharge and. m the case of unresolved AEs. contact 2 weeks after last 

dose. 
t Study medication given to patient to begin intake on the following day. Tolterodine oral solution 

doses of 0.030 (first 4 weeks). 0.060 (second 4 weeks). and 0.120 mg/kg/day (third 4 weeks) to 
be administered in divided doses (at approximately 8 AM and 8 PM) from Day 1 to 84. 

::1: Sample collected in connection with the blood sample for measuring tolterodine and DD 01. 
§ PK samples collected pre-dose and at 0.5. 1, 2, 6 and 8 hours after receiving the 0.030 mglkg 

morning dose (at the 0.060 mglkgiday dosage level). 
~ Sample collected at same time as that taken for chemistry and hematology. 
# One ECG at screening. one ECG every 15 minutes for 1 hour (4 total) at Visits 2, 3. and 5, and 

one ECG coincident with each blood draw at Visit 4 (6 total). 
AGP=cx 1-acid glycoprotein; ECG=electrocardiogram; PK=pharmacokinetics. 

Source: Table 1, 5.3.4.2.1, p28 

1 0.4.2 Study Drug 

10.4.2.1 Dose Selection 

The drug studied was an investigational product, tolterodine tartrate oral solution, I mg/5 ml, which is 
not commercially available.· Three escalating doses (0.03 mglkg/day, 0.06 mglkg/day and 0.12 
mg/kg/day) were given to all subjects at four week intervals. The mid-range dose was chosen to 
approximate the exposure of adults receiving 2 mg BID of the tolterodine IR tablet, bracketed by 0.5 
and 2 times this dose to explore the dose-response relationship. Dosing was BID, at approximately 8 
am and 8 pm. 
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1 0.4.2.2 Choice of Comparator 

This was an open-label trial; there was no placebo or comparator. 

10.4.2.3 Assignment to Study Drug 

There was no randomization in this study; all subjects received all doses sequentially. 

10.5 Patient Population 

10.5.1 Inclusion and Exclusion Criteria 

Inclusion Criteria 


I) Male or female bet\veen I month and four years of age, inclusive. 


2) 	 Stable neurological disease (meningomyelocele, sacral atresia, spinal dysraphism, cerebral palsy, 
traumatic spinal cord injury) and urodynamic evidence of detrusor hyperreflexia requiring 
intermittent catheterization for management of urinary drainage. 

3) 	 Body weight or body mass index (BMI) within normal range (bet\veen the 5th and 95'h 
percentiles), according to the CDC Growth and BMI Charts for the United Sates. 

4) 	 Physiologically normal, apart from the stable neurological disease, with no acute illnesses on the 
basis of the pre-study physical exam 

5) 	 Signed informed parental/guardian consent, with signed informed assent by the patient as 
appropriate. 

Exclusion Criteria 


I) Any condition which, in the investigator's opinion, made the patient unsuitable for inclusion. 


2) 	 Recent history of clinically significant cardiovascular, hepatic, renal, gastrointestinal or 
hematological disease, or psychiatric disorder. 

3) 	 Suspicion of psychological component of patient's micturition/incontinence problems. 

4) 	 Known anatomic abnormalities in the urinary tract, with the exception ofvesicoureteral reflux 
<=grade III. 

5) History of management with an indwelling urinary catheter for> 6 months or within 4 weeks of 
participation in the study. 

6) Clinically significant urinary tract infection during the four weeks preceding participation in the 
study. 

7) 	 Any condition contraindicating anticholinergic therapy. 

8) Known hypersensitivity to tolterodine or its excipients or history of adverse drug reaction to 
anticholinergic drugs. 

9) Treatment with other drugs with significant anticholinergic properties deemed by the investigator 
to have significant effects on the lower urinary tract, or treatment with drugs affecting bladder 
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function up to 3 days before start of baseline study measurements, or treatment with potent 
CYP3A4 inhibitors up to 7 days before the start of any pre-study measurements. 

1 0) History of clinically significant hypersensitivity or severe allergy. 

11) ParenUguardian unable to understand or cooperate with given information. 

12) Participation in a clinical study within 1 month preceding participation in this study or previous 
participation in this study. 

1 0.5.2 Demographics and Baseline Disease Characteristics 

Eight US sites enrolled between 1 and 5 patients each, for a total of 19 subjects. Two patients (1 09, a 
four year-old white male, and 118, a four year-old white ~male) did not have data available at the PK 
blood draw; therefore, the PK population for this study is 17 subjects. Baseline demographic 
characteristics for the 19 subjects are summarized in Table 15. The trial included I 0 males and 9 
females. The majority of the patients (>80%) in the trial were Caucasian. The age breakdown is: 3 
subjects less than 6 months, 6 between 6 months and 2 years, and 10 between 2 and 4 years. Eighteen 
subjects had myelomeningocele; the remaining patient had a spinal cord injury. Three subjects had 
vesicoureteral reflux at baseline; all were in Grades I-III. All but one subject in the PK population 
were extensive metabolizers. The median weight was 11.6 kg, ranging from 5.4 to 19.3 kg. 
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Table 15 Baseline Demographics 

Safety 
Demographic Characteristic Population PK Population 

N=19 N=17 

Sex Male, n (%) 10(52.6) 9 (52.9) 

Female, n {%) 9(47.4) 8 (47.1) 

Age (years) Mean (SD) 2.4(1.7) 2.2(1.7) 

Median (min, max) 2.0 (0.3. 4.9) 1.8 (0.3, 4.9) 

Not reported 0 0 

Age (months) Mean (SO) 28.3 (20.5) 25.9 (20.4) 

Median (min, max) 24.2 (3.2, 59.1) 21.8 (3.2. 59.1) 

Not reported 0 0 

Age group < 6 months, n (%) 3(15.8) 3 (17.6) 

6 months to <2 years. n (%) 6 (31.6) 6 (35.3) 

2 to <5 years , n (%) 10 (52.6) 8 (47.1) 

Race White, n (%) 16(84.2) 14 (82.4) 

Black, n (%) 1 (5.3) 1 (5.9) 

Not listed. n (%) 2(10.5) 2 (11.8) 

Genotype Extensive Metabolizer , n (%) 17(89.5) 16 (94.1) 

Poor Metabolizer, n (%) 1 (5.3) . 1 (5.9) 

Patients not reporting, n (%) 1 (5.3) 

Source: Table T5. 
Note: Age is defined as age at screening (visit 1 ). Patient 1 03, who was just 6.0 
months old at screening, is included in the '<6 months' age group. For Patients 
101, 103. 110 and 116 the results of genotyping were missing: however Patient 
101 is classified as a poor metabolizer and Patients 103, 110 and 116 are 
classified as extensive metabolizers based on the bioanalytical results. 

Source: Table 4, 5.3.4.2.1, p 53 

10.5.3 Withdrawals, protocol violations and compliance 

Two patients discontinued participation early: 

• 	 Patient 115, a 1 0-month old female, discontinued after 67 days on treatment (29 days on 0.03 
mg/kg/day and 38 days on 0.06 mg/kg/day) due to an adverse event (increase in AST from 
baseline of61 IU/L to 111 IU/L; 1.85 times the upper limit of normal). 
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• 	 Patient 118, a four year-old female, withdrew consent after 27 days on treatment (19 days on 0.03 
mg/kg/day and 8 days on 0.06 mg/kg/day) as a result of a chronic UTI unresponsive to oral 
antibiotics. 

There were one major protocol and six minor violations in inclusion criteria: 

• 	 Patient 117 did not require intermittent catheterization (major) 

• Patients I 06, I 08, I I 0, I 16, I I 8 and I 19 had BMI <5th percentile (minor) 

There were four major protocol violations in study conduct: 

• 	 Patient I I 0 received 0.04 mg on the PK day, rather than the planned 0.24 mg. This patient's 
data were excluded from the PK statistics. 

• 	 Patient 1 I 7 did not require intermittent catheterization, as specified in the inclusion criteria. 
This patient also received the third dose level for 66 days due to a delay in urodynamic 
assessment. This patient's data were included in the PK statistics. 

• 	 Patient 1I I did not document dose intake for two of the three days preceding the PK day. 
This patient's data were included in the PK statistics. 

• Patient 109 had no PK samples after multiple failed sampling attempts. 

Minor deviations included: 

• 	 Patient 1 07 took only half the morning dose two days prior to the PK day, and did not take 
the afternoon/evening dose on the day prior to the PK day. This patient's data were included 
in the PK statistics. 

• 	 Patient lOS's PK samples were received thawed by the lab. Stability studies demonstrated 
stability of tolterodine and DD 01 in thawed samples for up to seven days. This patient's data 
were included in the PK statistics. 

Compliance was assessed by recording in the patient diary the dates and times of the doses for the 
three days prior to Visits 3, 4 and 5. Additionally, the bottles oftolterodine were returned at the end 
of each four-week dosing period, and the amount used was measured and compared to the expected 
use. Compliance was defined as actual use >75% expected use. There were no patients documented 
as having poor medication compliance. 

Medical reviewer comments: 

1) No individual treatment compliance data are provided in the study report. 

10.6 Efficacy 

10.6.1 Key Efficacy Assessments 

Clinical effect endpoints included both data obtained by urodynamic evaluation and data derived 
from patient diaries. The urodynamic variables were: 

• 	 volume to first detrusor contraction of>I 0 em H20 pressure, 

• 	 functional bladder capacity and leak point pressure, 

• 	 intravesical volume at 20 and 30 em H20 pressure, 

• 	 maximal cystometric capacity (intravesical volume at 40 em H20 pressure), 

• 	 bladder compliance and 

• 	 percent change in cystometric capacity 



56 NDA 21-228 Supplement No. 006 
Medical Officer Review 

Dose-PD effects for tolterodine were determined by assessing the urodynamic parameters at each of 
the three dose levels; concentration-PD effects for the active moiety were determined by assessing the 
urodynamic parameters at the PK dose (0.06 mg/kg/day). The urodynamic variables were 
characterized by descriptive statistics, change from baseline and percent change from baseline at 
weeks 4, 8 and 12. Three of the urodynamic variables were normalized in relation to each patient's 
theoretical bladder capacity (calculated by [(2 +age in years) x 30 ml]): volume to first detrusor 
contraction, functional bladder capacity and intravesical volumes. 

The patient diary variables were: 

• 	 mean number of catheterizations or micturitions per 24 hours, 

• 	 mean volume per catheterization/micturition and 

• 	 mean number of incontinence episodes per 24 ho~s, with the incontinence episodes further 
classified as to severity on a four point scale 

and were based on means derived from three-day diary recordings done at baseline and at each dose 
period (weeks 4, 8 and 12). 

1 0.6.2 Primary Efficacy Endpoint Analysis 

ln Study 001, the primary efficacy endpoints were assessed by urodynamic testing and completion of 
daily diaries. Some of the urodynamic variables (maximal cystometric capacity and bladder wall 
compliance) were unable to be obtained for all subjects due to patient discomfort during the 
procedure. Table 16 displays the baseline urodynamic variables and the mean change from baseline 
at each of the three dose periods. Changes were not noted in leak point pressure or in intravesical 
volume and bladder wall compliance at 30 and 40 em H20 pressures. There was a tendency for more 
marked change from baseline in the two higher dose categories for volume to first detrusor 
contraction, functional bladder capacity and intravesical volume and bladder wall compliance at 20 
em H20 pressure, however, there was not a clear dose-response pattern, and many of the confidence 
limits for these change estimates contain zero. In exploration of the exposure-effect relationship, 
there was no correlation between AUC0•12 of the active moiety and change from baseline in either 
volume to first detrusor contraction or functional bladder capacity. 
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Table 16 Study 001 Change from baseline in urodynamic measurements 

VFDC 
(ml) 

FBC(ml) LPP 

(em 
H10) 

!Wat 
20cm 
H10 
(ml) 

!Wat 
30cm 
H10 
(ml) 

IVY at 
40 em 
H10 
(ml) 

BWC 

0-20 
em 
H10 
(mil em 
H:O) 

BWC 

0-30 
em 
H"O 
(mil em 
H10) 

BWC 

0-40 
em 
H10 
(mil em 
H10) 

Baseline Mean 

(SD) 

21.7 

(16.6) 

74.2 

(41.5) 
49.0 

(21.3) 

42.6 

(21.1) 

50.9 

(30.8) 
71.3 

(43.6) 

2.1 

( 1.1) 

1.7 
(1.0) 

1.8 

(1.1) 

N 19 19 19 19 13 12 19 13 12 

Change from 
Baseline to 
Dose I (0.03 
mg/kgiday) 

Mean 

(SD) 

2.5 
(20.9) 

-3.5 
(36.6) 

0.4 
(20.8) 

2.4 

(28.6) 

-3.2 

26.4) 
-10 

(36.0) 

0.1 

(1.4) 

-0.1 

(0.9) 
-0.3 

(0.9) 

N 17 19 18 18 12 9 18 12 9 

Change from 
Baseline to 
Dose 2 (0.06 
mg/kgiday) 

Mean 

(SD) 

15.9 

(30.5) 

31.7 

(54.7) 

-8.4 
(14.4) 

37.1 

(52.2) 

24.1 

(45.7) 
46.0 

(74.0) 

1.9 

(2.6) 

0.8 
(1.5) 

1.2 
(1.8) 

N 16 18 16 14 8 6 14 8 7 

Change from 
Baseline to 
Dose 3 (0.12 
mg'kgiday) 

Mean 
(SD) 

34.4 

(61.4) 

32.5 

(63.7) 

-3 

(14.3) 
29.2 
(46.9) 

27.2 

(59.5) 
12.8 
(40.1) 

1.5 

(2.3) 

0.9 

(2.0) 
0.3 

(1.0) 

N 17 17 14 15 9 5 15 9 5 

VFDC= Volume to first detrusor contractiOn> 10 em H20 

FBC =Functional bladder capacity 


LPP = Leak point pressure 

JVV= Intravesical volume 


BWC= Bladder wall compliance 


Bold cells -Confidence interval around the change from baseline does not contain 0 


Source: Tables 10-12, 5.3.4.2.1, pp 64-66 

The patient diary data is displayed in Table 17. As expected in patients on a scheduled 
catheterization regimen, there was no change in the number of daily catheterizations/micturitions. 
Dose-related improvements in mean daily incontinence episodes and mean volume voided were seen 
ar the higher two doses, in a dose-response manner. There was, however, no relationship between 
AUC0_12 of the active moiety and change from baseline in any of the diary variables. 
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Table 17 Study 001 Change from baseline in micturition diary variables 

Mean# catheterizations Mean# Mean volume per 
or micturitions per 24 incontinence catheterization or 
hours episodes per 24 micturition (ml) 

hours 

Baseline Mean 4.8 5.2 34.9 
(SD) (1.4) (1.9) (16.1) 

N 18 18 18 

Change from 
Baseline to Dose I 
(0.03 mg'kg/day) 

Mean 

(SD) 
-0.1 

(1.1) 
-0.2 

(2.0) 

5.7 

(19.9) 

N 18 18 18 

Change from 
Baseline to Dose 2 
(0.06 mg/kg/day) 

Mean 

(SD) 

-0.2 

(1.1) 

-0.9 

(1.9) 

13.2 

(24.0) 

N 17 18 17 

Change from 
Baseline to Dose 3 
(0. 12 mg.'kglday) 

Mean 

(SD) 

-0.1 

(0.8) 

-1.2. 

(1.7) 
21.7 
(25.7) 

N 16 17 16 

Bold cells- Confidence mterval around the change from basehne does not contam 0 

Source: Table 13, 5.3.4.2.1, p 70 

10.7 Pharmacokinetic Assessments 

Pharrnacokinetic endpoints were the serum PK of the active moiety, including AUC0. 12, Cmax and Cmin· 
Secondary PK endpoints were calculated for tolterodine and DD 01, including A UC0_12, the 
extrapolated fraction of the AUC0. 12,Fex" Cmax, tmax, Cmin and t112• The oral steady state volume of 
distribution Vss/F and the oral serum clearance CL/F for tolterodine were additional secondary 
endpoints. Samples were taken at visit 4, at the end of the 0.06 mg/kg/day dose period and were 
obtained pre-dose, and at 0.5, 1, 2, 6 and 8 hours post dose. 

10.7.1 Pharmacokinetic Data Summary (PK Population) 

Table 18 shows the distribution ofthe total daily dose oftolterodine in the Study 001 subjects. The 
mean daily dose at the PK dose level was 0.71 mglday. 

' ( 
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Table 18 Total Daily Dose by Dose Period and Age Group 

Period 1 Period 2 Period 3 
0.030 mg/kg/day 0.060 mg/kg/day 0.120 mg/kg/day 

(N=19! (N=19) (N=17! 

Total Daily <6 
6 mos 

to 
2 to 
<5 <6 

6 mos 
to 

2 to 
<5 <6 

6 mos 
to 

2 to 
<5 

Dose in mg: n'los <2 :trs. :tTS mos <2 :trs :trs mos <2 :trs :trs 
<=0.2 mg '2 1 

>0.2-0.5 mg 1 5 9 3 1 

>0.5-1.0 mg 1 5 9 2 1 

>1.0-2.0 mg 4 8 

>2.0-3.0 mg • 1 

Mean (mg) 0.34 •o.11 1.48 

Median (mg) 0.34 0.70 1.52 

Min, Max (mg) 0.16, 0.65 0.38. 1.31 0.80, 2.64 

Source: Table 6, 5.3.4.2.1, p 55 

Phannacokinetic parameters for the active moiety are displayed in Table 19, and for tolterodine and 
DD 01 in Table 20. 

Table 19 Pharmacokinetic Parameters for the Active Moiety after the 0.03 mg/kg BID 
dose (0.06 mg/kg/day Regimen) N=16 

Parameter 
AUCo-12 (nM*hr) 

Statistic 
Mean (SO) 
Median (min, max) 

Active moiety 
5.9 (2.6) 

5.7 (2.9, 12.0) 

Fext (%) Mean (SO) 
Median (min, max) 

6.7 (4.3) 
5.4 (2.0, 18.1) 

Cmax (nM) Mean (SO) 
Median (min, max) 

1.66 (0.61) 
1.59 (0.82, 2.76) 

Cmin (nM) Mean (SO) 
Median (min, max) 

0.08 (0.11) 
0.04 (0.00, 0.34) 

Source: Table T14b. 

Note: Patient 11 0 excluded due to incorrect PK dose. Cmin for all 

but 2 patients was at time 0; Cmin for two patients (Patients 1 01 and 

104) was at 8 hr. 


Source: Table 7, 5.3.4.2.1, p 57 
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Table 20 Pharmacokinetic Parameters for Tolterodine and DD 01 after the 0.03 mg/kg 
BID dose (0.06 mg/kg/day Regimen) 

Tolterodine DD 01 

Parameter 
AUC0·12 (I.Jg'hr/L) 

Statistic 
Mean (SD) 
f..1edian (min. max) . 

Extensive 
Metabolizers 

{n=12) 
8.5 (8.0) 

7.8 (14. 30.3) 

Poor 
Metabolizers 

{n=1} 
92.4 

Extensive 
Metabolizers 

{n=15} 
7.9 (3.9) 

8.5 (3.0. 15.6) 

Fext (%) Mean (SD) 
Median (min. max) 

3.2 (3.1) 
2.1 (0.3, 8.8) 

18.1 6.3 (3.4) 
5.7 (2.1. 13.1) 

Cmax (j.Jg/L) Mean (SD) 
Median (min. max) 

2.86 (2.75) 
2.49 (0.43 1 0.40) 

13.70 2.23 (1.12) 
2.17 (0.79. 5.13) 

!max (hr) Mean (SD) 
Median (min. max) 

1.02 (0.59) 
0.92 (0.47. 2.00) 

1.88 1.12 (0.53) 
1.00 (0.47, 2.00) 

Cmm (j.Jg/L) Mean (SD) 
Median (min, max) 

0.051 (0.102) 
0.000 (0.000. 0.360) 

5.510 0.071 (0 101) 
0.000 (0.000. 0.317) 

t1!2z(hr) Mean (SD) 
Median (min. max) 

1.52 (0 58) 
1.34 (0.91. 2.55) 

4.54 2.09 (0.55) 
1.92 (1.44. 3.21) 

Vs.JF (l) Mean (SD) 
Median (min. max) 

113 (93) 
102 (19, 291) 

19 NC 

CLIF (Lihr) Mean (SD) 
Median (min. max) 

58 (50) 
40 (6. 177) 

3 NC 

Vs.JF (Ukg) Mean (SD) 
Median (min. max) 

9.31 (7.19) 
5.26 (2.01 22.89) 

1.53 NC 

CLIF (Uhr/kg) Mean (SD) 
Median (min. max) 

4.91 (4.52) 
2.66 (0.67. 14.24) 

0.23 NC 

Source: Table T14a. 

·n= 15. 

Note: Patient 110 excluded due to incorrect PK dose. For tolterodine. Cmin at time 0 except Patients 101 and 

104 where Cmin was at 8 hr. For DD 01. Cmm at time 0 except Patient 104 with Crnin at 8 hr. The weight at visit 

41week 8 was used to calculate the Vss/F (Likg) and CL!F (Lihrlkg). 

NC=not calculated. 


Source: Table 8, 5.3.4.2.1, p 58 

Comparison of AUC0•12 and Cmax for this pediatric population, the 5-l 0 year olds in study 044 and 
adults receiving 4 mg oftolterodine IR BID was made by the reviewer and is presented in Table 21. 
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Table 21 AUC0•12 and Cmax of Tolterodine and the Active Moiety in Pediatric Patients 
and Adults on Tolterodine IR 

Parameter Peds 1 mo-4 years 

0.03 mg/kg/BID syrup 

Meandose 0.7 mg/day 

Peds 5-10 years (Study 
044)2 

0.5 mg BID tablet 

(1 mg/day) 

Adults (healthy volunteerst 

2 mg BID tablet 

(4 mg/day) 

I Tolterodine* 

· AUCo-12
I (ug*hr/L) 

Mean (SO) 

8.5 (8.0) 

(N=12) 

11.2 (13.5) 

(N=9) 

N/A 

Tolterodine* 

Cmax (ug/L) 

Mean (SO) 

2.9 (2.8) 

(N=12) 

3.4 (3.0) 

(N=9) 

N/A 

1 Active 
1 Moiety** 

AUC0•12 
(ug*hr/L) 

Mean (SO) 

5.9 (2.6) 

(N=16) 

7.2 (2.4) 

(N=10) 

14 (6.4)- 15 (4.3) 

(Two studies, N = 24 and 18, 
respectiveJy) 

Active 
Moiety** 

Cmax (ug/L) 

Mean (SO) 

1.7(0.6) 

(N=16) 

1.8 (0.8) 

(N=10) 

2.8 (0.8)- 3.4 (1.7) 

(Two studies, N = 18 and 24, . 
respectively) 

*Extensive metabol1zers only 

** Extensive and poor metabolizers 

Source: 1Table 7 & 8, 5.3.4.2.1, pp 57-58, 2Tables 1 0.3.4.1.2, 1 0.3.4.1.3 and 1 0.3.3.2.1, 5.3.3.2.3, pp 
51, 53 and 3Table 11.1, 5.3.3.2.3, p 62 

Drug exposure, measured by AUC, is lower in the current study and formulation than that seen in 
Study 044, which used a higher daily dose in tablet form. Adjusting for total daily dose, an AUC of 
7.8 for tolterodine would be expected in Study 001, so there is a good approximation ofthe 
pharmacokinetics seen in older children receiving the immediate release tablet. Similarly, the Cmax 
is lower in the current study than in Study 004, as would be expected with lower daily dosing. Values 
for the active moiety are reasonably equivalent in the two pediatric age groups. Compared to adults 
receiving a four-fold higher dose, the PK values for the active moiety in each pediatric age group are 
approximately 50% of that seen in adults. 

Medical reviewer's comment: 

Tolterodine PK data for adults on 4 mg/day of immediate release tablets are not 
presented in the study report. 
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10.8 Safety 

10.8.1 Safety Measurements 

The safety population comprised all subjects who received at least one dose of medication; all 19 
emolled subjects are included. A safety evaluation was perfonned prior to escalation to the next dose. 
Adverse events were coded according to the Medical Dictionary for Regulatory Activity (MedDRA) 
and were summarized by organ system and preferred term. 

The following safety measurements were evaluated: 

• 	 Reports of adverse events, classified as serious or non-serious 
• 	 Laboratory evaluations (hematology, clinical chemistries, and urinalysis) at Screening and Visits 

3, 4 and 5 
• 	 12-lead ECG at each visit (four ECGs obtained at Visits 2, 3 and 5; six at Visit 4). The four 

ECGs obtained at dose periods 1 and 3 were measured about two hours after dosing; the six taken 
at dose period 2 were taken at 0, 0.5, 1, 2, 6 and 8 hours after dosing. 

• 	 Physical examination and vital signs at each visit 
• 	 Gastrointestinal function based on baseline review of systems and patient diary recordings 

1 0.8.2 Serious adverse events 

Deaths: there were no deaths 

Premature tennination due to adverse events: one patient (115) terminated prematurely from the study 
due to an increase in AST (from 61 IU/L at screening [upper limit ofnonnal range= 60 IU/L] to 111 
IU/L on day 67; the AST decreased to 65 IU/L within two weeks of study discontinuation). This was 
considered a non-serious adverse 'event, and was considered related to the study medication. 

Medical Reviewer's comment: 

Elevation of ASTin one of only 19 subjects is of concern. This case is confounded by 
an elevated (although minimally) transaminase level at baseline. 

Serious adverse events: Two serious adverse events occurred; both were considered umelated to the 
study medication. One patient (114) with a ventriculo-peritoneal shunt placed at birth experienced 
scalp swelling on day 9 and underwent a shunt revision without discontinuation in the study. A 
second patient (118) experienced a pseudomonas UTI on day 20, which was umesponsive to oral 
antibiotics. The parents withdrew the subject from the study on day 27. The UTI ultimately required 
hospitalization with 10 days of IV antibiotics to resolve. The patient had a previous history of 
pyelonephritis and UTI. 

Medical Reviewer's comment: 

Narratives for the two serious adverse events were reviewed. The UTI could be related 
to study drug if larger volumes per void on treatment resulted in an increased 
tendency to reflux urine. However, the patient was being catheterized multiple times 
each day and had a history of chronic UTI, so the reviewer considers the serious 
adverse event of UTI to be unlikely to be related to study drug. 

1 0.8.3 Frequent adverse events 

All subjects but one reported at least one adverse event, with approximately equal frequency at each 
dose period (N= 12 during dose period 1, N=13 during dose period 2, N= 11 during dose period 3 ). 
The most frequent adverse events were constipation, upper respiratory tract infections, UTis and 
cough. Table 22 presents the adverse events occurring in more than 2 subjects in the safety 
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population. The only adverse events considered to be treatment related were four of the cases of 
constipation and the AST elevation. 

Table 22 Adverse Events Reported by Two or More Patients in the Safety Population 

System Organ Class (MedORA) 
Gastrointestinal diso~ders 
Infections and infestations 
Infections and infestations 
Respiratory. thoracic and mediastinal 
disorders 
Infections and infestations 
Infections and infestations 
Respiratory thoracic and mediastinal 
disorders 
Respiratory. thoracic and mediastinal 
disorders 
Respiratory. thoracicand mediastinal 
disorders 

Preferred Term (MedORA) 
Constipation 
Upper respiratory tract infection NOS 
Urinary tract infection NOS 
Cough 

Nasopharyngitis 
Otitis media NOS 
RhinitiS NOS 

Rhinorrhoea 

Sinus congestion 

Number(%) of 

Patients 

5 (26.3) 

5 (26.3) 

4 (21.1) 

4 (21.1) 


3 (15.8) 
2(10.5) 
2 (10.5) 

2 (10.5) 

2(10.5) 

Source Table T42. 

N:Jte For patients reporting the same adverse event on more than one occasion. the event was only 

counted once Percentage(%) is based on total number of patients in safety population. 

NOS=not otherwise specified. 


Source: Table 15, 5.3.4.2.1, p 75 

Anticholinergic adverse events were reported by 6 (32%) of the subjects, with constipation (5 
patients) and vomiting (1 patient) the most frequently reported events. There were no reports of dry 
mouth. 

10.8.4 Laboratory Values 

The semm chemistry, hematology, and urinalysis test results were reviewed. Shifts from baseline in 
laboratory parameters are displayed in Table 23. No clinically significant changes in the laboratory 
values were noted aside from the one subject who discontinued secondary to elevated AST, which 
rose steadily over each dose period. 
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Table 23 Shifts from Baseline in Laboratory Safety Variables 

Laboratory Variable WEEK 4 (DAY 28) WEEK 8 (DAY 56) 
WEEK 12 
(DAY 84) 

Up Down Missing Up Down IMissing Up Down IMissing 

Alanine Aminotransferase (AL T/SGPT) 3 3 1 1 

Alkaline Phosphatas~ 1 3 

Aspartate Aminotransferase (AST/SGOT 2 3 1 

Bilirubin, Total 1 3 1 

Creatinine 1 4 1 1 1 

Erythrocytes (Red Blood Cells, RBC) 1 2 2 3 1 1 1 2 
Hemoglobin, mass concentration 2 3 1 2 2 

Leukocytes (White Blood Cells, WBC) 2 2 1 1 2 

Platelet Count 1 2 2 1 1 2 

Potassium (K) 3 

Sodium (Na) 3 3 1 3 1 2 

Thyroid-Stimulating Hormone (TSH) 3 1 3 

Source: Table T68, 5.3.4.2.1, p 253 

Medical Reviewer's comments: 

1) Table 18 does not include values that were outside the normal range at baseline and 
continued in the same direction at dosing. 

2) Two apparent errors were evident on review of the individual subjects' laboratory 
data. Subject 107 was reported to have a hemoglobin value at week 8 of -13.8. This was 
reported as a low value. However, review of the subject's hemoglobin trend (14.8 at 
baseline, 14.2 at week 4, 13.6 at week 12) suggests that this should actually be recorded 
as 13.8, or slightly elevated. Subject 119 is reported to have a creatinine of 50 at week 4. 
This subject's preceding and succeeding values were 0.2 at baseline, week 8 and week 
12. 

10.8.5 ECGs 

Two subjects had ECGs read as abnormal and clinically significant at screening and baseline, one 
(I 07) with an ectopic atrial rhythm and one (1 06) with a sinus bradycardia. Both findings were 
considered by the investigator to be within the limits of pediatric normality, allowing the subjects to 
be included in the trial Another t\vo subjects had baseline abnormal findings, both sinus 
bradycardias, that were not judged to be clinically significant. At the treatment visits, sinus 
bradycardia was seen in approximately equal numbers of subjects at each dose period, and sinus 
tachycardia was seen predominantly at dose period 2 (Table 24). 
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Table 24 ECG Rhythms by Dose Period 

Period 1 Period 2 Period 3 
0.030 0.060 0.120 

Baseline mg/kg/day mglkg/day mg/kg/day 
N=19 N=19 N=19 N=17 

Normal Sinus Rhy.thm 15 14 12 11 

Sinus Bradycardia 3 5 4 4 

Sinus Tachycardia 0 0 3 1 

Ectopic Atrial Rhythm 1 1 1 1 

Not reported 0 0 0 2 
-

Source: Table T59, 5.3.4.2.1, p 236 • 
Abnonnal QT findings had been defined a priori as a QT interval exceeding 500 msec on any ECG or 
a change from baseline QT interval of greater than 60 msec. Mean uncorrected and corrected 
(Fridericia) QT intervals showed no significant change over dose periods. Both corrected and 
uncorrected QT intervals tended to decrease slightly at dose periods 1 and 2; mean values at dose 
period 3 were almost identical to values at baseline (Table 25). 
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Table 25 Corrected and Uncorrected QT Intervals by Dose Period 

OT (msec) OTt: Frid?ricia tmsec) OTc Ba..zen (msecl 

396.5 (15.6) Baseline Mean (SD) 281.4 (27.5) 353.3 ( 18.0) 

Medran (min·maxl 282.3 t238.5 to 334.8) 352.8 (324.8to 387.0) 396.8 (369.8 to 423.5) 

Not reported 0 0 0 

Period 1: 0.030 mg'Kg'aay Mean (SD) 278.0 (21.9) 349.6 (14.0) 392.4 (14.7) 

Med1an (min-max) 272.0 (228.3 to 321.0) 353.8 (320.5 to 374.0) 394.3 (353.310 412.5) 

Not reported 0 0 0 

Period 2:.0.060 mgikg/day Mean (SD) 

Median (min-max) 

272.9 (20.6) 

273.2 (225.8 to 307.8) 

349.1 (14.5) 

347.2 (324.8to 376.0) 

395.4 (15.1) 

392.5 (371.5 to 432.5) 

Not reported 0 0 0 

Period 3: 0.120 mg'kg'day Mean (SD) 

Medran (min-max) 

281.6 (19.9) 

282.3 (233.8 to 317.51 

353.5 (12.3) 

353.5 (326.5 10 374.0) 

396.4 (11.4) 

393.8 (378.5 to 416.81 

Not reported 2 2 2 

Change from Baseline to period 1 Mean (SD) ·3.4 (16.0) ·3.8 (13.6) 
-------·~··--·--· 

·3.3 (·31.0 to 22.3) 

-4.2 (15.1) 
·----------·-· 

-6.0 {·31.0 to 22.0) Median (min-max) 
-­

-7.3 (·30.3to 24.5) 

H-L (95% c.i.)' ·3.3 (·13.0. 4.6) -4.1 (·10.8. 3.3) -4.0 (·12.0. 3.6) 

Not reported 0 0 0 

Change from Bas~!me to per rod < Mean (SD) -8.5 (18.9) -42 (16.3) -1.2 (17.5) 

Median (min·max) ·11.6 (·43.3 to 32.8) ·5.6 ( ·32.0 to 31.3) ·2.7 !·33.4 to 29.8) 

H-L (95~o c.i.)" 

Not reported 

-9.9 (·17.8. 0.4) 

0 

-5.4 {·12.9. 3.1) 

0 

-1.2 (·9.7. 8.2) 

0 

QT (msec} OTc Fridericia (msec) OTc Ba.zen (msec) 

Change from Baseline 1o perrod 3 Mean 1SD) ·3.4 (21.6) ·1.9 (16.3) -1.2 (15.6) 

Median (min-max) -3.3 (-49.8 to 35.5) -0.5 (-31.0 to 31.8) 1.0 (-26.0 to 27.8) 

H·L (95~o c.i.)' ·2.4 (·15.4. 9.3) ·1.5 (·10.4. 6.1) ·0.8 (·9.4. 5.9) 

Not reportt?d 2 2 2 

Source: Table T54a, 5.3.4.2.1, pp 224-225 

There was only one QT interval greater than 450 msec in period 2 and this was noted only with the 
Bazett correction. QT prolongation greater than 30 msec beyond baseline was seen in 1.4 to 7.5% of 
ECGs, depending on the dose period and the correction used (Table 26). Changes greater than 30 
msec in uncorrected QT occurred in one subject at dose period 1, and two subjects each in dose 
periods 2 and 3. The highest change was 48.5 msec, at dose period 2. Using QTcF, only one subject 
had an elevation>= 30 msec at dose period 1, three at dose period 2 and two at dose period 3, with a 
maximum of 51 msec. The QTcB correction resulted in higher frequencies of change>= 30 msec, 
with two patients showing increases at dose period 1 (and another subject at an unscheduled visit 
during dose period 1), six at dose period 2 and 2 at dose period 3, with a maximum increase of 53 
msec. 



67 NDA 21-228 Supplement No. 006 
Medical Officer Review 

Table 26 Change from Baseline QT Interval by Dose Period 

Period 1 
N=19 

Period 2 
N=19 

Period 3 
N=17 

n % n % n 01 
/0 

QT < 30 msec 72 98.6 103 96.3 64 94.1 

>= 30 to <60 msec 1 1.4 4 3.7 4 5.9 

OTcF < 30 msec 72 98.6 103 96.3 65 95.6 

>= 30 to <60 msec 1 1.4 4 3.7 3 4.4 

OTcB < 30 msec 70 95.9 99 92.5 64 94.1 

>= 30 to <60 msec 3 4.1 8 7.5 4 5.9 

Note: Ns refer to ECGs, not to subjects 

Source: Table T65, 5.3.4.2.1, p 249 

Medical Reviewer's comment: 

1) 	 The definition of tachycardia was> 100 beats/minute. This is inappropriate in this 
age group, where the mean heart rate ranges from 108-141 beats/minute3 

2) 	 While 13 cases of sinus bradycardia are reported over the three dose periods, 
there were only 2 cases judged clinically relevant, both at dose period 1. One case 
occurred in subject 106, who had had abnormal screening/baseline values; one 
occurred de novo on only one recording on this visit and was not seen at 
subsequent visits. 

3) 	 The ectopic atrial rhythm see in subject 107 at screening and baseline persisted 
intermittently throughout the trial, but was not judged to be clinically relevant after 
the baseline period. 

4) 	 All cases of sinus tachycardia were judged to be clinically significant. Subject 114 
was noted to have this finding at the screening visit, at one recording at dose 
period 2 and two recordings at dose period 3. The two other subjects with sinus 
tachycardia manifested this finding only at visit 8. 

5) 	 The criteria for defining a QT interval or interval change as abnormal in this study 
(>500 msec, >60 msec) are commonly used as thresholds for discontinuation from 
a trial. The results are reported by the more stringent criteria of interval >= 450 
msec and change >= 30 msec. This is appropriate as the upper limit of normal QT 
interval in children is reported to be 450 msec in males and 460 msec in females4

• 

The single QTcB interval greater than 450 was 458 and occurred on only one of six 
recordings at dose period 2. · 

6) 	 With no placebo or positive control data, interpretation of the QT interval data is 
difficult. The Fridericia data show no significant mean changes from baseline. The 
highest proportion of QT interval change from baseline> 30 msec occurred with 
the Bazett correction, which is known to overcorrect at higher heart rates (i.e., as 
seen in children). 

10.8.6 Vital Signs 

Blood pressure, pulse, temperature and respiratory rate were obtained at each visit; however, neither 
composite nor individual data are reported. 
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Medical Reviewer's comment: 

No data on vital signs evaluations are presented. 

1 0.8.7 Gastrointestinal Function 

Gastrointestinal function was assessed at each visit by patient diary reports of number of bowel 
movements over three days along with assessment of their consistency. Parents were also asked to 
comment on the subject's bowel regimen and any changes noted over the four week treatment 
interval. Table 27 presents the mean number of daily bowel movements and mean consistency over 
each treatment period. There was a trend toward fewer daily stools at each dose period, although only 
dose period 3 showed a decrease where the confidence limits did not include 0. At dose period 3 
ther·~ was a decrease of almost one stooVday. Consistency showed minimal change at each dose 
period and remained in the soft, formed stool range. 

Table 27 Gastrointestinal Func'tion by Dose Period 

Mean number Mean 
of bowel consistency 

movements per bowel 
per 24 hours movement 

Baseline Mean (SD) 3.1 (2.0) 2.0 (0.4) 
Median (min-max) 3.0 (0.3 to 8.0) 2.0 (1.0 to 2.7) 
Not reported 1 1 

Period 1: 0.030 mg/kg/day Mean (SD) 2.6 (1.3) 2.1 (0.4) 
Median (min-max) 2.3 (0.7 to 5.0) 2.0 (1.0 to 2.7) 
Not reported 1 1 

Period 2: 0.060 mg/kg/day Mean (SD) 2.7 (1.6) 2.1 (0.4) 
Median (min-max) 2.3 (0.3 to 7 .0) 2.0 (1.0 to 3.0) 
Not reported 2 2 

Period 3: 0.120 mg/kg/day Mean (SD) 2.1 (1.5) 2.1 (0.4) 
Median (min-max) 2.0 (0.0 to 5.7) 2.0 (1.0 to 3.0) 
Not reported 3 4 

Change from baseline to period 1 Mean (SD) -0.5 (1.5) 0.1 (0.4) 
Median (min-max) -0.2 (-3.7 to 1.7) 0.0 (-0.3 to 1.4) 
H-L (95% c.i.)'* -0.3 (-1.3, 0.3) 0.0 (-0.1' 0.2) 
Not reported 1 1 

Change from baseline to period 2 Mean (SD) -0.5 (1.2) 0.2 (0.6) 
Median (min-max) -0.3 (-3.3 to 1.3) 0.1 (-0.9 to 1.0) 
H-L (95% c.i.}* -0.3 (-1.2, 0.2) 0.2 (-0.1' 0.5) 
Not reported 2 2 

Change from baseline to period 3 Mean (SD) -0.9 (1.2) 0.1 (0.5) 
Median (min-max) -0.7 (-4.0 to 1.3) 0.0 (-1:0 to 1.0) 
H-L (95% c.i.)* -0.8 (-1.5. -0.2) 0.1 (-0.1, 0.4) 
Not reported 3 4 

Source: Table T50. 

*95% C.l.=95% non-parametric confidence interval for Hodges-Lehmann estimate. 

Note: Consistency: 1 =liquid, 2=soft formed stool. 3=firm hard stool. "Not reported" includes 

withdrawn patients. missing visits and visits with no recordings of this variable. 

H-L=Hodges-Lehmann estimate; Max=maximum; min=minimum: SD=standard deviation. 


Source: Table 18, 5.3.4.2.1, p 84 
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10.9 Reviewer's Assessment of Safety and Efficacy 

In Study 001, administration of tolterodine syrup for 12 weeks for the treatment of detrusor 
hyperreflexia was generally demonstrated to be safe in 19 pediatric patients with neurogenic lower 
urinary tract dysfunction, aged 3 months to four years of age. The single event of concern to the 
reviewer was elevation of ASTin one subject, confounded by a minimally increased AST at baseline. 

Conclusions about efficacy in this population are compromised by methodological limitations of the 
study. First, the study is uncontrolled (i.e., there is no placebo group) and non-randomized. There is 
a iarge amount of missing data, particularly the urodynamic assessments, which makes interpretation 
difficult. Even accepting these limitations, the efficacy data do not provide clear evidence of a 
benefit to the use of tolterodine. 

Reviewing the urodynamic data, dose-response trends are noted in only 3 of 9 variables assessed. 
However, the results are not significant at all dose levels (i.e., the 95% confidence limits around the 
change from baseline do not include 0) in any of the three variables. Volume to first detrusor 
contraction shows a significant increase over baseline only at the highest dose, although there is an 
apparent dose-related increase that does not reach statistical significance at the two lower doses. 
Intravesical volume at 30 em H20 and bladder wall compliance at 0-30 em display non-significant 
dose-related increases at each dose level. Bladder wall compliance at 0-20 em H20 is significantly 
increased at only the two higher doses, but not in a dose-response pattern. Looking at the individual 

. urodynamic data for functional bladder capacity, which would perhaps be the most easily 
interpretable urodynamic parameter that would be expected to improve under treatment (and one with 
minimal missing values), 10 of 17 subjects with data at all dose levels showed improved values on 
treatment as compared to baseline, but only 4 of 17 demonstrated a dose-response relationship (and 
even among these 4, one did not follow the dose-response trend at one dose period). 

The patient diary data showed a dose-related reduction in the number of daily incontinence episodes 
and the mean volume per void, although reductions were significant only at the two higher doses. 
The mean number of daily catheterizations or micturitions was unchanged. Reviewing individual 
data, 11 of the 18 patients with data for number of incontinence episodes had improvement over 
baseline while on treatment, although two of them were worse than baseline at one of the dose levels. 
Nine of the 18 showed a dose-response trend, although again, four of them did not follow the trend at 
one of the dose periods. For the mean volume measurement, 13 of 17 subjects with full data had 
increased volume per void, although four were below baseline on one of the dose levels. Dose­
response trends were seen in 12 of 17 subjects, with two of them failing to follow the trend at one 
dose level. It should be noted that these two measures are not independent: if the number of times the 
bladder is emptied, whether by micturition, catheterization or incontinence, decreases, the volume per 
void must increase, unless it is postulated that the medication decreases urinary output. 

No clear relationship bet\.veen drug exposure (by mglkg) and urodynamic or patient diary results were 
identified. This apparent Jack of an association between exposure and efficacy in pediatric patients 
with neurogenic lower urinary tract dysfunction for the treatment of detrusor hyperreflexia makes it 
difficult to determine an optimal dosing regimen. 
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11 CLINICAL TRIAL 583E-UR0-0581-002 

11.1 Summary 

Title: "Phase IIII, open label, dose escalating, pharmacokinetic, pharmacodynamic (urodynamic) and 
clinical effect, and safety study of tolterodine oral solution in children with detrusor hyperreflexia 5 to 
IO years of age," dated July 28,2003, with Amendments dated August 24, 200I and September 27, 
2001. 

Amendment # 1 was ciated August 24, 2001, and includ~d the following changes: 

• 	 Added health economics assessments to the study 

• 	 Included a phone call from each study site at Visits 3 and 4 to approve the patient's dose 
escalation 

• 	 Clarified Informed Consent items including specifying the risk of"uterine exposure," the volume 
of blood drawn for PK sampling and deleting reference to the genomics blood draw. 

Amendment #2 was dated September 27, 200 I, and included the following changes: 

• 	 Replaced Appendix 6 to allow saline locks for blood sampling when appropriate 

• 	 Clarified Informed Consent items including the dose escalation process at Visits 3 and 4 and data 
to be collected for the health economics assessment. 

First patient enrolled: November 28, 2001 

Last patient completed: January 20, 2003 

Last follow-up: January 9, 2003 (for patients not continuing in the extension study) 

11.2 Objectives 

The primary objective was to collect data on which to base dosing recommendations for the use of 
tolterodine in children five to ten years of age with neurogenic bladder dysfunction, by comparing PK 
data on the active moiety with data obtained in adults and in children aged 5 to 10 years. 

The secondary objectives were to estimate PK variables for tolterodine and DD 01 and to evaluate the 
PD (urodynamic) and clinical effects, and safety oftolterodine oral solution in patients aged 5 to 10 
with neurogenic bladder dysfunction. The tolterodine dose-effect (urodynamic) and the active moiety 
concentration-effect (urodynamic) relationships were to be determined. An estimate of the direct 
costs of detrusor hyperreflexia was to be made through the collection of health care utilization data. 

11.3 Overall Design 

This Phase 1/2, multicenter, 12-week treatment duration, open label, dose escalation, PK, PD, clinical 
effect and safety study evaluated the use of tolterodine tartrate oral solution in 15 pediatric subjects 
aged 5 to 10 years for the treatment of detrusor hyperreflexia due to neurogenic conditions. Fourteen 
U.S. centers were eligible to enroll subjects, with a goal of enrolling I 5 subjects total (50% to be 5 to 
7 years old, and 50% to be aged 8 to 1 0 years). Six centers actually enrolled a total of 15 patients, all 
of whom had sufficient data for the PK analyses. Subjects were enrolled within 3 months of a 
baseline urodynamic evaluation. Dosing was initiated at 0.03 mg!kg/day in two divided daily doses, 
which was maintained for four weeks. Following review of safety data, the dose was advanced to 
0.06 mg/kg/day for four weeks and then to 0.12 mg/kg/day for four weeks. Urodynamic data, patient 
diary data, safety data and health care utilization data were collected at the end of each dose period. 
PK data were collected only at the 0.06 mg!kg/day dose level. 
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11.4 Study Procedures and Conduct 

11.4.1 Schedule of Study Assessments 

During the Screening/Baseline Visit (Visit 1 ), parental informed consent was obtained and the 
patient's eligibility for the study was determined according to the inclusion and exclusion criteria 
after medical history, review of systems, physical examination, vital signs, EKG, urinalysis, serum 
chemistry profile and hematology labs were obtained. The parents were instructed in filling out the 
patient diary, to be done for the three days preceding entry into the study, once subjects had 
discontinued excluded drugs for a minimum of 3 days. Subjects who had not had urodynamic testing 
in the three months prior to study enrollment underwent this procedure at the time of screening. All 
patients returned to the clinic for study assessments according to the schedule presented in Table 28. 

Blood samples for pharmacokinetic analysis were to be collected after completion of the four week 
0.06 mg/kg/day dose period, after a total of8 weeks oftre.itment. Urodynamic measurements and 
patient diary completion were to be performed at baseline (at the end of the washout period) and 
repeated at the end of each four-week dose period (two hours after receiving the last morning dose of 
that dose level). Any subject who withdrew prior to completion of a dosing level was encouraged to 
complete the patient diary and evaluation before stopping the medication. 

Any subject who developed a clinical UTI during treatment was treated with an appropriate antibiotic 
for 7 days. Urodynamic testing and patient diary completion were postponed until 3 days after the 
completion of antibiotic treatment; patients were maintained on their current dose level for up to two 
additional weeks in cases of delayed urodynamic testing. 
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Table 28 Study 583E-UR0-0581-002 Schedule of Study Assessments 

Activity 

Visit Number (day)/ 
Visit Description 

1 (Day -6 
to -14) 

2 
(Dav 1) 

3 
(Day 28) 

4 
(Day 58) 

5 
(Day 84) 

6 
(Day 
91) 

Screen­
inQ Baseline 4 weeks 

8 weeks 
(PK visit) 

12 
weeks 

13 
·weeks 

informed consent X 
Medical history X 
Review of systems and 

physical examination X X X X X 
lnclusioniexclusion criteria X 
Demoqraphic data X 
Chem1stry and 

hematology 
X X X X 

Urinalysis X X X X X 
Dispense patient diary X X X X 
Return completed diary X X X X 
Urodynamic testinq X X X X X 
Adverse events X X X X 
Tolterodine intake X X X X 
Blood sample for AGP• X 
Blood sample for PK" X 
Blood sample for 

genotypinqr; 
X 

Pregnancy test X 
ECG• X X X X X 
Concomitant medication X X X X X 
We10ht X X X X 
Health care utilization X X X X 
• 	 Phone call 1 week after d1scharge and, m the case of unresolved AEs, contact 2 weeks after last 


dose. 

t Study medication given to patient to begin intake on the following day. Tolterodine oral solution 


doses of 0.030 (first 4 weeks). 0.060 (second 4 weeks). and 0.120 mg/kg/day (third 4 weeks) to 

be administered in divided doses (at approximately 8 AM and 8 PM) from Day 1 to 84. 


:t Sample collected in connection with the blood sample for measuring tolterodine and DO 01. 

§ PK samples collected pre-dose and at 0.5, 1, 2. 6 and 8 hours after receiving the 0.030 mg!k.g 


morning dose (at the 0.060 mglkg/day dosage level). 

~ Sample collected at same time as that taken for chemistry and hematology. 

# Menstruating female patients only. 

& One ECG at screening. one ECG every 15 minutes for 1 hour (4 total) at Visits 2, 3, and 5, and 


one ECG coincident with each blood draw at Visit 4 (6 total). 

AGP=u:~-acid glycoprotein: ECG=electrocardiogram; PK=pharmacokinetics. 


Source: Table 1, 5.3.4.2.2, p27 

11.4.2 Study Drug 

11.4.2.1 Dose Selection 

The drug studied was an investigational product, tolterodine tartrate oral solution, I rng/5 rnl, which is 
not commercially available. Three escalating doses (0.03 mg!kg/day, 0.06 mg/kg/day and 0.12 
mg/kg/day) were given to all subjects at four week intervals. The mid-range dose was chosen to 
approximate the exposure of adults receiving 2 mg BID of the tolterodine IR tablet, bracketed by 0.5 
and 2 times this dose to explore the dose-response relationship. Dosing was BID, at approximately 8 
am and 8 pm. Dose at the second level was determined based on weight obtained at Visit 3. 
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11.4.2.2 Choice of Comparator 

This was an open-label trial; there was no placebo or comparator. 

11.4.2.3 Assignment to Study Drug 

There was no randomization in this study; all subjects received all doses sequentially. 

11.5 Patient Population 

11.5.1 Inclusion and Exclusion Criteria 

Inclusion Criteria 

1) 	 Male or female 5 to 10 years of age, inclusive. 

2) 	 Stable neurological disease (meningomyelocele, sacral atresia, spinal dysraphism, cerebral palsy, 
traumatic spinal cord injury) and urodynamic evidence of detrusor hyperreflexia requiring 
intermittent catheterization for management of urinary drainage. 

3) 	 Body weight or body mass index (BMI) within normal range (between the 5th and 951 
h 

percentiles), according to tbe CDC Growth and BMI Charts for the United Sates. 

4) 	 Physiologically normal, apart from the stable neurological disease, with no acute illnesses on the 
basis of the pre-study physical exam. 

5) 	 Use of an adequate contraceptive method (including abstinence) during the 3 months prior to 
inclusion and during study participation for female patients of childbearing potential. 
Menstruating females were also required to have a negative urine pregnancy test before inclusion. 

6) 	 Sig:ned informed parental/guardian consent, with signed informed assent by the patient as 
appropriate. 

Exclusion Criteria 

1) Any condition which, in the investigator's opinion, made the patient unsuitable for inclusion. 

2) Recent history of clinically significant cardiovascular, hepatic, renal, gastrointestinal or 
hematological disease, or psychiatric disorder. 

3) 	 Suspicion ofpsychological component of patient's micturition/incontinence problems. 

4) 	 Known anatomic abnormalities in the urinary tract, with the exception ofvesicoureteral reflux 
<=grade III. 

5) History of management with an indwelling urinary catheter for > 6 months or within 4 weeks of 
participation in the study. 

6) Clinically significant urinary tract infection during the four weeks preceding participation in the 
study. 

7) Any condition contraindicating anticholinergic therapy. 
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8) 	 Known hypersensitivity to tolterodine or its excipients or history of severe adverse drug reaction 
to anticholinergic drugs. 

9) 	 Treatment with other drugs with significant anticholinergic properties deemed by the investigator 
to have significant effects on the lower urinary tract, or treatment with drugs affecting bladder 
function up to 3 days before start of baseline study measurements, or treatment with potent 
CYP3A4 inhibito~s up to 7 days before the start of any pre-study measurements. 

1 0) History of clinically significant hypersensitivity or severe allergy. 

11) Patient or parent/guardian unable to understand or cooperate with given information. 

12) Participation in a clinical study within I month preceding participation in this study or previous 
participation in this study. • 

11.5.2 Demographics and Baseline Disease Characteristics 

Six US sites enrolled between I and 5 patients each, for a total of IS subjects. Baseline demographic 
characteristics are summarized in Table 29. The trial included 7 males and 8 females. The majority 
of the patients (>70%) in the trial were Caucasian. The age breakdown is: 7 subjects between Sand 
7 years, inclusive, and 8 between 8 and I 0 years, inclusive. Nine subjects had myelomeningocele; 
t\VO had a spinal cord injury and six are listed as having a congenital spinal cord anomaly, NOS. Four 
subjects had vesicoureteral reflux, only one of which was in Grade IV-Y. Thirteen subjects were 
extensive metabolizers, one intermediate and one poor. The median weight was 23.7 kg, ranging 
from IS. 7 to 46.7 kg. 
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Table 29 Study 583E-UR0-0581-002 Baseline Demographics 

Demographic Characteristic 
Safety/PK Populations 

N=15 
Sex Male, n (%) 7 (46.7) 

Female, n (%) 8 (53.3) 

Age (yrs) Mean (SO) 7.8 (1.7) 

Median (min, max) 8.0 (5.4. 1 0.8) 

Not reported 0 
Age group 5 to< 8 years. n (%) 7 (46.7) 

8 to< 11 years, n (%) 8 (53.3) 

Race White. n (%) 11 (73.3) 

Black, n (%) 4 (26.7) 

Genotype Extensive metabolizer. n (%) 13(86.7) 

Intermediate metabolizer. n (%) 1 (6. 7) 

Poor metabolizer, n (%) 1 (6.7) 

Source: TableTS. 

Note. For Patients 203 and 206, the results of genotyping were missing, but the 

patients are classified as extensive metabolizers based on the bioanalytical 

results. Age is defined as age at screening (visit 1 ). Percentage(%) is based 

on the total number of patients in each population. 

Max=maximum; min=minimum: SD=standard deviation. 


Source: Table 4, 5.3.4.2.2, p 52 

Medical reviewer comment: 

It is not possible to determine the etiology of the neurogenic bladder in all subjects 
due to the presentation of the medical history data. Categories presented in Study 
Report Table T12 are non-exclusive, and the individual medical history data is not 
presented in a systematic way, as it was in Study 001 (e.g. myelomeningocele: yes/no). 

11.5.3 Withdrawals, compliance, and protocol violations 

No patients discontinued early. 

There were two minor violations in inclusion criteria: 

• 	 Patient 21 0 had BMI < 51
h percentile 

• 	 Patient 216 had BMI > 95th percentile 

There were seven major protocol violations in study conduct: 

• 	 Patient 204 received a dose double that specified on the PK day. This patient's data was 
excluded from the PK analysis. 

• 	 Patient 216 received a dose half that specified on the PK day. This patient's data was 

excluded from the PK analysis. 
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• Patients 205 and 215 reported taking no medication during the diary recording days for the 
0.12 mg/kg/day dose. These t\VO patients' data were excluded at this dose period. 

• 	 Patient 206 had medication compliance <75% at the PK visit. This patient's data was 
included in the PK statistics, although diary and urodynamic data was excluded at this dose 
period. 

• 	 Patient 210 received the 0.12 mg/kg/day dose for only 9 days, and Patient 211 received the 
0.06 mglkg/day dose for only 14 days, rather tl:an for the specified 28 days. Both patients' 
data were included. 

Minor deviations included: 

• 	 Patient 203 received the 0.12 mg/kg/day dose for 57 days. Patient 210 received the 0.06 
mg/kg/day dose for 48 days. Patient 205 received the 0.12 mg/kg/day dose for 17 days. 
These patients' data were included in the PK statistics. 

• 	 Patients 204 and 207's PK samples were received thawed by the lab. Stability studies 
demonstrated stability oftolterodine and DD 01 in thawed samples for up to seven days. 
These patients' data were included in the PK statistics. 

• 	 Patient 209's urodynamic data at the first dose period was not retrievable. 

Compliance was assessed by recording in the patient diary the dates and times of the doses for the 
three days prior to Visits 3, 4 and 5. Additionally, the bottles of tolterodine were returned at the end 
of each four-week dosing period, and the amount used was measured and compared to the expected 
use. Compliance was defined as actual use >75% expected use. There was one patient (206) 
documented as having poor medication compliance. 

Medical reviewer comments: 

1) 	 Individual data on treatment compliance is not provided in the study report. 

2) 	 Although it is not clearly specified, it appears that dosing at a given level for less than 
15 days is considered a major deviation from protocol, while dosing for >14 days but< 
28 days is considered a minor deviation. Dosing for more than 28 days also appears 
to be classified as a minor deviation. 

3) 	 The rationale for including the pharmacokinetic data but not the clinical effect data for 
patient 206, who had poor compliance at the PK visit, is unclear. 

11.6 Efficacy 

11.6.1 Key Efficacy Endpoints 

Clinical effect endpoints included both data obtained by urodynamic evaluation and data derived from 
patient diaries. The urodynamic variables were: 

• 	 volume to first detrusor contraction of>I 0 em H20 pressure, 

• 	 functional bladder capacity and leak point pressure, 

• 	 intravesical volume at 20 and 30 em H20 pressure, 

• 	 maximal cystometric capacity (intravesical volume at 40 em H20 pressure), 

• 	 bladder compliance and 

• 	 percent change in cystometric capacity 

Dose-PD effects for tolterodine were determined by assessing the urodynamic parameters at each of 
the three dose levels; concentration-PD effects for the active moiety were determined by assessing the 
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urodynamic parameters at the PK dose (0.06 mg/kg/day). The urodynamic variables were 
characterized by descriptive statistics, change from baseline and percent change from baseline at 
weeks 4, 8 and 12. Three of the urodynamic variables were normalized in relation to each patient's 
theoretical bladder capacity (calculated by [(2 +age in years) x 30 ml]): volume to first detrusor 
contraction, functional bladder capacity and intravesical volumes. 

The patient diary vari~bles were: 

• 	 mean number" of catheterizations or micturitions per 24 hours, 

• 	 mean volume per catheterization/micturition and 

• 	 mean number of incontinence episodes per 24 hours, with the incontinence episodes further 
classified as to severity on a four point scale 

and were based on means derived from three-day diary re~rdings done at baseline and at each dose 
period (weeks 4, 8 and 12). 

Pharmacokinetic endpoints were the serum PK variables of the active moiety, including AUC0. 12, Cmax 
and Cmin· Secondary PK endpoints were calculated for tolterodine and DD 0 I, including A UC0_12, the 
extrapolated fraction of the AUCo. 1 2,Fex~> Cmax, tmax, Cmin and t 112. The oral steady state volume of 
distribution Vss/F and the oral serum clearance CL/F for tolterodine were additional secondary 
endpoints. 

11.6.2 Primary Efficacy Endpoint Analysis 

As in Study 001, clinical effect endpoints were obtained both by urodynamic assessment and by 
patient diaries, resulting in the same variables. Again, some urodynamic variables were frequently 
unobtainable due to patient discomfort. Table 30 presents the baseline urodynamic variables and the 
mean change from baseline at each of the three dose periods. Volume to first detrusor contraction 
increased in a dose-response manner across all three dose levels, as did intravesical volume and 
bladder wall compliance at 20 em H20, although only the two higher doses did not include 0 in the 
confidence intervals around the change from baseline. Intravesical volume and bladder wall 
compliance at 30 em H20 both showed change from baseline at the lowest dose period; the magnitude 
of this change was similar to that seen at the third dose period and greater than that seen at the 0.06 
mglkgiday dose, although the confidence intervals around the change at the second and third dose 
periods contained zero. Again, there was no relationship between AUC0_12 of the active moiety and 
change from baseline in the urodynamic variables. 
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Table 30 Study 002 Change from baseline in urodynamic measurements 

VFDC 
(ml) 

FBC(ml) LPP 

(em 
H20) 

IVVat 
20 em 
H20 
(ml) 

JVVat 
30cm 
H,O 
(ml) 

IVVat 
40cm 
H20 
(ml) 

BWC 

0-20 
em 
H,O 
(mllcm 
H20) 

BWC 

0-30 em 
H20 
(mllcm 
H20) 

BWC 

0-40 em 
H20 
(ml/cm 
H20) 

Baseline Mean 
(SD) 

38.4 

(40.7) 
II9.7 

(57.4) 

45.6 

(12.8) 
58 
(59.2) 

81.3 

(69.3) 

88.7 

(66.4) 

2.9 

(3.0) 

2.7 

(2.3) 

2.2 

(I.7) 

N 14 I5 12 I3 IO 6 13 10 6 

Change from 
Baseline to 
Dose I (0.03 
mg'kg/day) 

Mean 

(SD) 
26.7 

(40.3) 

37.2 

(69.8) 

0 

(8.4) 

26.9 

(73.8) 
65.3 

(44.4) 

21.8 

(31. 7) 

1.3 

(3.7) 

2.2 

(1.5) 

0.5 

(0.8) 

N 11 I4 IO II 7 4 II 7 4 

Change from 
Baseline to 
Dose 2 (0.06 
mg·'kg'day) 

Mean 

(SD) 
29.6 

(42.3) 

40.7 

(82.0) 

13.3 

(28.6) 
35.2 

(38.2) 

33.9 
(41.6) 

49 

(120.0) 
1.8 
(1.9) 

1.1 

(I.4) 
1.2 

(3.0) 

N 12 I4 8 10 8 4 10 8 4 

Change from 
Baseline to 
Dose 3 (0.12 
mg/kg!day) 

Mean 
(SD) 

37.0 

(55.9) 

65.0 

(I 01.0) 

2.6 

(I7.6) 
38.3 
(83.6) 

53.1 

(90.6) 

86.2 

(94.4) 
1.9 
(4.2) 

1.8 
(3.0) 

2.2 
(2.4) 

N 12 13 8 I2 9 6 I2 9 6 

VFDC= Volume to first detrusor contraction> IO em H20 
FBC =Functional bladder capacity 

LPP = Leak point pressure 

1\'V= Intravesical volume 

BWC= Bladder wall compliance 

Bold cells- Confidence interval around the change from baseline does not contain 0 

Source: Tables 10-12, 5.3.4.2.2, pp 63-65 

Patient diary data, 5hov•n in Table 31, was similar to that seen in Study 001. There was again no 
change in the number of daily catheterizations/micturitions. Dose-related improvements in mean 
daily incontinence episodes were seen at all three doses, in a dose-response manner. There was an 
increase in mean volume per catheterization/micturition, although the confidence levels included 0 at 
all dose periods. There was no relationship between AUC0. 12 of the active moiety and change from 
baseline in any of the diary variables. 
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Table 31 Study 002 Change from baseline in micturition diary variables 

Mean # catheterizations or Mean# incontinence Mean volume per 
micturitions per 24 hours episodes per 24 hours catheterization or 

micturition (ml) 

Baseline Mean 4.7 4.3 88.8 

(SD) (1.4) (1.0) (45.9) 

N 15 14 15 

Change from Baseline 
to Dose I (0.03 
mg./kg/day) 

Mean 

(SD) 
0 

(0.8) 

-0.6 
(0.8) 

7.8 

(25.7) 

N 15 14 15 

Change from Baseline 
to Dose 2 (0.06 
mg/kg.1day) 

Mean 

(SD) 
-0.1 

(1.1) 

-1.1 

(1.3) 

6.2 

(25.3) 

N 14 13 14 

Change from Baseline 
to Dose 3 (0.12 
mg.!kglday) 

Mean 
(SD) 

-0.1 
(1.1) 

-1.3 

(1.3) 

18.9 
(30.7) 

N 13 13 13 

Bold cells - Confidence mterval around the change from baseline does not contain 0 

Source: Table 13, 5.3.4.2.2, p 69 

11.7 Pharmacokinetic Assessments 

Pharmacokinetic endpoints were the serum PK of the active moiety, including AUCo.12, Cmax and Cmin· 
Secondary PK endpoints were calculated for tolterodine and DD 01, including AUC0•12, the 
extrapolated fraction of the AUC0. 12,F.,~, Cmax, tmax, Cmin and ti/2· The oral steady state volume of 
distribution Vss/F and the oral serum clearance CL/F for tolterodine were additional secondary 
enJpoints. Samples were taken at visit 4, at the end of the 0.06 mg/kg/day dose period and were 
obtained pre-dose, and at 0.5, 1, 2, 6 and 8 hours post dose. 

11.7.1 Pharmacokinetic Data Summary (PK Population) 

Table 32 shows the distribution of the total daily dose oftolterodine in the Study 002 subjects. The 
mean daily dose at the PK dose level was 1.66 mg/day. 
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Table 32 Total Daily Dose by Dose Period and Age Group 

Period 1 Period 2 Period 3 

0.030 mg/kg/day 0.060 mg/kg/day 0.120 mg/kg/day 


(N=15) (N=15) {N=15) 


Total Daily 5 to <8 8 to <11 5 to <8 8 to <11 5 to <8 8 to <11 

Dose in mg: years years years years years years 

0.2-0.5 mg 1 1 

>0.5-1.0 mg 6 5 1 
>1.0-2.0 mg 2 6 6 1 
>2.0-3.0 mg • 2 4 2 
>3.0-4.0 mg 2 3 
>4.0-5.0 mg 1 

>5.0-6.0 mg 2 

Mean (mg) 0.81 1.66 3.41­

Median (mg) 0.72 1.42 3.06 
Min, Max (mg) 0.49, 1.40 0.95, 2.95 1.92, 6.00 

Source: Table 6, 5.3.4.2.2, p 54 

Pharrnacokinetic parameters for the active moiety are displayed in Table 33, and for to!terodine and 
DD OJ in Table 34. 
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Table 33 Pharmacokinetic Parameters for the Active Moiety after the 0.03 mg/kg BID 
dose (0.06 mg/kg/day Regimen) N=13 

Parameter Statistic Active Moiety 
AUC0-12 (nM*hr) Mean (SD) 7.4 (4.7) 

Median (min, max) 6.3 (4.3, 22.6) 

Fext (%) Mean (SD) 9.9 (5.3) 
Median (min, max) 10.0 (2.4, 19.3) 

Cmax (nM) Mean (SD) 1.78 (1.30) 
Median (min, max) 1.38 (0.79, 5.71) 

Cmin (nM) Mean (SD) 0.10 (0.11) 
Median (min, max) 0.12 (0.00, 0.37) 

Source: Table T14b. 
Note: Patients 204 and 216 excluded due to incorrect PK dose. 
Cmin for all but 2 patients was at time 0; Cmin for two patients 
(Patients 205 and 21 0) was at 8 hr . 

. Source: Table 7, 5.3.4.2.2, p 56 
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Table 34 Pharmacokinetic Parameters for Tolterodine and DD 01 after the 0.03 mg/kg 
BID dose (0.06 mg/kg/day Regimen) 

Tolterodine DD 01 
Extensive 

Extensive Poor Metabolizer 
Parameter Statistic Metabolizer (N=12) Metabolizer (N=1) (N=12) 

AUCo-12 (I.Jg"hr/L) Mean (SO) 10.4 !93) 50.5 9.1 (7.4) 
Median (min. max) 8.0 (1.5. 35 B) 7.4 (5.0, 32.0) 

Fe"'(%) Mean (SO) 6.2 (51) 16.4 9.9 (5.5) 
Median (min. max) 4.2 (0.6. 16.9) 9.2 (2 7, 20.9) 

Cmax (I.Jg!L) Mean (SO) 3.28 (2.18) 9.88 2.18 (1.98) 
Median (min. max) 248 (0 64, 6.50) 1.50 (0 84, 7.93) 

!max (hr) Mean (SO) 1.01 (0.53) 0.97 1.14 (0.57) 
Median (min. max) 1.00 (0.50. 2.05) 1 00 (0.50, 2.05) 

Cm1n (I.Jg!L) Mean (SO) 0.17 (0.38) 1.62 0.12 (0.13) 
Median (min, max) 0.00 (0.00. 1.34) 0.13 (0.00, 0.41) 

11'2 z (hr) Mean (SO) 2.20 (1.00) 3.88 3.01 (1.53) 
Median (min. max) 1.71 (1 05. 4.28) 2.78 (1.56. 7.21) 

Vss!F (l) Mean (SO) 338 (407) 68 NC 
Median (min. max) 126 (66. 1268) 

CL/F (L/hr) Mean (SO) 107 (128) 12 NC 
Median (min, max) 50 (19. 447) 

Vss!F (Likg) Mean (SO) 10.95 (1 0.12) 2.30 NC 
Median (min. max) 6.54 (3.00 30.72) 

CL/F (L/hrikg) Mean (SO) 3.71 (3.57) 0.41 NC 
Median (min. max) 2.61 (0.55 13.76) 

Source: Table T14a. 
No:e Patients 204 and 216 excluded due to incorrect PK dose. For tolterodine. Cmin for all but 1 patient was at 
ti!Tie 0: Cmin for 1 patient (Patient 210) was at 6 hr. For 00 01. Cmin for all but 2 patients was at time 0; Cmin 
for 2 patients (Patients 205 and 210) was at 8 hr. The weight at visit 4/week 8 was used to calculate the Vss/F 
(L/kg) and CUF (L/hr/kg). 

Source: Table 8, 5.3.4.2.2, p 57 

Comparison of AUC0•12 and Cmax for this pediatric population and adults receiving 4 mg of 
tolterodine IR BID was made by the reviewer and is presented in Table 35. 
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Table 35 AUCo-12 and Cmax of Tolterodine and the Active Moiety in Pediatric Patients 
and Adults on Tolterodine IR (all extensive metabolizers) 

Parameter Peds 5·1 0 years 

0.03 mg/kg/BID syrup 

Mean dose 1.7 mg/day 

Peds 5-10 years (Study 044) 

0.5 mg BID 1 mg BID 
(1 mg/day) (2 mg/day) 

Adults (healthy volunteers) 

2 mg BID tablet 

(4 mg/day) 

Tolterodine* 

AUCo-12 
ug*hr/L 

Mean (SO) 

10.4 _(9.3) 

(N=12) 

11.2 (13.5) 

(N=9) 

14.8 (10.2) 

(N=10) 

N/A 

Tolt.erodine* 

Cmax (ug/L) 

Mean (SO) 

3.3 (2.2) 

(N=12) 

3.4 (3.0) 

(N=9) 

4.9 (2.9) 

(r.:10) 

N/A 

Active 
Moiety*" 
AUCo-12 
ug*hr/L 

Mean (SO) 

7.4 (4.7) 

(N=13) 

7.2 (2.4) 

(N=10) 

13.9 (4.9) 

(N=10) 

14 (6.4) -15 (4.3) 

(Two studies, N = 24 and 18, 
respectively) 

Active 
Moiety*" 
Cmax (ug/L) 

Mean (SO) 

1.8 (1.3) 

(N=13) 

1.8 (0.8) 

(N=10) 

3.9 (1.4) 

(N=10) 

2.8 (0.8)- 3.4 (1.7) 

(Two studies, N = 18 and 24, 
respectively) 

* Extens1ve metabol1zers only 

** Extensive and poor metabolizers 

Source: Tables 7 & 8, 5.3.4.2.2, pp 56, 57, Tables 1 0.3.4.1.2 and 1 0.3.4.1.3, 5.3.3.2.3, p 51 and 
DetroiiR label 

AUC for tolterodine is slightly lower in the current study and formulation than that seen in Study 044,· 
with either the dose slightly below or slightly above that used in Study 002, suggesting lower 
exposure in the group receiving tolterodine syrup compared to children of the same age receiving the 
immediate release tablet. However, the AUC for the active moiety and Cma.x for both tolterodine and 
the active moiety is similar to that noted with the 0.5 mg BID dose in Study 044. Compared to adults 
receiving a 2.5-fold higher dose, active moiety exposure in Study 002 was about half of that seen in 
the adults. 

Medical reviewer's comment: 

Tolterodine PK data for adults on the 4 mg/day of immediate release tablets are not 
presented in the study report. 

11.8 Safety 

11.8.1 Safety Measurements 

The safety population comprised all subjects who received at least one dose of medication; alll5 
enrolled subjects are included. A safety evaluation was performed prior to escalation to the next dose. 
Adverse events were coded according to the Medical Dictionary for Regulatory Activity (MedDRA) 
and were summarized by organ system and preferred term. 
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The following safety measurements were evaluated: 

• 	 Reports of adverse events, classified as serious or non-serious 
• 	 Laboratory evaluations (hematology, clinical chemistries, and urinalysis) at Screening and Visits 

3, 4 and 5 
• 	 12-lead ECG at each visit (four ECGs obtained at Visits 2, 3 and 5; six at Visit 4). The four 


ECGs obtained at.dose periods 1 and 3 were measured two hours after dosing; the six taken at 

dose period 2 were taken at 0, 0.5; 1, 2, 6 and 8 hours after dosing. 


a 	 Physical examination and vital signs at each visit 
• 	 Gastrointestinal function based on baseline review of systems and patient diary recordings 

11.8.2 Serious adverse events 

Deaths: there were no deaths. 

Premature termination due to adverse events: There were no discontinuations from the study for 

adverse events. 


Serious adverse events: There were no serious adverse events. One patient with a known seizure 
disorder experienced increased seizure frequency during dose periods 1 and 2; this was not reported 
to be treatment related. 

11.8.3 Frequent adverse events 

. All subjects but one reported at least one adverse event, with approximately equal frequency at each 
dose period (N=8 during dose period 1, N= 1 0 during dose period 2, N=8 during dose period 3 ). The 
most frequent adverse events were UTis, constipation, fever, diarrhea and headache. Table 36 
presents the adverse events occurring in more than 2 subjects in the safety population. The only 
adverse events considered to be treatment related were three of the cases of constipation and two 
cases of headache. 

Table 36 Adverse Events Reported by Two or More Patients in the Safety Population 

Number(%) 
System Organ Class (MedORA) Preferred Term (MedORA) of Patients 

Infections and infestations Urinary tract infection NOS 7 (46.7) 
Gastrointestinal disorders Constipation 3 (20.0) 
General disorders and administration site Pyrexia 3 (20.0) 
conditions 
Gastrointestinal disorders Diarrhoea NOS 2 (13.3) 
Nervous system disorders Headache NOS 2 (13.3) 
Source: Table T42. 

Note: For patients reporting the same adverse event on more than one occasion. the event was 

only counted once. Percentage(%) is based on total number of patients in safety population. 

NOS=not otherwise specified. 


Source: Table 15, 5.3.4.2.2, p 74 

Anticholinergic adverse events were reported by 4 (27%) of the subjects, with constipation (3 
patients) and abdominal pain (1 patient) the most frequently reported events. There were no reports 
of dry mouth. 

Medical Reviewer's comment: 

1) 	 Five of the seven subjects with UTis developed them in dose periods 2 or 3. The 
UTis could be related to the study drug if larger volumes per void on treatment 
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resulted in an increased tendency to reflux urine. However, review of individual 
patient data suggests that this is not occurring; only 2 of the 7 patients had 
(slightly) increased urinary volume over baseline during the treatment periods at 
which the UTI occurred. Additionally, these patients were being catheterized 
multiple times each day, so the reviewer considers the serious adverse event of 
UTI to be expected and unlikely to be related to the study drug. 

2) 	 No CRFs are reported for Study 002; therefore, no details about the two skin 
disorders (pigmentation disorder NOS, Subject 208 and dermatitis NOS, Subject 
216) cannot be ascertained. However, both subjects are listed as "not recovered" 
at the end of the study (Subject 208 had onset on day 15 and Subject 216 on day 
84). 

11.8.4 Laboratory Values 

The serum chemistry, hematology, and urinalysis test results were reviewed. Shifts from baseline in 
laboratory parameters are displayed in Table 37. No clinically significant changes in the laboratory 
values were noted. 

Table 37 Shifts from Baseline in Laboratory Safety Variables 

Laboratory Variable WEEK 4 (DAY 28) 
WEEKS 
(DAY 56) 

WEEK 12 
(DAY 84) 

Up Down Missing Up Down Up Down Missing 

Aspartate Aminotransferase (AST/SGOT) 1 2 

Bilirubin, Total 1 

Creatinine 1 1 

Erythrocytes (Red Blood Cells, RBC) 1 2 1 

Hemoglobin, mass concentration 1 2 2 1 1 

Leukocytes (White Blood Cells, WBC) 1 2 ·I 2 1 

Platelet Count 2 2 2 1 1 
-
Potassium (K) 1 1 1 

Sodium (Na) 1 

Thyroid-Stimulating Hormone (TSH) 2 1 

Source: Table T68, 5.3.4.2.2, p 232 

Medical Reviewer's comments: 

1) 	 Table 31 does not include values that were outside the normal range at baseline and 
continued in the same direction at dosing. 

2) 	 An apparent error was evident on review of the individual subjects' laboratory data. 
Subject 203 was reported to have a hemoglobin value at week 4 of 35.5, reported as a 
high value. However, review of the subject's hemoglobin trend (12 at baseline and 
week 8, 12.2 at week 12) suggests that this value is inaccurately recorded or may 
represent hematocrit. 

3) 	 Two patients displayed a progressive increase in alkaline phosphatase over dose 
periods, after starting with elevated values at baseline (Subject 202: 387, 360, 462, 
468 and Subject 203: 366, 431, 406 and 455 at baseline, period 1, 2 and 3 
respectively, with upper limit of normal equal to 350). 
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11.8.5 ECGs 

No subjects had ECGs read as abnormal at baseline, although six had a sinus tachycardia. All were 
considered by the investigator to be within the limits of pediatric normality, allowing the subjects to 
be included in the trial. 

At the treatment visits, sinus tachycardia was seen in increasing numbers of subjects at each dose 
period (Table 38). Only two subjects never had sinus tachycardia (204, 213). With a few exceptions, 
once tachycardia was observed, it continued to be noted at all subsequent visits. No sinus bradycardia 
was noted. Only one finding believed to be clinically relevant was noted- patient 21 0, who had a 
heart rate of 144 at dose period 2, one hour post-dosing. 

Table 38 ECG Rhythms by Dose Period 

Baseline 
N=15 

Period 1 
• 0.030 
mglkg/day 

N=15 

Period 2 
0.060 

mg/kg/day 
N=15 

Period 3 
0.120 

mglkg/day 
N=15 

Normal Sinus Rhythm 9 9 4 3 

Sinus Tachycardia 6 6 11 12 

Not reported 0 0 0 0 

Source: Table T59, 5.3.4.2.2, p 216 

Abnormal QT findings had been defined a priori as a QT interval exceeding 500 msec on any ECG or 
a change from baseline QT interval of greater than 60 msec. Mean uncorrected and corrected 
(Fridericia) QT intervals showed no significant change over dose periods (Table 39). 
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Table 39 	 Corrected and Uncorrected QT Intervals by Dose Period 

Baselme 

Period 1. 0.030 mg-'kg:day 

Penod 2: 0.060 mg'kg'day 

Period 3: 0.120 mgikg'day 

Change from Baseline to period 1 

Change from Baseline to period 2 

Mean (SD) 


Median (min. max) 


Not reported 


Mean (SD) 


Medtan (min. max) 


Not reported 


Mean (SO) 

·-~---·--

Median (min. max) 


Not reported 


Mean lSD) 


Median (min. max) 


Not reported 


Mean (SD) 


Median (min. max) 


H·L (95~o c.i.)" 


Not reported 


Mean (SO) 


Median (min, max 


H-L (95~o c.i.)' 


Not reported 


OTc Fndencta 
OT (msec) (msoc) 

320.6 (18.0). 369.7 {8.6) 

318.0 . 368.0 0) 

o: 0 

325.0 (1 8.2)' 373.8 (13.5) 

325.3 . 375.5 I 

0 0 

313.7(20.1) 370.2 (13.9) ..._________________ ·­
·-----­
314.2 	 365.8 ' 

0 0 

315.5 (20.8) 374.2 (16.9) 

318.5 	 ) 376.0 

0 0 

4.4 (19.0). 4.0 (13.5) 

5.5 8.8 ) 

4.7 (-6.8, 16.0) 	' 4.3 (-4.1. 11.6) 

0 0 

-6.9 (1 5.8) : 0.5 (12.3 

-4.7. -1.4 

OTc Bazen (msec) 

397.5 (14.7) 

396.0 

0 

401.1 {15.8) 

403.5 

0 

402.5 (15.1) 
-·--- ·····-·­

399.8 

0 

408.1 (20.3) 

409.8 

1 

-··---­
4.2 {-4.9. 14.8) -7.9 (·16.0. 2.4) -0.2 (-7.5, 7.8) 

00; 0 
·­

oj 
3.6 (13.3)1 

3.5 

3.9 (-4.0. 11.9) 

0 

5.1 (15.6) 

0.2 

tQT Cmsec) 
OTc Fridericia 

{msc>c) OTc Ba.zetl (msec) 

Change from Baseline to petiod 3 Mean (SO) 

Median (min. max) 

-5.1 (20.1) . 

-6.0 

4.5 (13.2) 

5.81 ) 

10.7 (12.9) 

10.0 

H-L (95~o c.t.)' -5.5 (-18.3, 7.3) 5.3 (-3.0. 12.5) 12.4 (3.3. 18.3) 

Not reported 0 0 0 

Source: Table T54a, 5.3.4.2.2, pp 205-208 

There were only two subjects with QT interval greater than 450 msec, one occurring in period 1 and 
one in period 2 and this was noted only with the Bazett correction. QT prolongation greater than 30 
msec beyond baseline was seen in 3.3 to 15% ofECGs, depending on the dose period and the 
correction used (Table 40). Changes greater than 30 msec in uncorrected QT occurred in three 
subjects at dose period I, and two subjects each in dose periods 2 and 3. The highest change was 41 
msec, at dose period I. Using QTcF, two subjects had an elevation>= 30 msec at each dose period, 
with a maximum of43 msec. The QTcB correction resulted in higher frequency of change>= 30 
msec, with three subjects showing increases at dose periods 1 and 3, and four at dose period 2, with a 
maximum increase of 59 msec. 
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Table 40 Change from Baseline QT Interval by Dose Period 

Period 1 
N=15 

Period 2 
N=15 

Period 3 
N=15 

n 01 
/0 n o;o n o;o 

OT < 30.msec 51 85.0 86 96.6 56 93.3 

>= 30 to <60 msec 9 15.0 3 3.4 4 6.7 

OTcF < 30 msec 57 95.0 84 94.4 58 96.7 

>= 30 to <60 msec 3 5.0 5 5.6 2 3.3 

OTcB < 30 msec 56 93.3 80 89.9 55 91.7 

>= 30 to <60 msec 4 6.7 9 10.1 5 8.3 

Note: Ns refer to ECGs, not to subjects. 

Source: T65, 5.3.4.2.2, p 228 

Medical Reviewer's comments: 

1} Sinus tachycardia in this study was defined as heart rate greater than 100 
beats/minute. This is inappropriate in a pediatric population, where mean heart rate 
ranges from 100-108 beats/minute5

• . 

2) The criteria for defining a QT interval or interval change as abnormal in this study 
(>500 msec, >60 msec} are commonly used as thresholds for discontinuation from a 
trial. The results are reported by the more stringent criteria of interval>= 450 msec 
and change >= 30 msec. This is appropriate as the upper limit of normal QT interval in 
children is reported to be 450 msec in males and 460 msec in females (Garson, 1993}. 
The maximal QTcB interval greater than 450 was 457 and occurred on only one of four 
recordings during dose period 1. 

3} The highest proportion of QT interval change from baseline> 30 msec occurred 
with the Bazett correction, which is known to overcorrect at higher heart rates (i.e., as 
seen in children). 

11.8.6 Vital Signs 

Biood pressure, pulse, temperature and respiratory rate were obtained at each visit; however, neither 
composite nor individual data are reported. 

Medical Reviewer's comment: 

No data on vital signs evaluations are presented. 

11.8.7 Gastrointestinal Function 

Gastrointestinal function was assessed at each visit by patient diary reports of number of bowel 
movements over three days, along with assessment of their consistency. Parents were also asked to 
comment on the subject's bowel regimen and any changes noted over the four week treatment 
interval. Table 41 presents the mean number of daily bowel movements and mean consistency over 
each treatment period. There were fewer daily stools in the three treatment periods, although 
confidence limits around the change scores all included 0. Consistency showed minimal change at 
each dose period and remained in the soft, formed stool range. 
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Table 41 Gastrointestinal Function by Dose Period 

Baseline Mean (SD) 
Median (min. max) 
Not reported 

Mean number 
of bowel 

movements 
per 24 hours 

1.6 (1.2) 
1.3 (0.3. 4.7) 

2 

Mean 
consistency 

per bowel 
movement 

2.0 (0.4) 
2.0 (1.0, 3.0) 

2 

Period 1: 0.030 mg/kg/day Mean (SD) 
Median (min, max) 
Not reported 

1.0 (0.7) 
1.0 (0.3. 2.7) 

2 

2.2 (0.4) 
2.0 (1.5, 3.0) 

2 

Period 2: 0.060 mg/kg/day Mean (SD) • 
Median (min. max) 
Not reported 

1.3 (1.1) 
1.2 (0.3. 3. 3) 

3 

2.2 (0.4) 
2.0 (1.5, 3.0) 

3 

Period 3: 0.120 mg!kg/day Mean (SD) 
Median (min, max) 
Not reported 

1.3(1.1) 
1.0 (0.3. 4.3) 

2 

2.0 (0.6) 
2.0 (1.0. 3.0) 

2 

Change from baseline to period 1 Mean (SD) 
Median (min, f"!"laX) 
H-L (95% C.l.) 
Not reported 

-0.6 (0.7) 
-0.3 (-2.0, 0.3) 
-0.5 (-1.0. 0.0) 

2 

0.2 (0.4) 
0.0 (-0.3, 1.0) 
0.1 (0.0, 0.5) 

2 

Change from baseline to period 2 Mean (SD) 
Median (min, f!1ax) 
H-L (95% C.l.) 
Not reported 

-0.3(1.1) 
-0.3 (-2.7, 1.3) 
-0.3 (-1.0, 0.3) 

3 

0.2 (0.4) 
0.0 (-0.5, 1.0) 
0.1 (-0.1, 0.5) 

3 

Change from baseline to period 3 Mean (SD) 
Median (min, 1"!1ax) 
H-L (95% C.l.) 
Not reported 

-0.3 (1.0) 
-0.3 (-2.7. 0.7) 
-0.2 (-1.0, 0.3) 

2 

0.0 (0.7) 
0.0(-1.1.1.0) 
0.0 (-0.5, 0.5) 

2 
Source: Table T50. 

*95% C.1=95% non-parametric confidence interval for Hodges-Lehman estimate. 

Note: Consistency: 1 =liquid. 2=soft formed stool 3=firm hard stool "Not reported" 

includes missing visits and visits with no recordings of this variable. 

H-L=Hodges-Lehman estimate, Max=maximum; min=minimum: SD=standard deviation. 


Source: Table 18, 5.3.4.2.2, p 81 

11.9 Reviewer's assessment of efficacy and safety 

In Study 002, administration oftolterodine syrup for 12 weeks for the treatment of detrusor 
hyperreflexia was demonstrated to be generally safe in 15 pediatric patients with neurogenic lower 
urinary tract dysfunction, aged 5 to 10 years of age. There was noted to be one exacerbation of a 
seizure disorder, and a greater occurrence ofUTis as the trial progressed, although the effects of time 
and increased tolterodine dose cannot be separated. No new and unlabeled safety issues were 
identified. 

· Determination of efficacy in this population is compromised by the methodological limitations of the 
study. First, the study is uncontrolled (i.e., there is no placebo group) and non-randomized. There is 
a large amount of missing data, particularly on the urodynamic assessments, which makes 
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interpretation difficult. Even accepting these limitations, the efficacy data do not provide clear 
evidence of a benefit to use of tolterodine. 

Reviewing the urodynamic data, dose-response trends are noted in 6 of 9 variables assessed. 
However, the trends are not statistically significant in any of the urodynamic variables. \\'here a 
statistically significant change from baseline was shown, it did not occur at all doses, or even 
consistently at the higher doses. Looking at the individual urodynamic data for functional bladder 
capacity, which would·perhaps be the most easily interpretable parameter that would be expected to 
improve under treatment (and one with no missing values), 12 of 15 subjects showed improved values 
on treatment as compared to baseline, but only 8 of 15 demonstrated a dose-response relationship 
(and even among these 8, four did not follow the dose-response trend at one dose period). 

Similarly, the patient diary data showed a statistically significant dose-related reduction only in the 
number of daily incontinence episodes. The mean number of daily catheterizations or micturitions 
was unchanged and the mean volume per void, while apparently increased on treatment, did not 
change significantly from baseline, and showed no dose-response. Reviewing individual data, 11 of 
the 14 patients with data for number of incontinence episodes had improvement over baseline while 
on treatment, although four of them were worse than baseline at one of the dose levels. Nine ofthe 
14 showed a dose-response trend, although again, four of them failed to do so at one of the dose 
periods. 

No clear relationship between drug exposure (by mglkg) and urodynamic or patient diary results were 
identified. This apparent Jack of an association between exposure and efficacy in pediatric patients 
with neurogenic lower urinary tract dysfunction forthe treatment of detrusor hyperreflexia makes it 
difficult to assess efficacy and/or determine an optimal dosing regimen. 

12 CLINICAL TRIAL 583E-UR0-0581-003 

12.1 Summary 

Title: "Phase L'II, open label, dose escalating, pharmacokinetic, pharmacodynamic (urodynamic) and 
clinical effect, and safety study oftolterodine PR capsules in children with detrusor hyperreflexia 11 
to 15 years of age," dated August 4, 2003, with Amendments dated August 24, 200 I and September 
27,2001. 

Amendment #1 was dated August 24, 2001, and included the following changes: 

• 	 Added health economics assessments to the study 

• 	 Included a phone call from each study site at Visits 3 and 4 to approve the patient's dose 
escalation 

• 	 Clarified Informed Consent items including specifying the risk of"uterine exposure," the volume 
of blood drawn for PK sampling and deleting reference to the genomics blood draw. 

• Eliminated the use of catheters for PK specimen collection 


Amendment #2 was dated September 27,2001, and included the following changes: 


• 	 Replaced Appendix 6 to allow saline Jocks for blood sampling when appropriate 


• 	 Clarified Informed Consent items including the dose escalation process at Visits 3 and 4 and data 
to be collected for the health economics assessment. 

Firs! patient enrolled: March 19, 2002 

Last patient completed: May 21, 2003 
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Last follow-up: June 11, 2003 

12.2 Objectives 

The primary objective was to collect data on which to base dosing recommendations for the use of 
tolterodine in children eleven to fifteen years of age with neurogenic bladder dysfunction, by 
comparing PK data on the active moiety with data obtained in adults and in children aged 5 to 15 
years. 

The secondary objectives were to estimate PK variables for tolterodine and DD 01 and to evaluate the 
PD (urodynamic) and clinical effects, and safety oftoltcrodine prolonged release (PR) capsules in 
patients aged 11 to 15 with neurogenic bladder dysfunction. The tolterodine dose-effect 
(urodynamic) and the active moiety concentration-effect (urodynamic) relationships were to be 
determined. An estimate of the direct costs of detrusor hyperreflexia was to be made through the 
collection of health care utilization data. 

12.3 Overall Design 

This Phase 1/2, multicenter, 12-week treatment duration, open label, dose escalation, PK., PD, clinical 
effect and safety study evaluated the use of tolterodine PR capsules in 11 pediatric subjects aged 11 to 
15 years for the treatment of detrusor hyperreflexia due to neurogenic conditions. Fourteen U.S. 
centers were eligible to enroll subjects, with a goal of enrolling 15 subjects total (60% to be 11 to 13 
years old, and 40% to be aged 14 to 15 years). Six centers actually enrolled a total of 11 patients, ten 
of whom had sufficient data for the PK analyses. Subjects were enrolled within 3 months of a 
baseline urodynamic evaluation. Dosing was initiated at 2 mg/day, which was maintained for four 
weeks. Following review of safety data, the dose was advanced to 4 mg/day for four weeks and then 
to 6 mg/day for four weeks. Urodynamic data, patient diary data, safety data and health care 
utilization data were collected at the end of each dose period. PK data were collected only at the 4 
mg/dny dose level. 

12.4 Study Procedures and Conduct 

12.4.1 Schedule of Study Assessments 

Dm;ng the Screening/Baseline Visit (Visit 1), parental informed consent and subject informed assent 
was obtained and the patient's eligibility for the study was determined according to the inclusion and 
exclusicn criteria after medical history, review of systems, physical examination, vital signs, EKG, 
urinalysis, serum chemistry profile and hematology labs were obtained. The parents were instructed 
in filling out the patient diary, to be done for the three days preceding entry into the study, once 
subjects had discontinued excluded drugs for a minimum of 3 days. Subjects who had not had 
urodynamic testing in the three months prior to study enrollment underwent this procedure at the time 
of screening. All patients returned to the clinic for study assessments according to the schedule 
presented in Table 42. 

Blood samples for pharmacokinetic analysis were to be collected after completion of the four week 4 
mg/day dose period, after a total of 8 weeks of treatment. Urodynamic measurements and patient 
diary completion were to be performed at baseline (at the end of the washout period) and repeated at 
the end of each four-week dose period (two hours after receiving the last morning dose of that dose 
level). Any subject who withdrew prior to completion of a dosing level was encouraged to complete 
the patient diary and evaluation before stopping the medication. 

Any subject who developed a clinical UTI during treatment was treated with an appropriate antibiotic 
for 7 days. Urodynamic testing and patient diary completion were postponed until 3 days after the 
completion of antibiotic treatment; patients were maintained on their current dose level for up to two 
additional weeks in cases of delayed urodynamic testing. 
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Table 42 Study 583E-UR0-0581-003 Schedule of Study Assessments 

Activity 

Visit Number (day)/ 
Visit Description 

1 (Day -6 
to Day 

-14) 
2 

(Day 1) 
3 

(Day 28) 
4 

(Day 58) 
5 

(Day 84) 

6 
(Day 
91) 

Screen­
ing Baseline 4 weeks 

8 weeks 
(PK visit) 

12 
weeks 

13 
weeks 

Informed consent X 
Medical history X 
Review of systems and 

physical examination X X X X X 
Inclusion/exclusion criteria X 
Demoqraphic data X •
Chemistry and 

hematology 
X x. X X 

Urinalysis X X X X X 
Dispense patient diary X X X X 
Return completed diary X X X X 
Urodynamic testing X X X X X 
Adverse events · X X X X 
Tolterodine intake X X X X 
Blood sample for AGP• X 
Blood sample for PK" X 
Blood sample for 

oenotyping~ 
X 

Pregnancy test X 
ECG" X X X X X 
Concomitant medication X X X X X 
Weight X X X X 
Health care utilization X X X X 

Phone call 1 week after d1scharge and, m the case of unresolved AEs, contact 2 weeks 
after last dose. 
t Study medication given to patient to begin intake on the following day. Tolterodine PR 
capsules doses of 2- (first 4 weeks). 4- (second 4 weeks), and 6 mg/day (third 4 weeks) to be 
administered once daily (at approximately 8 AM) from Day 1 to 84. 
:t Sample collected in connection with the blood sample for measuring tolterodine and DD 01. 
§ PK samples collection: maximum 10 minutes before dose. 0.5, 1, 3, 4. 6, 12, and 24 hours 
post-dose on the PK Day visit 4 after receiving the 4 mg/day dose regimen. 
~ Sample collected at same time as that taken for chemistry and hematology. 
# Menstruating female patients only. 
& One ECG at screening. one ECG every 15 minutes for 1 hour (4 total) at Visits 2, 3, and 5. 
and one ECG coincident with each blood draw at Visit 4 (8 total). 
AGP=u~-acid glycoprotein: ECG=electrocardiogram; PK=pharmacokinetics. 

Source: Table 1, 5.3.4.2.3,p27 

12.4.2 Study Drug 

12.4.2.1 Dose Selection 

The drug studied was tolterodine tartrate prolonged release (PR), 2 and 4 mg capsules. Three 
escalating doses (2 mg/day, 4 mg/day and 6 mg/day) were given to all subjects at four week intervals. 
The mid-range dose was chosen to approximate the exposure of adults receiving 4 mg/day of the 
tol!erodine PR tablet, bracketed by 0.5 and 1.5 times this dose to explore the dose-response 
relationship. Dosing was once per day, at approximately 8 am. Subjects who were unable to swallow 
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the capsule were allowed to empty the capsule and consume the beads sprinkled over food. The 

beads were not to be chewed or crushed. 


Medical reviewer comment: 

No data are provided regarding the number or identity of subjects who ingested 
tolterodine in bead form rather than as an intact capsule. The effect of method of 
administration on pharmacokinetics and pharmacodynamics therefore cannot be 
determined. 

12.4.2.2 Choice of Comparator 

This was an open-label trial; there was no placebo or comparator. 

12.4.2.3 Assignment to Study Drug 

There was no randomization; all patients received all doses oftolterodine in an open-label dose­

escalation fashion. The mid-range dose, 4 mg/day was chosen to provide equivalence with adult 

dosing; doses of one-half and 1.5 times the adult dose were chosen to allow exploration of dose­

response effects. 


12.5 Patient Population 

12.5.1 Inclusion and Exclusion Criteria 


Inclusion Criteria 


· 1) Male or female between 11-15 years of age, inclusive. 

2) 	 Stable neurological disease (meningomyelocele, sacral atresia, spinal dysraphism, cerebral palsy, 
traumatic spinal cord injury) and urodynamic evidence of detrusor hyperreflexia requiring 
intermittent catheterization for management of urinary drainage. 

3) 	 Body weight or body mass index (BMI) within normal range (between the 5th and 951
h 


percentiles), according to the CDC Grov.>th and BMI Charts for the United Sates. 


4) 	 Physiologically normal, apart from the stable neurological disease, with no acute illnesses on the 
basis of the pre-study physical exam 

5) 	 Signed informed parental/guardian consent, with signed informed assent by the patient as 

appropriate. 


Exclusion Criteria 


1) Any condition which, in the investigator's opinion, made the patient unsuitable for inclusion. 


2) 	 Recent history of clinically significant cardiovascular, hepatic, renal, gastrointestinal or 

hematological disease, or psychiatric disorder. 


3) 	 Suspicion of psychological component of patient's micturition/incontinence problems. 

4) 	 Known anatomic abnormalities in the urinary tract, with the exception ofvesicoureteral reflux 

<=grade III. 


5) 	 History of management with an indwelling urinary catheter for> 6 months or within 4 weeks of 
participation in the study. 
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6) 	 Clinically significant urinary tract infection during the four weeks preceding participation in the 
study. 

7) 	 Any condition contraindicating anticholinergic therapy. 

8) 	 Known hypersensjtivity to tolterodine or its excipients or history of severe adverse drug reaction 
to anticholinergic drugs. 

9) 	 Treatment with other drugs with significant anticholinergic properties deemed by the investigator 
to have significant effects on the lower urinary tract, or treatment with drugs affecting bladder 
function up to 3 days before start of baseline study measurements, or treatment with potent 
CYP3A4 inhibitors up to 7 days before the start of any pre-study measurements. 

1 0) History of clinically significant hypersensitivity or severe allergy. 

1I) ParenUguardian unable to understand or cooperate with given information. 

I2) Participation in a clinical study within I month preceding participation in this study or previous 
participation in this study. 

12.5.2 Demographics and Baseline Disease Characteristics 

Six US sites enrolled between 1 and 4 patients each, for a total of 1I subjects. One patient was 
unable to have blood drawn and was therefore excluded from the PK analysis (this subject also 
withdrew from the trial after 63 days). Baseline demographic characteristics are summarized in 
Table 43. The trial included 5 males and 6 females (five of each in the PK population.) The majority 
of the patients (>70%) in the trial were Caucasian. The age breakdown is: 8 subjects between II and 
I3 years, inclusive, and 3 between 14 and 15 years, inclusive (8 and 2 respectively, in the PK 
population). Eight subjects had myelomeningocele and two are listed as having a congenital spinal 
cord anomaly, NOS. Three subjects had vesicoureteral reflux, all of which were in Grade I-III. 
Seven (6 in the PK population) subjects were extensive metabolizers, one intermediate and three 
poor. The median weight was 55.3 kg, ranging from 25.9 to 75.7 kg. 

Medical reviewer comments: 

1) 	 The age distribution is different from that specified in the protocol: 40% of an 
expected 15 subjects, or 6 subjects, were to have been between 14-15 years old. Only 
two subjects (20% of the actual number enrolled) in this age group are included in the 
PK population. 

2) 	 The listing of etiologies of neurogenic bladder dysfunction is incomplete; only 10 
subjects are accounted for, and the individual listings of medical history are not 
presented in a standardized format. Subject 301 is noted to have a spinal cord tumor 
and transverse myelitis, but it is not clear if this is the subject unaccounted for by 
either myelomeningocele or other congenital spinal cord anomaly. 
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Table 43 Study 583E-UR0-0581-003 Baseline Demographics 

Safety 
Population PK Population 

N=11 N=10 
Sex Male. n (%) 5 (45.5) 5 (50.0) 

Female. n (%) 6 (54.5) 5 (50.0) 
Age(years) Mean (SO) 13.3 (1.4) 13.1 (1.3) 

Median (min. max) 13.1 (11.5. 15.5) 13.0 (11.5. 15.3) 
Not reported 0 0 

Age group 11 to< 14 years. n (%) 8 (72.7) 8 (80.0) 
14 to< 16 years. n (%) 3 (27.3) 2 (20.0) 

Race White, n (%} 8 (72.7) 8 (80.0) 
Black. n (%) 3 (27.3) 2 (20.0) 

Genotype Extensive Metabolizer. n (%} 7 (63.6) 6 (60.0) 
Intermediate Metabolizer. n (%) 1 (9.1) 1 (1 0.0) 
Poor Metabolizer. n (%) 3 (27.3) 3 (30.0) 

Source: Table T5 .. 
~~ole: For patients 301. 303. and 314, the results of genotyping were missing. but the 
patients are classified as EM based on their bioanalytical results 
Age is defined as age at screening (visit 1 ). Percentage (%) is based on the total number 
of patients in each population. 
Max=maximum: min=minimum: SD=standard deviation 

Source: Table 4, 5.3.4.2.3, p 50 

12.5.3 Withdrawals, compliance, and protocol violations 

One patient (312) withdrew consent after 63 days on treatment. 

There were three minor violations in inclusion criteria: 

• 	 Patient 307 had BMI < 5th percentile 

• Patients 302 and 303 had BMI >95th percentile 

There were three major protocol violations in study conduct: 

• 	 Patients 312 and 313 had medication compliance <75% at Visit 4. (Patient 312 also did not 
have PK samples drawn after repeated attempts.) Diary and urodynamic data were excluded 
at Visit 4 for these patients. 

Minor deviations included: 

• 	 Patient 302 received the 6 mg dose for only 6 days, then decreased to 4 mg for the remaining 
27 days, apparently due to constipation. This patient's data were included for Visit 5. 

• 	 Patient 307 stopped the 6 mg dose for 5 days for reasons that are not noted. Although this 
patient is not listed as noncompliant at Visit 5, the investigator questioned this patient's 
compliance. Nonetheless, this patient's data were included for Visit 5. 

• 	 Patient 305 did not take the 6 mg dose on the day preceding visit 4, and took the 6 mg dose 
for only 16 days. It is also noted that compliance.at visit 5 was "close to 75%." This patient 
is not listed as non-compliant and the patient's data were included for Visit 5. 

• 	 Serum concentrations in patients 301, 305, 309 and 313 were higher at 24 hours than 12 
hours post-dose on the PK day, raising the possibility that they had taken an additional dose. 
Data from these patients were excluded from the PK statistics. 
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Compliance was assessed by recording in the patient diary the dates and times of the doses for the 
three days prior to Visits 3, 4 and 5. Additionally, the blister packs oftolterodine PR capsules were 
returned at the end of each four-week dosing period, and the number used was counted and compared 
to the expected use. Compliance was defined as actual use >75% expected use. There are at least 
two and possibly four patients who did not meet criteria for compliance at least one of the study 
periods. 

Medical reviewer comments: 

1) 	 No further information is provided about the patient who withdrew consent for the 
trial. 

2) 	 It appears that assessment of compliance is based both on the data in the patient 
diary and the investigator's calculation of% of expected drug taken. No 
procedures for resolving discrepancies between these two methods are 
delineated. 

3) 	 Individual data on treatment compliance data are not provided in the study report. 

4) 	 The rationale for including data from period 3 for Subject 302, who was on a lower 
than expected dose for most of this dose period, and for Subjects 305 and 307, 
who had less than the full duration of dosing, is not given. 

5) 	 It does not appear appropriate to the reviewer that data from subjects 301, 305, 309 
and 313 was excluded from the PK statistics. 

12.6 Efficacy 

12.6.1 Key Efficacy Endpoints 

Clinical effect endpoints included both data obtained by urodynamic evaluation and data derived from 
patient diaries. The urodynamic variables were: 

• 	 volume to first detrusor contraction of>I 0 em H20 pressure, 

• 	 functional bladder capacity and leak point pressure, 

• 	 intravesical volume at 20 and 30 em H20 pressure, 

• 	 maximal cystometric capacity (intravesical volume at 40 em H20 pressure), 

• 	 bladder compliance and 

• 	 percent change in cystometric capacity 

Dose-PD effects for tolterodine were determined by assessing the urodynamic parameters at each of 
the three dose levels; concentration-PD effects for the active moiety were determined by assessing the 
urodynamic parameters at the PK dose (4 mg/day). The urodynamic variables were characterized by 
descriptive statistics, change from baseline and percent change from baseline at weeks 4, 8 and 12. 
Three of the urodynamic variables were normalized in relation to each patient's theoretical bladder 
capacity (calculated by [60 +(age in years x 30) ml]): volume to first detrusor contraction, functional 
bladder capacity and intravesical volumes. 

Medical Reviewer's Comment: 

The formula used to normalize volumetric data differs from that used in Studies 001 
and 002. No citation is provided to justify use of either normalization procedure. 

The patient diary variables were: 

• 	 mean number of catheterizations or micturitions per 24 hours, 

• 	 mean volume per catheterization/micturition and 
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• 	 mean number of incontinence episodes per 24 hours, with the incontinence episodes further 
classified as to severity on a four point scale 

and were based on means derived from three-day diary recordings done at baseline and over the three 
days prior to Visits 3, 4 and 5. 

Pharmacokinetic endpoints were the serum PK variables of the active moiety, including AUC0.24 , Cmax 
and Cmin· Secondary PK endpoints were calculated for tolterodine and DD 01, including AUC0.24 , 

Cmax, tmax, Cmin and tv;. The oral steady state volume of distribution Vss/F and the oral serum 
clearance CL/F for tolterodine were additional secondary endpoints. 

12.6.2 Primary Efficacy Endpoint Analysis 

As in Studies 001 and 002, clinical effect endpoints were obtained both by urodynamic assessment 
and by patient diaries, resulting in the same variables. Again, the same urodynamic variables were 
frequently unobtainable due to patient discomfort. Table 44 presents the baseline urodynamic 
variables and the mean change from baseline at each of the three dose periods. There were significant 
non-dose-related changes from baseline in functional bladder capacity at dose periods 1 and 3, with 
the increase on the lower dose exceeding that on the maximal dose. Interpretation of data on the 
intravesical volume and bladder wall compliance variables is hampered by very small sample sizes. 
Again, there was no relationship between AUC0_12 of the active moiety and change from baseline in 
the urodynamic variables. 



98 NDA 21-228 Supplement No. 006 
Medical Officer Review 

Table 44 Study 003 Change from baseline in urodynamic measurements 

VFDC 
(ml) 

FBC(ml) LPP 

(em 
H"O) 

IVY at 
20 em 

H"O 
(ml) 

IVVat 
30 em 

H"O 
(ml) 

IVVat 
40em 
H20 
(ml) 

BWC 

0-20 
emH"O 
(mil em 
H"O) 

BWC 

0-30 em 
H"O 
(mlfcm 
H20) 

BWC 

0-40 em 
H20 
(ml!cm 
H20) 

Baseline Mean 

(SD) 

132.4 
(76.7) 

232.0 

(62.7) 

33.9 

{15.1) 

150.1 

(95.4) 

153.6 

(47.6) 

197.7 

(49.0) 
7.5 

(4.8) 

5.1 

( 1.6) 

4.9 

(1.2) 

N 11 11 9 9 5 3 9 5 3 

Change from 
Baseline to 
Dose 1 (0.03 
mg'kgfday) 

Mean 

(SD) 

25.9 

(107.6) 
79.1 

(90.8) 

2.0 

(19.8) 

72.8 

(I 04.2) 

143.7 

(102.9) 

134.5 

(74.2) 
3.6 

(5.2) 

4.8 

(3.4) 

3.4 

(1.9) 

I---"­
N 10 11 7 8 ~ 2 7 3 2 

Change from 
Baseline to 
Dose 2 (0.06 
mg/kgfday) 

Mean 

(SD) 

35.0 

(59.4) 

-3.8 

(71.8) 

5.8 
(14.2) 

56.0 

(82.1) 

2'~.8 
(36.6) 

-77.0 

(28.3) 
2.8 
(4.1) 

0.8 

(1.2) 

-1.9 

(0.7) 

N 8 9 5 7 4 2 7 4 2 

Change from 
Baseline to 
Dose 3 (0.12 
mg/kglday) 

Mean 
(SD) 

18.9 
(114.4) 

59.4 
(67.0) 

-6.4 

(19.1) 

45.6 
(67.9) 

67.8 

(61.7) 

54.0 

(111.7) 
2.3 
(3.4) 

2.3 

(2.1) 

1.4 
(2.8) 

N 8 10 5 7 4 2 7 4 2 

VFDC= Volume to first detrusor contraction> 10 em H"O 

FBC = Functional bladder capacity 

LPP = Leak point pressure 

IVY= Intravesical volume 

BWC= Bladder wall compliance 

Bold cells- Confidence interval around the change from baseline does not contain 0 

Source: Tables 10-12, 5.3.4.2.3 pp 60-62 

Patient diary data are shown in Table 45. As in the previous two studies, there was no change in the 
number of daily catheterizations/micturitions. Dose-related improvements in mean daily incontinence 
episodes were seen at all three doses, although of an equal magnitude at each dose level. Mean 
volume per void increased significantly over baseline only at the 4 mg/day dose. There was no 
relationship between AUC0-12 of the active moiety and change from baseline in any of the diary 
'!ariables. 



99 NDA 21-228 Supplement No. 006 
Medical Officer Review 

Table 45 Study 003 Change from baseline in micturition diary variables 

Mean# catheterizations or Mean# incontinence Mean volume per 
micTUritions per 24 hours episodes per 24 hours catheterization or 

micTUrition (ml) 

Baseline Mean 5.4 2.4 131.9 
{SD) (1.9) (1.8) (48.8) 

.N II 11 11 
Change from Baseline 
to Dose 1 (0.03 
mg·'kgiday) 

Mean 

(SD) 
-0.3 

(0.9) 
-0.6 

(0.6) 

38.4 

(60.4) 

N II 11 11 
Change from Baseline 
to Dose 2 (0.06 
mg'kg'day) 

Mean 

(SD) 

-0.7 

(2.0) 
-0.9 

(0.9) 

34.3 

(30.9) 

N 9 9 9 

Change from Baseline 
to Dose 3 (0.12 
mg'kglday) 

Mean 

(SD) 

-0.9 

(2.0) 
-0.7 

(0.8) 

38.5 

(66.5) 

N 10 10 10 

Bold cells - Confidence interval around the change from basel me does not con tam 0 

Source: Table 13, 5.3.4.2.3, p 66 

12.7 Pharmacokinetic Assessments 

Phannacokinetic endpoints were the serum PK of the active moiety, including AUC0_24 , Cmax and Cmin· 
Secondary PK endpoints were calculated for tolterodine and DD 0 I, including A UC0.24 , Cmax, 1max, 

Cmm and tl/2. The oral steady state volume of distribution VssrF and the oral serum clearance CLrF 
for tolterodine were additional secondary endpoints. Samples were taken at visit 4, at the end of the 4 
mglday dose period and were obtained pre-dose, and at 0.5, 1, 3, 4, 6, 12 and 24 hours post dose. 

12.7.1 Pharmacokinetic Data Summary (PK Population) 

Phannacokinetic parameters for the active moiety are displayed in Table 46, and for tolterodine and 
DD 01 in Table 47. 
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Table 46 Pharmacokinetic Parameters for the Active Moiety after the 4 mg/day dose 
N=10 

Parameter 

AUC0-24(n M*hr) 


Cmax (nM) 


Cmin (nM) 


Statistic 
Mean (SO) 
Median (min, max) 
Mean (SO) 
Median (min, max) 
Mean (SO) 
Median (min, max) 

Active Moiety 

N=10 


27.3 (10.5) 

25.5 (11.5, 43.4) 


2.10 (0.93) 

1.89 (1.03, 3.86) 


0.619 (0.272) 

0.599 (0.237. 1.233) 


Source: Table T14b. 

Note: Cmin at time 0.5 except patient 313 Cmin at 0 hr and patients 303 and 306 

Cmin at 24 hr 


Source: Table 7, 5.3.4.2.3, p 54 

Table 47 Pharmacokinetic Parameters for Tolterodine and DD 01 after the 4 mg/day dose 

Tolterodine DO 01 
Extensive Extensive 

Metabolizer Poor Metabolizer Metabolizer 
Parameter Statistic N=7 N=3 N=7 

AUCo-2• {J.lg'hr/L) Mean (SD) 46.3 (41.1) 331.5(198) 30.5 (6.0) 
Median (min. max) 31.2 (8.0,1298) 326.1 (315.0. 353 5) 32.7 (20 0. 36.9) 

Cmax (J.lg/L) Mean (SD) 4.63 (3.01) 18.77 (1.42) 2.58 (0.72) 
Median (min, max) 3.93 (0.69, 8 77) 18.00 (17.90, 20.40) 2.43 (1.80. 3 89) 

t"'ax{hr) Mean (SD) 3.29 (0.49) 3.30 (0.61) 3.86 (1.07) 
Median (min. max) 3 00 (3.00. 4 00) 3.00 (2.90. 4 00) 4.00 (3 00 6.00) 

Cmon (J.lg/L) Mean (SD) 0.980 (0.938) 9.723 (1.973) 0.646 (0.320) 
Median (min, max) 0.677 (0.204, 2.980) 8.650 (8.520. 12.000) 0.572 (0.363 1.190) 

t1.'2.z(hr) Mean (SD) 8.86 (4.00) 28.89 (10.72) 11.38 (8.03) 
Median (min, max) 8.53 (3.67 13.44) 25.74 (20.10. 40.84) 9.46 (3.40, 28.04) 

Vs.JF(L) Mean (SD) 1530 (2081) 344 (112) NC 
Median (min. max) 672 (297, 6129) 323 (243, 465) 

CUF(L!hr) Mean (SD) 110 (109) 8 (0) NC 
Median (min. max) 88 (21. 344) 8 (8. 9) 

Vs.JF (Likg) Mean (SD) 29.62 (39.38) 5.77 (2.02) NC 
Median (min, max) 15.94 (7.72, 117.86) 4.78 (4.43, 8.09) 

CUF (L/hr/kg) Mean (SD) 2.20 (2.03) 0.14 (0.01) NC 
Median (min. max) 1.85 (0 40 6.62) 0 14 (0.13. 0 15) 

Source: Table T14a. 
Tolterodine: Cmin at time 0 except patients 302. 305 and 309 Cmin at 0.5 hr. patient 301 Cmin at 12 hr and 
patients 303. 306 and 311 Cmin at 24 hr 
DD 01: Cmin at time 0.5 except patient 313 Cmin at 0 hr and patient 303 Cmin at 24 hr 
The weight at visit 4/week 8 was used to calculate the Vss/F (l/kg) and CUF (Lihrlkg) 
For patient 313 weight at visit 4/week 8 was missing so the weight at visit 3/week 4 was used to calculate the 
Vss/F (Likg) and CUF (L!hr/kg) 
Patient 307 an intermediate metabolizer. is categorized as an extensive metabolizer 
NC=not calculated 

Source: Table 8, 5.3.4.2.3, p 55 
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As dosing in this study was not weight-based, the relationship of AUC to body weight was examined. 
There was an apparent decrease in AUC with increasing weight and BMI, although there was a great 
deal of variability and this trend did not reach statistical significance. 

Comparison of active moiety A UC0.24 and Cmax for this pediatric population, other I I -15 year olds 
being treated for urinary urge incontinence (Study 018) and adults receiving 4 mg oftolterodine PR 
was made and is presented in Table 48. 

Table 48 Comparison of Active Moiety AUC and Cmax in Adolescents and Adults on 
4 mg/day Tolterodine PR 

Parameter 

AUC0-24(nM'hr) 

Statistic 

Mean (SD) 

11-15 year old 
Neurogenic Bladder* 

N=10 
27.3 {10.5) 

11-15 year old 
Overactive Bladder [12] 

N=20 
29.7 (11.1) 

Healthy Adult 
Subjects [20] 

N=17 
30.4(137) 

Median 
(min. max) 

25.5 
(11.5. 43.4) 

26.7 
(14 4, 52.3) 

26 
(13, 52) 

Cmax (nM) Mean (SD) 2.10 (0.93) 2.17 (0.95) 2.3 (1.0) 

Median 
(min, max) 

1.89 
(1.03. 3.86) 

2.07 
(0.93, 5.25) 

2.70 
(0.77, 3.70) 

.·,Table T14b 

Source. Table 14b 

PR=Prolonged release: SD=standard deviation 


Source: Table 9, 5.3.4.2.3, p 57 

The AUC and Cmax are slightly lower in adolescents than adults receiving the same dose, and the 
neurogenic population is slightly lower than the adolescents with urinary urge incontinence. No 
comparison by dose/kg is presented. 

12.8 Safety 

12.8.1 Safety Measurements 

The safety population comprised all subjects who received at least one dose of medication; all I I 
enrolled subjects are included. A safety evaluation was performed prior to escalation to the next dose. 
Adverse events were coded according to the Medical Dictionary for Regulatory Activity (MedDRA) 
and were summarized by organ system and preferred term. 

The following safety measurements were evaluated: 

• 	 Reports of adverse events, classified as serious or non-serious 
• 	 Laboratory evaluations (hematology, clinical chemistries, and urinalysis) at Screening and Visits 

3, 4 and 5 
• 	 I2-lead ECG at each visit (four ECGs obtained at Visits 2, 3 and 5; six at Visit 4) 
• 	 Physical examination and vital signs at each visit 
• 	 Gastrointestinal function based on baseline review of systems and patient diary recordings at 

Visits 2-5 
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Medical Reviewer's comment: 

The schedule for obtaining ECGs notes that at dose period 2, six ECGs were obtained; 
however, these are described at being taken at eight distinct time periods. It is unclear 
which six of these time intervals were actually sampled. 

12.8.2 Serious adverse events 

;Q~ths: there were no. deaths. 

Premature termination due to adverse events: there were no terminations due to adverse events. 

Serious adverse events: Two serious adverse events occurred in a single patient (erythema and a skin 
ulcer on the right foot, which had been in a cast prior to study enrollment); both were considered 
unrelated to the study medication. 

Medical Reviewer's comment: 

The reviewer agrees that the two SAEs are unlikely to be related to the study medication. 

12.8.3 Frequent adverse events 

All subjects reported at least one adverse event, with approximately equal frequency at each dose 
period (N=7 during dose period 1, N=7 during dose period 2, N=6 during dose period 3). The most 
frequent adverse events were UTI, followed by fever, back pain, headache, dysmenorrheal and 
pressure sore. Table 49 presents the adverse events occurring more than 2 subjects in the safety 

·population. The only adverse event considered by the investigator to be treatment related was one of 
the cases of constipation. 

Table 49 Adverse Events Reported by Two or More Patients in the Safety Population 

System Organ Class (MedORA) ' Preferred term (MedORA); Number(%) of patients 
Infections and infestations i Urinarv tract infection NOS 4 (36.4) 
General disorders and administration site 
conditions 

IPyrexia 2 (18.2) 

Musculoskeletal, connective tissue and bone 
disorders 

IBack pain 2 (18.2) 

Nervous system disorders I Headache NOS 2 f18.2) 
Reproductive system and breast disorders I Dysmenorrhea 2 (18.2) 
Skin & subcutaneous tissue disorders 1 Pressure sore 2 {18.2) 
Source: Table T42. 

Note: For patients reporting the same adverse event on more than one occasion, the event was only counted 

once. Percentage(%) is based on total number of patients in safety population. 

NOS= not othervvise specified. 


Source: Table 15, 5.3.4.2.3, p 71 

Anticholinergic adverse events were reported by 3 (33%) of the subjects, with constipation, 
abdominal pain and vomiting each occurring in one patient. There were no reports of dry mouth. 

12.8.4 Laboratory Values 

The serum chemistry, hematology, and urinalysis test results were reviewed. Shifts from baseline in 
laboratory parameters are displayed in Table 50. No clinically significant changes in the laboratory 
values were noted. The elevations in potassium and AL T were minor and occurred only during dose 
period 3. 
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Table 50 Shifts from Baseline in Laboratory Safety Variables 

Laboratory Variable WEEK 4 (DAY 28) WEEK 8 (DAY 56) 
WEEK 12 
(DAY 84) 

Up Down Missing Up Down ! Missing Up Down !Missing 

Alanine Aminotransferase (AL T/SGPT) 1 1 I ·I 
AspArtate Aminotransferase (AST/SGOT) 1 ·I 1 1 ·I 1 

Erythrocytes (Red Blood Cells, RBC) 1 1 2 21 1 

Hemoglobin, mass concentration 1 ·I 
Leukocytes (While Blood Cells, WBC) 3 ·I 
Potassium (K) ·I 1 

Source: Table T68, 5.3.4.2.3, p 231 

Medical Reviewer's comments: 

1) 	 Table 44 does not include values that were outside the normal range at baseline and 
continued in the same direction at dosing. 

2} 	 Two apparent errors were evident on review of the individual subjects' laboratory data. 
Subject 303 was reported to have an ALT value of 3 at week 8, reported as a low value. 
However, review of the subject's ALT trend (15 at baseline, 21 at week 4, 27 at week 12) 
suggests that this value was inaccurately recorded. Subject 311 is reported to have an 
ALT of 0.10 at week 4. This subject's preceding and succeeding values were 25 at 
baseline, 32 at week 8 and 27 at week 12, suggesting an error in recording. 

12.8.5 ECGs 

One subject had an ECG read as abnormal but not clinically significant at baseline, with sinus 
tachycardia. Another subject had baseline sinus tachycardia that was not judged to be abnormal or 
clinically significant. 

At the treatment visits, sinus bradycardia was seen in only one subject, at dose period 2, and sinus 
tachycardia was seen predominantly at dose period 3 (Table 51). 

Table 51 ECG Rhythms by Dose Period 

Baseline 
N=11 

Period 1, 
2 mg/day 

N=11 

Period 2, 
4 mg/day 

N=11 

Period 3. 
6 mg/day 

N=10 

Normal Sinus Rhythm 9 7 4 9 

Sinus Bradycardia 0 1 0 0 

Sinus Tachycardia 2 3 6 1 

Not reported 0 0 1 1 

Source: Table T59, 5.3.4.2.3, p 215 

Abnormal QT findings had been defined a priori as a QT interval exceeding 500 msec on any ECG or 
a change from baseline QT interval of greater than 60 msec. Mean and median uncorrected and 
corrected (Bazett) QT intervals showed no significant change over dose periods. With the Fridericia 
correction, QT interval in periods 2 and 3 decreased significantly from baseline (by 8-9 msec, 95% 
confidence limits did not include 0) (Table 52). 
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Table 52 Corrected and Uncorrected QT Intervals by Dose Period 

.. OT {msec) OTc Fndericia {msecj OTc Bazett tmsec) 

B;:zE"!ine Mean (SO) 351.5(~~ 385.5 (13.7) 404.3 !20.1) 

Medran (min-rnax) 346.8 (320.8 to 397.3) 382.8 (364.0 to 409.5) 412.0 (373.5 to 444.0) 

Not reported 0 0 0 

Penod 1: 2 mg'day Mean (SO) 

Median (min-max) 

340.7 (34.6) 

345.5 (265.5 to 401.8i 

378.1 (23.9) 

387.3 (339.8 to 409.3) 

399.0 1.25.2) 

405.5 (358.3 to 441.8 

Not reported 0 0 0 

Period 2: 4 mgiday Mean (SO) 336.5 (21.0) 377.2 !13.6) 399.8 !14.91 

Median (min-maxi 336.0 (310.7 to 367.5) 374.4 {359.8 to 403.4) 397.9 (376.8 to 422.4) 

Not reported 1 1 1 

Period 3: 6 mg'day Mean (SO) 

Medran (min-max) 

339.1 (19.1) 

340.0 (31 1.0 to 375.8) 

376.1 {12.9) 

373.1 {359.5 to 397 .3) 

396.6 (17.9) 

391.3 (372.3 to 425.0) 

Not repor1ed 1 1 1 

Change from Baseline to period 1 Mean (SD) -10.8 !27.6} -7.4 (18.11 -5.3 (20.2) 

Median (min-max) -13.0 (-55.3 to 34.0) -7.0 {-39.3 10 21.0) -3.5 (-31.3 to 29.8) 

H-L (95'" c.i.)" -10.6 (-33 9, 10.0) -7.2 (-21.3. 5.9) -5.8 (-20.1. 9.5) 

Not reported 0 0 0 

OT (msec) OTc Fridencia (msec) OTc Bazett (msec) 

Change from Baseline to period 2 

Change from Baseline to period 3 

Mean tSD) -12.1 (14.6) -8.6 (7.7) -6.6 (16.7) 

Medran (min-max) -13.3 (-32.3 to 7.3) -8.3 (-26.0 to 2.4) -1.4 (-42.3 to 13.1) 

H-L 195°-<. c.i.)" -1 1.9 (-24.4. 0.5) -8.0 (-15.0. -3.2) -4.4 (-20.9. 6.3) 

Not reponed 

Mean (SD) 

1 

-9.5 (19.6) 

1 

-9.6 (10.9) 

1 

-9.8 (15.0) 

Medran !min-max) -10.1 (-46.3 to 22.8r -9.4 (-34.3 to 9.0) -4.6 ( -31.3 to 13.0) 

H·L (95% c.i.)" 

Not reponed 

-8.5 (-23.4. 4.4) 

1 

-8.9 (-20.1. -1.4i 
. . 

1 

-9.8 (·22.8. 1.6) 
...•... 

1 

Source: Table T54a, 5.3.4.2.3, pp 204-205 

There was only one QT interval greater than 450 msec at baseline and dose period 2, and two in 
period I and period 3 and these were noted only with the Bazett correction. The two prolonged QTcB 
readings in period 3 occurred on two ECGs in the same subject; otherwise no prolonged QT intervals 
were recurrent. 
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QT prolongation greater than 30 msec beyond baseline was seen in 1.3 to 9.1% ofECGs, depending 
on the dose period and the correction used (Table 53). Changes greater than 30 msec in uncorrected 
QT occurred on three ECGs in a single subject at dose period I, and in a different subject in dose 
period 2. The greatest change was 42.3 msec, at dose period 1. Using QTcF, only one subject had 
an elevation>= 30 msec in two ECGs at dose period 3, with a maximum of 39.8 msec. The QTcB 
correction resulted in higher frequencies of change>= 30 msec, with four ECGs in three patients 
showing increases during dose period I, two subjects during dose period 2 and 2 ECGs in a single 
subject during dose period 3, with a maximum increase of 51 msec. 

Table 53 Change from Baseline QT Interval by Dose Period 

Period 1 
N=11 

Period 2" 
N=11 

Period 3 
N=10 

n % n 01 
/0 n % 

OT < 30 msec 41 93.2 77 98.7 40 100.0 

>= 30 to <60 msec 3 6.8 1 1.3 

QTcF < 30 msec · 44 100.0 78 100.0 38 95.0 

>= 30 to <60 msec 2 5.0 

OTcB < 30 msec 40 90.9 76 97.4 38 95.0 

>= 30 to <60 msec 4 9.1 2 2.6 2 5.0 

Note: Ns refer to ECGs, not to subjects. 

Source: T65, 5.3.4.2.3, p 227 

Medical Reviewer's comments: 

1) 	 The criteria for defining a QT interval or interval change as abnormal in this study 
(>500 msec, >60 msec) are commonly used as thresholds for discontinuation from a 
trial. The results are reported by the more stringent criteria of interval >= 450 msec 
and change >= 30 msec. This is appropriate as the upper limit of normal QT interval in 
children is reported to be 450 msec in males and 460 msec in females 3

• The single 
QTcB interval greater than 450 was 463 and occurred during dose period 3. 

2) 	 The highest proportion of QT interval change from baseline > 30 msec occurred with 
the Bazett correction, which is known to overcorrect at higher heart rates (i.e., as seen 
in children). 

3) 	 The effect of tolterodine on the QT interval is difficult to analyze without a placebo and 
positive control. 

12.8.6 Vital Signs 

Blood pressure, pulse, temperature and respiratory rate were obtained at each visit; however, neither 
composite nor individual data are reported. 

Medical Reviewer's comment: 


No data on vital signs evaluations are presented. 
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12.8.7 Gastrointestinal Function 

Gastrointestinal function was assessed at each visit by patient diary reports of number of bowel 
movements over three days along with assessment of their consistency. Parents were also asked to 
comment on the subject's bowel regimen and any changes noted over the four week treatment 
interval. Table 54 presents the mean number of daily bowel movements and mean consistency over 
each treatment period: There was minimal change in the number of stools per day at each dose level. 
Consistency also showed minimal change at each dose period and remained in the soft, formed stool 
range. 

Table 54 Gastrointestinal Function by Dose Period 

Mean number of Mean 
bowel movements consistency per 

per 24 hours bowel movement 
Baseline Mean (SO) 1.3(1.2) 2.2 (0.4) 

Median (min-maxl 1.0 !0.3 to 4.31 2.0 (2.0 to 3.0l 
Not reported 0 0 

Period 1: 2 mg/day Mean (SO) 1.6 (1.2) 2.2 (04) 
Median (min-max} 1.2 (0 0 to 4.3) 2.0 (1 6 to 3.0) 
Not reported 1 2 

Period 2: 4 mg/day Mean (SO\ 1.6 (1.3) 2.1(04) 
Median (min-max) 1.3(07to50l 2.0(1.6 to 3 O) 
Not reported 2 2 

Period 3 6 mg/day Mean (SO) 1.5 (1.3) 2.2 (0.4) 
Median (min-max} 1.0(03to47) 2 0{2.0 to 3 0) 
Not reported 2 2 

Change from baseline to period 1 Mean (SOl 0.2 (0 8) 0.0 (04) 
Median (min-max) 0.0{-1.0 to 1.7) 0.0 (-0.7 to 0.7) 
H-L (95% c.i.);. 0.2 (-0.5 0.7) 0 0 (-0 4. 0.3) 
No: reported 1 2 

Change from baseline to period 2 Mean (SO) 0.1 (0.7) -0.2 (04) 
Median (min-max) 0.0 (-1.0 to 1.3) 0.0 (-1.0 to 0.4) 
H-L (95% c i.)' 0.0 (-05 0.7) -0.1 (-0 5. 0.2) 
Not reported 2 2 

Change from baseline to period 3 Mean (SO) 0.1 (0.7) -0.0 (0.5) 
Median (min-max) 0.0 (-i .0 to 1.3) 0.0 (-1.0 to 1.0) 
H-L (95% c.i.)' 0.2 (-05 0.71 0.0 (-0.5. 0.5) 
Not reported 2 2 

Source: Table T50. 

'95% C.l.=95% non-parametric confidence interval for Hodges-Lehman estimate. 

Note: Consistency: 1=1iquid, 2=soft formed stool, 3=firm hard stool. "Not reported" includes missing visits 

and visits with no recordings of this variable. 

H-L=Hodges-Lehman estimate: Max=maximum; min=minimum: SO=standard deviation. 


Source: Table 18, 5.3.4.2.3, p 79 

12.9 Reviewer's assessment of efficacy and safety 

In Study 003, administration oftolterodine prolonged release capsules for 12 weeks for the treatment 
of detrusor hyperreflexia was demonstrated to be safe in II pediatric patients with neurogenic lower 
urinary tract dysfunction, aged II to I5 years of age. No new and unlabeled safety issues were 
identified. 

Determination of efficacy in this population is compromised by the methodological limitations of the 
study. First, the study is uncontrolled (i.e., there is no placebo group) and non-randomized. The 
sample size is small and there is a large amount of missing data, particularly on the urodynamic 
assessments, which makes interpretation difficult. Even accepting these limitations, the efficacy data 
do not provide clear evidence of a benefit to use of tolterodine. 
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Reviewing the urodynamic data, apparent dose-response trends are noted in one of 9 variables 
assessed- intravesical volume at 30 em H20. However, the increase over baseline is not statistically 
significant at any dose level. The only statistically significant finding is the increase in functional 
bladder capacity at dose levels I and 3 (although the increase at dose level 1 is greater than that at 
dose period 3). Looking at the individual urodynamic data for functional bladder capacity, which 
would perhaps be the _most easily interpretable parameter that would be expected to improve under 
treatment, 9 of 11 subjects showed improved values on treatment as compared to baseline (one had 
data only at dose level 1 ), but only 2 of I 0 demonstrated a dose-response relationship (and even they 
did not follow the dose-response trend at one dose period). 

Similarly, the patient diary data showed a statistically significant dose-related reduction at all dose 
levels only in the number of daily incontinence episodes, although the overall dose-response trend 
was not statistically significant. The mean number of daily catheterizations or micturitions was 
essentially unchanged. None of the measures showed a c1t!ar dose-response trend. Reviewing 
individual data, 9 of the I 1 patients had decreased number of incontinence episodes over baseline 
while on treatment. Only 4 of the 11 showed a dose-response trend, although two of them failed to 
follow the trend at the highest dose level. 

No clear relationship between drug exposure and urodynamic or patient diary results was identified. 
This apparent lack of an association between exposure and efficacy in pediatric patients with 
neurogenic lower urinary tract dysfunction for the treatment of detrusor hyperreflexia makes it 
difficult to determine an optimal dosing regimen. 
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Appendix B: TRIALS IN URINARY URGE INCONTINENCE 

13 CLINICAL TRIAL 583E-UR0-0084-020 

13.1 Summary 

Title: "Clinical Efficacy and Safety to Tolterodine Prolonged Release Capsules 2 mg qd. Compared to 
Placebo in Children with Symptoms of Urinary Urge Incontinence Suggestive of Detrusor Instability" 
dated January 16, 2002. 

Three amendments were made to Study 020. The first, dated May 31, 2000, included the following 
changes: 

• 	 Included hematology and clinical chemistry labs at Visits 2 and 4 

• 	 Added genotyping for metabolizer status at Visit 2 

• 	 Added ECGs on all subjects at Visit 2 and on all poor metabolizers and 10% of extensive 
metabolizers at Visit 4 

• 	 Added serum levels oftolterodine and DD01 at Visit 4 

• 	 Added post-treatment follow-up contact one week after completion of the study for subjects 
not continuing in the extension study 

Amendment #2, dated August 24, 2000, included the following changes: 

• 	 Added ECGs on all subjects at both Visits 2 and 4 

• 	 Lowered the age limit for inclusion from 6 years to 5 

• 	 Added a dipstick urinalysis to Visits 1, 2 and 4 

• Added ectopic ureteral insertion or continuous dribbling to the exclusion criteria 

Amendment #3, dated March 1, 200 I, included the following changes: 

• 	 Added the variable "dampness episodes" to the incontinence outcome variables 

• 	 Clarified the difference between variables "incontinence episodes" and "dampness episodes" 

• 	 Allowed subjects unable to swallow the capsule to open it and swallow the beads with food 

• 	 Changed the blood volume drawn for genotyping at Visit 2 

Medical Reviewer's comment: 

1) 	 The addition of a variable "dampness episodes" was not adopted in the UK. 
Therefore, subjects at these sites were coded as having an "incontinence episode" 
whether they were damp or fully incontinent. 

First patient entered: December 8, 2000 

Last patient completed: July 6, 2001 

13.2 Objectives 

The primary objective of this study was: 

• 	 to compare the clinical efficacy oftolterodine PR 2 mg daily with placebo in reducing the number 
of weekly incontinence episodes in children with symptoms of urinary urge incontinence 
suggestive of detrusor instability. 
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The secondary objectives were: 

• 	 to compare the clinical efficacy oftolterodine PR with placebo in reducing number of 
micturitions/day, and in increasing urinary volume/void, well-being as measured by a visual 
analog scale and parent-assessment of treatment benefit. 

• 	 to compare safetyoftolterodine PR with placebo, evaluating adverse events and study 
withdrawals, post~void residual urine volume (PVR), clinical laboratory and ECG findings and 
serum concentrations of tolterodine and its active metabolite. 

13.3 Overall Design 

This Phase 3, multinational, multicenter, randomized, double-blind, placebo-controlled 12-week 
treatment duration, study was designed to evaluate the clinical efficacy and safety of tolterodine PR 
daily in 342 pediatric subjects aged 5 to I 0 years, inclusive, with symptoms of urinary urge 
incontinence suggestive of detrusor instability. Subjects were randomized to tolterodine or placebo in 
a 2:1 ratio. Eligible subjects went through a one-week wash out from their current medication and a 
one-week run-in period. Efficacy data were collected based upon a micturition chart completed twice 
over a seven-day period. Upon completion of the study, subjects were eligible to enter a 12-month 
open label safety extension study, or were followed for I week post-treatment. 

The study was conducted at 44 sites in Europe and Asia (Austria, Belgium, Denmark, Germany, 
Hong Kong, Norway, Russia, Slovenia, Sweden, The Netherlands and the U.K.). The recruitment 
goal was 300 subjects, 200 to receive tolterodine, I 00 to receive placebo, with approximately equal 
numbers in the 5-7 and 8-I 0 year old groups. 

13.4 Study Procedures and Conduct 

13.4.1 Schedule of Study Assessments 

During the Wash-out/Run-in Visit (Visit I), informed consent and assent was obtained and the 
patient's eligibility for the study was determined according to the inclusion and exclusion criteria 
after performing a history, physical examination, vital signs, and urinalysis. A micturition diary was 
given to subjects and they were given two placebo capsules to assess their ability to swallow them. 
Subjects were randomized and study medication dispensed at Visit 2 after an ECG and labs and 
urinalysis were taken and baseline PVR and micturition chart was assessed. All patients returned to 
the clinic for study assessments according to the schedule presented in Table 55. 
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Table 55 Schedule of Study Assessments 

Part of ~turly Wash-nut I 
run-in 

lndu~ion Trto:~!mt'nt perivd Po~t-

tr~:.Jtm~nt 

\'isit 1 2 Tt'l~plwu~ 

ntntact 
3 4 Tdt'phun~ 

l·nntactf 
\'isit S • 

Time in stuch ldnn) -14and-7' 0 7-14 24- .•2 Xfl -SX +7 
\\'rillcn informed C<'Jh~lll X 
DcnJn;!Taplly unci 1 ilal ~if!n\ X 
TvkdJ<.::Jl hislory/ physi~o·al 
firhlin!!~ 

X 

llr,,loL'iL':ll hi~1<1rv X 
Concomitant m.:Jj,·atinn X X X X X X 
AdYCf\l' l'l Clll~ • X X X X 
Bh1od ~mple (.:iini.:al 
chcmi,try. h.:matol,1,gy. arKI 
CYP2Dr, !!.:ll•'"l'in!! ~~ 

X X 

BJP,ld 'ample lwltcrndinc und 
DD OJ metanolitcl 

X 

l1rinc dir,tick tc,t X X X 
MSU for culture and 
tlliCftl"'-'tlpl· 

X x, X 

PVR urine 1 oltunc X X X 
ECG X X 
Di'[x.'rbill;! ,,f 2 pla,,•no 
capqJI,•.; 

X 

Jn,·Ju,i<'ll 1.:\cJu,iPn cJitcJi:l X 
R:lnd•llllizalinn X 
Dru!! di,pcmin!! X X 
C•>mpli:ul<'L' Ill trcalnlcnl X X 
Drut! :1,.,-,,uJllahility X X 
Di.;;),'il'in~ ,,f miclllriti•lll chan X X 
C,,Jic'L·tiun llf llliL'Illrilitlll d1a11 X X 
\'ASC' X X 
B,·ndil ,,f trc:llnK'nt X 
''· 	 SuhJCL'h who ciJd nnt l'WliJIJUe mto lh.; Ppcn-land CXICIN0/1 -.tudy c5:~GE-lJR0-00~-I-021 J h:ld a fullnw-up 1'1\it 

nr tekph•Jnc contacl. 

·: 	 Subject' w!Jo did not re~o·cin~ any lr.::llment f,,r detru~or in,tability in th.: 7 day<. prior w Visit I could omit the> 7­
,by \\·:•sh-out period and dirc..:tly enter th~ 7-day run-in period. 

~: In aJditinn In AE r,•porting :rt the posl-lrcatment follow-up. drug-r,•l;rt,•J nr serious :ldh'r\C l'vcnt~ m:re J(JIJ,w;ed 
until they resoln·d nr were judg,•d wl:>e "stable'" or "chwni..:". 

*CYP2DCl ):!L'nntyping w:h perfomicd at Vi~il 2 only. 


'I Performed if the llline dip~tick tc~l was p<)-.itivc for kukocylcs :11 Visit 2. 


Source: Table 8-1, 5.3.5.1.1, p38 

13.5 Study Drug 

13.5.1 Dose Selection 

The drug studied was tolterodine prolonged release (PR) 2 mg capsules, taken once daily. This dose 
was chosen after comparison of the pharmacokinetics oftolterodine and DD 01 in children aged 5-10 
and adults showed that a daily total of 2 mg of tolterodine immediate release (IR) in children 
produced exposure equivalent to that seen in adults taking a daily total of 4 mg oftolterodine IR (both 
dosed BID). One-half of the adult dose of tolterodine PR was therefore used in this study. 
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The drug was to be taken daily in the morning and preferably swallowed whole with water. If a child 
was unable to swallow the capsule, it was allowed to be opened and the beads taken with food. 
Medical Reviewer's comment: 

There is no description in the study report of the number of children unable to swallow 
capsules who therefore took the drug or placebo in bead form. Study 004 showed that 
these two methods of ingestion may not produce bioequivalence, as measured by Cmax. 
There is also no analysis evaluating differences in outcome according to method of 
ingestion. 

13.5.2 Choice of Comparator 

The study was placebo-controlled. Placebo was delivered in a capsule identical to the study drug. 

13.5.3 Assignment to Study Drug 

Subjects were randomized to tolterodine or placebo in a 2: 1 ratio at Visit 2 by a random permuted 
block method with block size of 3. Study medication was prepackaged according to the 
randomization list and a multiple of the block size was delivered to each center. Double-blinding was 
maintained until closure of the database. 

13.6 Patient Population 

13.6.1 Inclusion and Exclusion Criteria 

Inclusion Criteria 

1. 	 Male or female, aged 5 to 10 years, inclusive, with symptoms of urinary urge incontinence 
suggestive of detrusor instability, defined by one or more episodes of incontinence or dampness 
daily during waking hours for at least 5 of 7 days, as confirmed by the run-in micturition chart 

2. 	 Body weight and height within the normal range (between 5-951
h percentile for weight and above 

5tt' percentile for height) according to national standardized growth curves of the participating 
countries 

3. 	 Participants/parents(s)/legal guardians(s) able to understand and cooperate with information given 
and who have provided written consent to participate in the study 

4. 	 Subjects who are able to swallow the capsules and able to complete the micturition chart 

Medical Reviewer's comment: 

The requirement that subjects be able to swallow the capsule was later amended, as 
noted above, to allow subjects to open the capsule and consume the beads. 

Exclusion Criteria 

1. 	 Any condition which, in the investigator's opinion, made the subject unsuitable for inclusion 

2. 	 Nocturnal enuresis or "giggle incontinence" or overactive bladder of neurogenic origin 

3. 	 Fewer than 2 micturitions/day during the run-in charting period 

4. 	 UTI at visit 1, a history of urinary retention, or PVR >= 20% of theoretical bladder capacity on at 
least 2 bladder scans at Visit 2 
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5. 	 Known significant anatomic abnormalities of the urinary tract, significant anatomic or functional 
bladder outlet obstruction, or history of surgery to the bladder neck or urethra 

6. 	 Severe constipation not responding to oral treatment 

7. 	 Post-menarchal females 

8. 	 Recent history of significant hepatic or renal disea~e, uninvestigated hematuria or diabetes 
insipidus 

9. 	 An indwelling catheter or practicing clean intermittent catheterization 

10. Participants taking any medications known to affect the lower urinary tract (except desmopressin 
for nocturnal enuresis) or anticholinergic drugs or on an unstable dose of any drug with 
anticholinergic side effects 

11. Treatment with any drug for detrusor instability 	or with electrostimulation therapy or bladder 
training within 14 days of randomization 

12. Any contraindications to or intolerance of anticholinergic therapy 

13. Participants who have taken an investigation drug within a period of two months prior to study 
entry or who have previously participated in this study 

14. 	Participants with known allergy or hypersensitivity to tolterodine or its excipients 

15. Participants who are currently taking antibiotics which interact with CYP3A4 metabolism such as 
antifungals or aminoglycosides 

13.6.2 Demographics and Baseline Disease Characteristics 

Forty-four European and Asian sites each enrolled 1 to 33 subjects. Belgium accounted for almost 
one-fourth of the subjects. As expected by the block randomization, subjects were distributed in a 2:1 
ratio between tolterodine and placebo within each country. Table 56 provides the breakdown by 
country for the 342 subjects in the Intention to Treat population (ITT). The Per Protocol population 
(PP) excludes the 23 and 17 subjects who withdrew from the tolterodine and placebo groups, 
respectively. 
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Table 56 Subject Enrollment by Country 

Country (no. uf centers) 	 Treatment Grnup 

Tulterndine PR 

Plnl·t>bo (n) 2 mg q.d. !n~ Tutnlm) 


Au\lria 141 	 7 

Denmark l 3! 

Germanyi3J 

Hnng Kong (I) 

.1\cthcrl:md-; 1.\l 

Norwa~ Hl 
Rw.,i:Jn Fc'dcr:Jlion (3) 

Sll•\·cnia 1 I) 

S\h'den(2J 

Llnilc'd Kinf!dnm (I Oi 

T,11al i44l 

9 

4 

5 

7 • 
U 

9 

4 

ll 

15 

107 

15 

55 

19 

10 

8 

I!! 

30 

25 

X 

II 

36 

:235 

22 

14 

13 

25 

43 

12 

17 

51 

.'42 

Source: Table 9-1, 5.3.5.1.1, p 53 

Baseline demographic and baseline characteristics for the ITT population are summarized in Table 57 
and Table 58. The trial enrolled a slight plurality of males. Over 90% were Caucasian, with almost 
all the remaining subjects being Asian/Pacific Islander. In the 5-7 year old group, there were 55 
placebo and 123 tolterodine-assigned subjects; in the 8-10 year old group, these numbers were 52 and 
112. Eighty-five or more percent were extensive metabolizers. Median treatment group weight was 
25.0 kg (range 15.9-44.0 kg), while median placebo group weight was 27.0 kg (range 15-62.6 kg). 
Almost half of each group had received previous medical treatment for urinary urge incontinence and 
less than halfof each bad experienced good efficacy of this treatment. Treatment and placebo 
subjects were similar on baseline number of weekly incontinence episodes, percent reporting gross 
incontinence, greater than 7 micturitions/24 hours and number of dry days/week. 

Medical Reviewer's comments: 

1) 	 The placebo group was heavier, with a higher BMI. 

2) 	 The tolterodine group had a higher proportion of those subjects who had experienced 
good efficacy on previous medication therapy for urinary urge incontinence. This 
could result in unequal assignment of likely responders to the treatment group rather 
than the placebo group. 
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Table 57 Demographic Characteristics of ITT Population 

Denwgraphir Characteristic Treatment Group 

Placebo Tulterndi11e PR 2 mg 
ln=lll71 (J.d. ln=235) 

Male 59 (55.1) 127 (54.01 

Female 10:\ 146.0) 

Mean(SDl 7.9 (1.6_1 7.9 ( 1.51 

.1\kdian (min-max) 7.9 14.6 t<' I 1.01 7.9 c.'i.O to 10.9) 

Subjects nnt reporting () 

A~e group ryears 1. 11 1'/i J 4 - 6 3-'1 (31.8) 72 c30.6J 

7-8 -H c3R.3l 99c-E.Il 

9-11 32 (29.91 64 <27.2) 

Race. 11 c':-; l White 100 (93.5) 21Ht92.8J 

A~i:u1 or Pacific lsl:lnJcr 7 r6.5l 13 <55) 

.l\1ixcd/.l\fultiracial () 4 ( 1.71 

Source: Table 9-5, 5.3:5.1.1, p60 
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Table 58 Baseline Characteristics of ITI Population 

Baseline Charaderistk Treatment Gruup 

Plurebu Tolterucline PR 2 mg 
(n=I117i 'J-11. ln=235) 

l\lc~n1.SD1 26.1 (0.21 ~~.0 17.41 

ML•dian <min-max) 25.0 (l:i.9toM.OJ 27.0 1.15.0 tn 6~.6J 

Subjr.'cts nnt repurting 0 0 

<20 kg. n tC'i J IS I 16.8) 2XIIl.9J 

~20 k~ :md dO kg b2157.9J 129 t54.lJJ 

~30 kg. n t'l: l 27 1~5.~) ?l-:133.2) 

H.:igllt \COl) Mean !SDJ 1~6.6 ( 11.6) 12X.:i ( 10.3) 

Median lmin-maxJ 126.~ ( 102.5 to 152.4! 12S.n ( 102.5tP 157.0! 

Suhj.:L·ts not r.:pnrting 0 0 

B:\11 <k~Jnt ,·akulated) Mean 1SDJ 16.1 tl.7) 16.7 ( 2.4) 

M.:dian onin-m:~x i 15.7 (I 3.0 I!' 21.5) 16.4 I. 10.6 ltl 27.}1 

SuhjL'el~ nor rL'pnl1ing 0 0 

Extcn~i,·e. n 1 <;;) 9 I tX5.0) 20X IXX.5J 

Pll<lr. ll ('/i) 7 16.5) 11<-Ul 

Subjech n•)l reporting. n ('/i) lJi8.4) If> (n.X) 

55 (51.4) 1211 (53.61 

trcarmcnt for OAB? Yes. n (I} l 51 (47.7) 1ns 14n.OJ 

Subjects Jl•)t rcp<>ning. n ('/(.) I 10.9) I i0.4J 
~~--~--~------Efficacy nf prL'\'iOU'- p,,0 r. ·n 1'ii) 35 !Mi.fl) ()() t55.6l 

0.-\B treatment • Gnod. n (<";<) 15 I~Y.4l 47 <43.51 

Subjects nnt reporting. n r':-;) I 12.01 I 10.91 

BJ-..11 = hoJy m:~~~ inLIL'X: ITT= intL'nt ll' treat: min= minimum: max= m:~ximum: OAB = !WC"r:~ctivc bladder: PR = 
prolonged rclea;;e: q.d. =once daily: SD = ~tandard d.::viation. 

Source: Table 9-6, 5.3.5.1.1, pp 60-61 

13.6.3 Withdrawals, compliance, and protocol violations 

Twenty-three tolterodine and I7 placebo subjects discontinued the trial early (Table 59). The 
difference i..TJ withdrawal rate was not significant between the two groups (p=O.I 0). Five and II 
subjects, respectively, in the placebo and tolterodine groups withdrew due to adverse events (see 
Section 13.8.3). The primary reason for withdrawal in the placebo group was consent withdrawal 
(47%); in the tolterodine group, it was adverse events (48%). 
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Table 59 Reasons for Withdrawal by Group 

Trt·ntment Group 
Rt.>a~on for Withdrawal Plal·eho Tnltt'rodint' PR 

(n =107) 2 mg (J.d. 
(II= 2.l5) 

11 0 

" 11 
('",, 

AdYerse e\'ent 5 4.7 11 4.7 
Prntoc0l \'inl~1tion I 0.9 4 1.7 
Con-.ent withdra\\'n 8 7.5 5 2.1 
Lost tn follnw-up 3 2.!i 3 1.3 

Tntal 17 15.9 2~ 9.8 

source: Table s:2. 5.3.5.1. t,' p56 

Compliance was assessed by comparison of expected number ofcapsules taken to amount of unused 
study medication returned at Visits 3 and 4. Compliance was defined as actual use >=75% of 
expected use. Two placebo subjects and six tolterodine subjects were determined to be <75% 
compliant, giving compliance rates of 85% in the placebo group and 90% in the treatment group. 

Medical Reviewer's comments: 

1) 	 It is later stated (p 65 of the study report, 5.3.5.1.1) that compliance "is based on the 
drug accountability data and time in study." It is unclear how time in study affected 
compliance determination. 

2) 	 Drug dispensing occurred at Visit 2 and Visit 4 (24-32 days into the study). It appears 
that 40 capsules were dispensed at Visit 2 and 120 at Visit 4. The compliance rates in 
those subjects who did not complete the study are affected by the time of withdrawal. 
For example, compliance rates as high as 234-387% are attributed to subjects who 
withdrew shortly after visit 4 and likely failed to return any capsules. It is highly 
unlikely that their actual compliance approached these levels. 

3) 	 In reviewing the individual compliance data, only 5 subjects in the tolterodine group 
are identifiable by a compliance rate <75%. 

Protocol violation criteria were defined a priori and subjects categorized as violators prior to 
unblinding. Major protocol violations occurred in 29 placebo subjects (27%) and in 60 treatment 
subjects (26%). Specific violations are noted in Table 60. The vast majority concern unusable 
micturition chart data. 
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Table 60 Major Protocol Violations by Group 

Pruturol Yinlatiun-­ Treatm~nt Grnnp 
Placebo Tolterodine PR 

(11 = 107) 2 mg q.d. 
fn = 23='! 

ll n 1;.( 

Subject dncs BPI haVe' at least I 
in,·ontin.:ncc c•pi-.:ldc for at ka;.t 5 
or 7 day~ during run-in·: 
Suhjc·,.·t ha'.::;: 2 micturitions/day 
dtnin:,! ntn-in ~-

E\l'ln,inn criteria II and 17 
t-jj,,in;. in.:umpktc. or inYalid 
miduriti<>n ch:trl 
On tr.:atm.:nt <70 or> 120 dayst 
Cnmpliancc < 7Yk 
Lt,e orpr•.lhit>ited .:oncomitant 

medication 
Total nn. ( <;() nf subjects with 

mujnr Yinlatiunfsl 

6 5.6 7 3.0 

() 2 0.9 
0 I 0.4 

25 47 20.0 

0 () 2 0.9 
1.9 6 2.6 

0 5 2.1 
29 27.1 60 25.5 

•:• Sut~i<Xh m:ty ha\·c Jllllf<' than onc major vinl:Hion. 

i-F<lr rw<~ snhj.:.::ts D•llh b:hclitK' and end ,,f trcatnwnt micruritinn chan;. w.:r.: judged invalid. and fnr one snhjccr th.: 
1->a,cJitK mi,·turition d1an \\"as inYalid. the'c thrt''-' suhjcl"h ar.: 111>! in,·Jud..:d 

:::\\'ithdraw:J], nnt irK·Iud.:d 

Source: Table 9-3, 5.3.5.1.1, p 57 

Medical reviewer comments: 

The absence or unreliability of 20% of the data used for several of the major efficacy 
endpoints is a significant review issue. If micturition chart data were missing, the last 
observation carried forward (LOCF) technique was used to impute missing values. In this 
case, since the "last observation" occurred at baseline, the LOCF technique would tend to 
minimize treatment differences if applied to a significant proportion of the data. 

13.7 Efficacy 

13.7.1 Key Efficacy Assessments 

The clinical efficacy variables were based on the micturition charts, and on the Visual Analog Scale 
for Children for subjects 9 years or older. The V ASC is reported to be a validated questionnaire with 
six subscales used to measure the subject's well-being (alertness, self-esteem, mood, inhibition, 
stability and litheness). This scale was administered only to those subjects aged 9 and greater. 

Parental assessment as to the benefit from treatment was also assessed, rated as "no," "little" or 
"much" improvement. The micturition charts were completed for 7 days at run-in, and over the final 
7 days preceding Visit 4. Variables from the charts were: 

• 	 Number of "gross" incontinence episodes during waking hours 
• 	 Number of "dampness episodes" during waking hours (this variable was not used for U.K. 

subjects) 
• 	 Number of micturitions 
• 	 Urinary volume voided (using a measuring vessel provided to the subject) 
• Whether the prior night was "wet" or "dry" 

Data obtained during a period when the investigator suspected a UTI were excluded if the UTI were 
confinned by culture or if no culture were available. 
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Additional, exploratory, analyses pre-specified in the protocol included subgroup analysis for age and 
gender, and exploration of possible relationships between BMI and efficacy/safety variables and 
between baseline urinary frequency and age, sex and micturition chart variables. 

Medical reviewer comments: 

1) 	 Although generally the micturition chart data were collected over 7 days, the 
volume/void was measured on only 2 of the 7 diary days. It is not specified which two 
days were chosen, whether they were cons~cutive and whether the choice of days was 
made by the subjecUparent, by the investigator, or pre-specified in the protocol. 

2) 	 Data collected during a culture positive UTI occurring when the investigator had not 
suspected a UTI were included. This introduces a possible bias, as variables in the 
micturition chart may influence the investigator's suspicion of UTI. 

3) 	 Review of the literature cited in support of the VASC, it appears that the psychometric 
properties of this instrument were assessed using a population of children with short 
stature, not incontinence. 

13.7.2 Pharmacokinetic Assessments 

Serum samples for pharmacokinetics were to be obtained at Visit 4 (or at withdrawal), within 3-9 
hours following the last dose of study medication. PK data from Study 020 was not analyzed 
separately, but was pooled with data from Study 008; the pooled analysis is discussed in Section 
5.1.2.4. 

13.7.3 Primary Efficacy Endpoint Analysis 

The primary efficacy endpoint was change from baseline to week 12 in number ofw~ekly 
incor,tinence episodes during waking hours (both "gross" and "dampness" episodes). The analysis 
was conducted on the ITT population, with exclusion of two patients' (one who received placebo and 
one \vho received tolterodine) micturition diary data, which were found to be "invalid" at baseline 
and end of treatment. 

Data on reduction in the number of weekly incontinence episodes are shown in Table 61. A 
significant decrease in episodes occurred in both groups, and the difference in the treatment group 
was not statistically significantly greater than that in the placebo group (p=0.07). The analysis was 
repeated excluding the 53 subjects in the UK sites, for whom the amendment describing "dampness 
episodes'' did not apply. The placebo results were unchanged, there was a slightly larger decrease in 
all incontinence episodes in the treatment group, and the difference between groups approached 
significance (p=O. 052). Per protocol analyses were also performed, both with and without the UK 
data, and significance was not reached in either. 
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Medical Reviewer's comments: 

1) 	 The nature of the "invalid" micturition chart data for two subjects, who were excluded 
from analysis of efficacy variables based on the chart, is not described, nor are the 
subjects identifiable in the report. 

2) 	 The validity of excluding data from the UK is questionable. The study report notes that 
the "dampne·ss" variable was added after review of baseline diaries suggested that 
some subjects were classifying gross incontinence episodes as "dampness." The 
change was not made in the UK due to Ethics Board considerations. However, on p 39 
of the study report, 5.3.5.1.1, it is specified that "In the UK, all episodes of wetting were 
to be recorded as incontinence." It would therefore seem that the UK data for 
incontinence episodes would be comparable to the data from the other sites for "gross 
+ dampness" episodes (and in fact, this is acknowledged on p 72 of the study report), 
and thus, there would be no rationale for excluding UK data . 

• 
Table 61 Change in Weekly Incontinence Episodes 

J\'umber of Incontinence Epi!.odes/Week Treatment Gruup 
Plan·bo Tolterurline PR 
(n = 1117) 2 mg q.d. 

(n = 2."~5) 
1\li-.... ing 
Baseline 

l\1can 1SDJ IH!fLO) 14.2 (93! 
Jv1edian 1min- maxi 12.0 IIA 1 

\\".:-.:-!; 12 
1\km ISDI 10.0 IX.7l ll.9 19.1) 
Mc'<lian tmin- maxJ l\.0 I 7.0 ' 

Clwnge from ba!.eline to Week 12 
1\kan (50) -~.X (6.1 J -5.~ (7.6) 
1\h-Jian I min- max) -3.0 I -4.7 I 

r-valtlC' <0.!100 I <0.000 I 
Trentml'nt difTerenn• 

E~timated difference in me:m change 
1SEM 1 -1.54 lfU\4 J 

95•;; cnnfillencc interval -3.19.0.12 
r-v:tlul' O.Onl\9 

ITT= illtC'Ill tutr.:-:11: LOCF = ]:l<.;t <lh~crYatit•n carric'd hln\·ard: max= maximum: min= minimum: 

PR = rr<llnng.:-d r.:-kasc·: q.d. =<llll"C' dai Jy: SD =...t:mdanl J.:o\·ial i<m: SEI\1 =st:mdarJ error of the mc:m. 


Source: Table 9-13, 5.3.5.1.1, p 68 

Exploratory analysis evaluating the effect of baseline urinary frequency was also undertaken. 
Subjects were divided by baseline frequency of seven or fewer micturitions/24 hours, or greater than 
7 episodes/24 hours. The "normal frequency" subgroup comprised 229 subjects (75 placebo, 154 
tolterodine), or about 67% of the total population. These subjects showed no benefit from tolterodine 
treatment as compared to placebo. The "pathological frequency" group, which included a slightly 
smaller proportion of placebo subjects (30% of placebo group fell into this category vs. 34% of the 
tolterodine group), did show a significant difference between tolterodine and placebo in the reduction 
in number of incontinence episodes at week 12. The tolterodine subjects averaged 6.7 fewer 
incontinence episodes weekly as compared to baseline frequency; while the placebo subjects 
averaged only a 2.5 weekly episode reduction (p=0.04). 

Multiple regression models were also generated to evaluate predictors of change from baseline in 
frequency of weekly incontinence episodes. Including independent variables for treatment group, 
baseline number of incontinence episodes, baseline mean number of micturitions in 24 hours, baseline 
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mean volume/void, sex, age, weight and BMI, the model found that only the baseline weekly 
frequency of incontinence was a significant predictor of outcome; treatme.nt group had a p value of 
0.09. Additional subgroup analyses suggested a benefit to tolterodine treatment in a subgroup of 
subjects defined by having I 0 or more weekly incontinence episodes at baseline and at least 6 
micturitions/day. 

Finally, subgroup analyses were also performed to look at the effect of age, sex and body weight on 
number of weekly incontinence episodes. There were significant differences favoring efficacy of 
tolterodine in children aged 4-6 years and in males, although in both groups, the change from baseline 
in the placebo group was smaller than that seen in older children and in males, respectively. Sub­
analysis by body weight did not reveal any effect of body weight as categorized as <20 kg, 20 to 30 
kg and >30 kg. Table 62 presents the results ofiTT and subgroup analyses on the primary and 
secondary efficacy assessments. · 

Table 62 Change from Baseline and Significance in Efficacy Endpoints by Treatment Group 

Endpoint Population Change in Tolterodine Group Change in Placebo Group p Value 
#Weekly 
Incontinence 
Episodes ITI -5.3 -3.8 0.07 

>7 mict/d -6.7 -2.5 0.04 
<=7 mictfd -4.7 -4.3 0.65 
4-6 y/o -5.5 -2.3 0.03 
7-8y/o -5.2 -4.7 0.74 
9-11 y/o -5.3 -4.3 0.40 
Males -5.1 -2.9 0.02 
Females -5.5 -5.0 0.69 

#Micturitions 
per 24 Hours >7 mict/d -1.8 -1.5 0.63 

<=7 mict/d -0.2 0 0.45 
Urine volume 
Per Void >7 mict/d 19.0 1.4 0.02 

<=7 mict/d 11.0 7.6 0.47 
#Gross Wkly 
Incontinence 
Episodes ITI -3.6 -2.7 0.33 
#Dry Nights ITI 0.4 0.5 0.77 
#Dry Days ITT 1.9 1.6 0.16 
Any Treatment 
Benefit ITI 61.8% 46.5% 0.01 

Bold = significant result 
Source: Tables 9-13 to 9-19, 13-17 , 5.3.5.1.1, pp 68-78, 120 

13.7.4 Secondary Efficacy Endpoint Analysis 

Secondary endpoints were mean change from baseline to week 12 in number of"gross" incontinence 
episodes, number of micturitions/24 hours, urinary volume/void, well-being as assessed by the V ASC 
and parental assessment of treatment benefit (none, little, much). Results on the secondary endpoints 
generally did not demonstrate an efficacy advantage in the treatment group. Number of micturitions 
per 24 hours was not reported for the entire ITT group; rather, a subgroup analysis based on urinary 
frequency at baseline (7 or fewer micturitions/24 hours vs. greater than 7/24 hours) was conducted. 
Results were not significant in either sub-group; there was essentially no change in the "normal 
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frequency" group and decreases of similar magnitude occurred in both the treatment and placebo 
groups among the "pathological frequency" subgroup. 

Similarly, only subgroup analyses are presented for the variable urinary volume/void. Increases were 
seen for both placebo and treatment groups in the "normal frequency" subgroup, and the difference 
between the two was not significant. In the "pathological frequency" subgroup, volume was 
significantly increased only for the treatment group, and a p value of 0.01 was achieved for the 
treatment difference. This significant difference was maintained even after controlling for higher 
baseline volume in the tolterodine "pathological frequency" subgroup. 

Data on the number of weekly "gross incontinence" episodes are presented for the overall ITT 
population. The frequency of this outcome decreased significantly in both the placebo and tolterodine 
groups, and was not significantly different bem•een groups (p=0.33). This analysis did exclude 
subjects who reported no episodes of "gross" incontinence at baseline. Results were similarly non­
significant when analyzed excluding the UK data or when looking at the UK data alone. 

Additional endpoints evaluated and found not to differ significantly bem'een treatment groups 
included: number of dry nights, number of dry days/week, and proportion of subjects who achieved 
full continence at week 12. 

The VASC scale was administered only to subjects aged nine or older, or approximately one-third of 
the ITT population. Significant differences were not found between treatment and placebo on any of 
the six subscales. 

Parental perception of treatment benefit is presented in Table 63. The percent of parents who 
reported some benefit (i.e., little or much) from treatment was statistically greater in the tolterodine 
group than the placebo group (p<0.01). 

Table 63 Parent-Perceived Treatment Benefit by Group 

Perreption of Treatment llenefit Trentment Group 
Placebo Tolterudine PR 

(D = 107) 2 mg q.d. 
(II= 2.~5) 

N q N t;( 

Nnne 53 4lJ.5;' 53.5 l\7 37JF 3K.2 

Any Benefit 46 43.W' 46.5 141 60.W' 61.8 
Little 26 2-l ...F 26.3 79 33N' 34.6 
Jvtud1 20 18.7" 20.2 62 26.4''­ '27.'2 

J\1j,~iug l) 7.Y' 7 3JF 

Treatment difference 
E~timat.:-d differen.:-e in per.:-entage with 

any bendit. mi>,ing excluded l'k) 
95',~< nmfid.:-n..:e int.:-rval 
p-\·aJne. mi;;.;,ing excluded (chi-<.qnare 
te... tl 
p-Y:IIne. mis-.ings included (chi-<.quare 
te<.!) 
p-Ya]Ul' fV.'ikox,)n rank sum test. on all 
l·:llel!<llies) 

-:•Mi~~ing' inl'luded 
Source: T 9-19. 5.3.5.1.1, p. 78 

15.4 
3.7. 27.1 

O.l)()9g 

O.l)()M 
0.0170 
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Medical Reviewer's comments: 

1) 	 Data on change in number of micturitions/24 hours and volume/void should be 
presented for the entire ITI population. Sub-group analyses are exploratory and 
should not be the only analyses reported. 

2) 	 It appears that 11 placebo and 25 tolterodine subjects were excluded from analysis of 
frequency of "gross" incontinence episodes because they failed to report any such 
episodes at baseline. 

3) 	 The clinical significance of "little" benefit reported by parents is uncertain. The only 
statistical test provided is for the contrast of No benefit to Any benefit; the significance 
of "Much" benefit vs. "None or little" benefit is not evaluated. In fact, among those 
who experienced any benefit, the proportion of those who experienced "much" benefit 
(as opposed to "little" benefit) is almost the same in each group: 20 of 46 or 43% in the 
placebo group and 62 of 141 or 44% in the trel!l(ment group. 

13.7.5 Pharmacokinetic Data Summary 

A pooled PK analysis was conducted for Studies 020 and 008 and is reviewed in Section 5.2 

· 13.8 Safety 

13.8.1 Safety Measurements 

All participants who received at least one dose of study medication were to be included in the 
summaries and listings of safety data (N=342). Adverse events were coded according to the Medical 
Dictionary for Regulatory Action (MedDRA) and were summarized by organ system and preferred 
term. 

The following safety measurements were evaluated: 

• 	 Reports of adverse events (by participant, parent, or guardian) 
• 	 Laboratory assessment (hematology, serum chemistries, and CYP2D6 genotyping): at Visits 2 


and 4 (genotyping only at visit 2) 

• 	 Urinalysis, with microscopy and culture if dipstick positive, done at Visits I, 2 and 4 
• 	 Post void residual urine volume (PVR), measured by bladder ultrasonography at visits 2, 3 and 4. 

A positive scan was defined as >=20% of the theoretical bladder capacity, computed by [30 + 
(30*age)). 

• 	 12-lead ECG at Visits 2 and 4 (or at withdrawal), with the final ECG taken 3-9 hours after the last 
dose of study medication 

Medical Reviewer's comment: 

A different formula to calculate theoretical bladder capacity was used in Studies 001­
003. No references are cited for either formula. 

13.8.2 Extent of exposure 

Time in study for the two groups is displayed in Table 64. At each time-point, a slightly greater 

percentage of the treatment group remained in the study. There was a significant decrease in sample 

size in the last two weeks of the study in both groups. 
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Table 64 Treatment Duration by Group 

Duration ofTreatmrmt (day~l Tr~atm~nt Grnup 
Placebn Tolterodine PR 
(n=I07) 2 mg q.d. 

(11 =2J5) 
n 106 23-l­
1\k:m !SDI 77.4 (22.81 81.9(17.0) 
J\kdian g~ 8~ 

25th- 75'h perccntiks 82- g)'; 82-89 

;:::: 14. n t'lr) 102 (95'k.l 2~2 (99'k.) 

;:::: 2~. n <';; 1 9~ <92'k) 226 i%f.i;) 

;::: -1-2. n (\fl 92 r86'k) 220 r9-l-'k) 
;::: 56. n ('k 1 91 (85'k) 217 (92'kl 

;::: 70. n ( 'k 1 91 (8)Ck) 215<92'til 
;::: S-l. n ( t;f 1 65 (6] 1}) 1-n r63'k-J 

Cc>uld not hl' calculated I (0.9':i) I ( OA0; 1 

Source: Table 9-11, 5.3.5.1.1, p 65 

Medical Reviewer's comment: 

Table 59 shows 17 placebo and 23 tolterodine subjects as having withdrawn early from the 
study. Since the study ran for 12 weeks (84 days), one would expect 90 placebo and 212 
tolterodine subjects to remain in the study at >=84 days. The discrepancy of 90 subjects 
(25 placebo and 65 tolterodine) is not explained. The study visits could occur within+/­
four days of the expected visit date (p 33 of study report 5.3.5.1.1) and Visit 4 was 
scheduled on the day the last dose of study medication was taken; it is possible that the 
discrepancy in the number of subjects expected to remain in the study at 84 days is due to 
subjects who had their Study 4 visit on days 80-83. There do not appear to be individual 
listings defining the exact time at which study participation ended for subjects who were 
not withdrawn prematurely. 

13.8.3 Serious adverse events 

Deaths: there were no deaths. 

Premature termination due to safety reasons: Five placebo and II tolterodine subjects terminated 
prematurely from the study because of adverse events. They are listed in Table 65. The five subjects 
in the placebo group suffered six adverse events, one moderate and five severe, three of which were 
judged to be treatment-related (2 manifestations of ocular effects in one subject and pyelonephritis). 
Fourteen adverse effects occurred in the eleven treatment subjects, five mild, five moderate and four 
severe. All but one mild event (weight gain) were judged to be treatment related. The most common 
adverse events leading to withdrawal were difficulty in micturition (3), urinary tract infections (2), 
aggressive behavior (2) and headache (2). The adverse events occurred throughout the study period, 
although more occurred earlier in the treatment course (five in the first month). 
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Table 65 Withdrawals due to Adverse Events 

Sub.Nu. Adn-ne Ennt On~et Jntensit~· Rt'lated tu Outcumt' ' 
Age/Sex! !Preferred Term) Da~·l Treatment? 
Race'; Duration 
\Yt(kg) (d:J\"S) 

Plarebu 
175 Euigut· 19/38 St'\ ere No Renwereu 
1)/l\1/W/23 

32~ Phol1>phnhia 5/25 Severe Yes Rl•t·owrcd 
WF/WI:!ol Eye irritation 10/20 Moderate )'es Recovered 

379 Femur fracture NOS ., 44/99 Severe No Ret'nvered 
811\11\\'/21) 

494 Urinary incontinence II Link Sc\·ere No Not n.·..:nvered 
I0/F/\\'/.J.-1 a!!!:.'ravatcd

" . 
654 Pycl<mephritis NOS ' ~4/10 Severe Yes Rt·con•red 

6/F/\\'121 

Tnlterudint' PR 2 mg q.d. 
:?X5 Urinary tmct infect inn 33/ 10 Mild 'l'e~ Recovered 

(l/}.1/\\'/14 NOS 
21}6 llrinary lrJet inre.:tion II) I 7 Mod.:rate Yes Rt•covert•d 

10/F/\\'124 NOS 
310 McHx! :tl!cration NOS 6/Unk Severe Yes Nut recovered 
11/FIW/39 A. '"rression• ;:-.c­ . 13/39 Severe Yes Ret'<Wered 

316 Abnormal heh:n·ior Unk/llnk Severe Ye~ Recovered 
10/MN\/2!': NOS 

.A.g~rc~""ion -II I 7 Severe Yes Rt'CO\'t'red 
3~1 Hcadaeh.: NOS 31173 l\·1nJeratc Yes Rcc·overcd 
I0/1\1/\\' /39 

3Xh Wei~hl inerea!>Cd UnJ../ Unk Mild No Renwered 
7/1\1!\\'/25 

)92 Diffit'ully in micturition 77 I Unk Mild Ye... Unknown 
X/F/\\"123 

-IX? Difliculty in mit·turition 26 I Unk l\1otkr:.st.: )".:s Not rcct>vercd 
1:1/F/\\'/38 

50-I Hc:hlaellc NOS 10 I 5 Mild Yes Remvercll 
9/F/\\'/30 Ahch1minal pain NOS 13/ ~ Mild Yl'S Ret'overcd 

515 Diflicully in micturiti<111 28 I Llnk Mndcrate Yt·~ N..11 re.:ovcrcd 
711\1!\\'12X 

611) Blislcr 6J I s Moderate Ye~ Rcl·ovcn:d 
'f-1./F/\VI.D 

... Ra.:c abhrc·\·iation-. incluJc: \\-'=while. 


AI fnllnw-up alkr end of study treatment. 


Scri<>lls ;~dn•rsc event. 


Source: Table 9-30, 5.3.5.1. 1, p 95 

Serious adverse events: There were four tolterodine and two placebo group subjects who experienced 
serious adverse events. They are listed in Table 66. None of the SAEs occuning in the tolterodine 
group resulted in withdrawal, and none were considered treatment related. SAEs occurred in four 
females, 2 males and tended to occur in younger and smaller children (ages 6-8, weights 19-29 kg). 

Details ofthe individual cases are: 

• #379 - broken femur resulting from a ski accident 

• #654 - hospitalized with fever and abdominal pain, diagnosed with pyelonephritis 
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• 	 #I 05 - decreased visual acuity in left eye diagnosed on first routine visual screening exam 
(seven days after starting treatment) 

• 	 #112- hospitalized for evaluation after hit in head with stone; head CT normal 

• 	 #334- hospitalized for fever and back pain, which resolved with IV antibiotics. Subject had 
past history o~ recurrent UTI, urine culture apparently not done 

• 	 #583 -hospitalized with fever, ·fatigue, stomachache, diagnosed as pyelonephritis 

Table 66 Serious Adverse Events by Treatment Group 

S~tb. No. 
Age/Sex/ Adverse £,·ent Withdrawn Due Related tu 
Race 'l <Preferred Term) toAE? • Outcome Treatment? 

. \Yt (kg) 

Plarebo 
379 Femur Ji"acwre NOS :; Yes Rceo\'cred No 

!l/l\1/\\' /29 
65.+ Pyelonephriti~ NOS ; Yes Recovered 
6/F/\\'/21 

Tullermline PR 2 mg q.d. 
I 05 Vi<>ll:ll acuity reduced' No Not rel·overed No 
7/Ff\\'C.5 

112 Head injury i No§ Rcco\·cre.d No 
'i./t>.'L'\\'127 

33-f Pyrexia No Rcco\·cred No 
7/F/W/IY 

5:-i3 Pyelnnt>phriti~ NOS ' No~ Rcn1\'ercd Nn 
X/F/W/23 

·· R:tcc ahhrc\'i:tt ions includc: \\' = white. 

·,- At fl>]hm·-up ;tflcr end of Mudy trc;ttmcnl. 

~ Swdy drug: W:J~ tempt,rarily withdrawn. 

Source: Table 9-29, 5.3.5.1.1, p 93 

Medical Reviewer's Comment: 

Subject 334 is listed as an SAE for pyrexia; however, the investigator's term is "Fever 
backpain + hospitalization APN suspect"- presumably referring to acute 
pyelonephritis 

13.8.4 Frequent adverse events 

At least one adverse event was reported by 54 and 57% of the tolterodine and placebo groups, 
respectively. The most frequent adverse events in the treatment group were headache, abdominal 
pain, nasopharyngitis, UTI, fever, diarrhea and vomiting. The most frequent events in the placebo 
group were headache, nasopharyngitis, cough and fatigue. Events occurring in the tolterodine group 
at twice the placebo rate were: 

• 	 Abdominal pain NOS (6.8 vs. 2.8%) 

• 	 UTI (4.3 vs. 1.9%) 
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• 	 Abdominal pain, upper (3.8 vs. 1.9%) 

• 	 Fever (3.8 vs. 1.9%) 

• 	 Diarrhea (3.4 vs. 0.9%) 

• 	 Abnormal behavior (1.7 vs. 0%) 

Regarding anticholinergic side effects, dry mouth/throat was reported in I. 7% of the treatment group, 
compared to 2.8% of the placebo group. Dry eyes were reported in 0.9% oftolterodine subjects and 
no placebo subjects. Constipation occurred in 1.7 vs. 0.9% of treatment and control subjects, 
respectively. There were no reported cases of frank urinary retention, but urinary difficulty occurred 
in 1.7% of subjects on tolterodine and 0.9% of placebo subjects. Thus, overall, the rate of common 
anticholinergic side effects was 6% in the tolterodine group and 4.6% in the placebo group. 

Table 67 presents the adverse events occurring in ;:::1% of subjects. Table 68 displays the incidence 
of adverse events by MedDRA System Organ Class. Broken down by age, the overall prevalence of 
adverse events was similar between placebo and treatment groups at the two younger age groups (4-6 
year olds6

: 55.9% in placebo, 55.6% in tolterodine; 7-8 year olds: 61.0% in placebo, 61.6% in 
tolterodine), and lower in the treatment group in the 9-11 year old groups (40.6% vs. 53.1% in 
placebo). The same pattern was seen when subdivided by weight: similar rates in the two smaller 
groups (61.1% in placebo vs. 64.3% for tolterodine in subjects under 20 kg; 54.8% for placebo vs. 
58.9% for tolterodine in subjects weighing >=20 kg to 30 kg), and lower rates in the tolterodine group 
in the larger size groups (42.3% vs. 59.3% in the placebo group). 

Medical Reviewer's comments: 

1) 	 As this trial did not use weight-based dosing, the decreased incidence of 
adverse events in the tolterodine group with increasing body weight may 
indicate that adverse events are associated with drug exposure. 

2) 	 Some event counts in Table 67, which is from the study report, do not concur 
with those obtained by the reviewer after evaluating line listings for adverse 
events. For example, "cystitis" was coded separately from UTI, and the 3 
tolterodine-treated and 1 placebo-subjects who experienced cystitis are not 
included in Table 67. Similarly, "aggressive behavior" was coded separately 
from "abnormal behavior," and is not listed in Table 67. 
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Table 67 Adverse Events Reported by ~1% of Subjects, by Treatment Group 

System Organ Class AdYerse Ewnt Tre:ltment Group 
<preferred tennl Placebn Tulterudine PR 

(n = 107) 2 mg q.d. 
<n=B5t 

N r'•( N ('/,, 
Ga~trointcstin:Jl Ah<k1minal p:1in NOS 3 2.8 16 b.X 

Di'"-t1fdi:TS Abd,1miual pain upper 2 1.9 9 3.8 
Cons! ipat ion 0.9 4 1.7 
Diarrhc:J NOS 0.9 8 :lA 
Dry mouth ~_, 2.8 

..,
·' 1.3 

Nau-.e.:~ 3 2.8 6 2.6 
Snre thmat NOS 3 2.8 2 0.9 
Vumitin!:! NOS 2 1.9 R 3.4 

Gcllc'ral di sl>fdcrs lllld Fatigue 4 3.7 
..,
- 0.9 

:•dmini.,tration ~itc lntluc•nza like illness I 0.9 3 1.3 
Condition" P\'rexi:l 2 1.9 9 3.8 

lnfc..:ti<'Ih ami Gastr•1t:'Otcriti' NOS 2 1.9 2 0.9 
lnfe,tatinns Influenza 2 ].(_) 2 0.9 

Nasnph:1ryngitis 
Lipper re,pir::~tory trac·t 

8 
3 

7.5 
2.8 

II 
.., 4.7 

0.9 
infec·tion NOS 

llrinary tract infcc1i,1n ,., ... 1.9 10 -U 
NOS 

1\1u,culoskc>lctal. Ar1hralgia 2 1.9 2 0.9 
c<•nnc..:ti\·e tissue. and 
bnnc> di"'nJcr, 
N.:n·uth 'Y'tcm Dizzinc" 1exc. \·.:ni~w t 3 2.8 

.., 

.) 1.3 
dis,•nkr.; Headache NOS 15 14.0 2-1 10.2 

p,\ dJi:Htic tJi,<lrdcrs Ahn,,nn:d h.:Jt,\i••r NOS 0 0.0 -1 1.7 
Rl'nal :JJ)J urinary Difficulty in mi..:turitinn I O.lJ 4 1.7 
[)j,,,r,J.:r, l'rinary incontinence 2 ].l) I 0.-l 

a~lTf:t\·atcd 

Rc•spirahlfy. tllOr<J<.:i..: Cough 7 6.5 4 1.7 
and mc•diastinal 
Disllnkrs Epistaxis 0.9 4 1.7 

Rlliniti' NOS 0.9 ~ 

·' 1.3 
SJ;in and 'ub..:utaneous Dl'rmatiti' NOS O.lJ -+ 1.7 

ti-;<tJe di,0rdcr~ Eczem:1 NOS 2 1.9 () 0 
Subj.:~·ts reponing :ll kasl one AE 61 57.0 127 54.0 
TPt:ll Jllllllh.:r of e\·ents 117 NA 239 NA 
,. F•1r each subject. an C\l?llt wa.; l"<1llntt::d only nn..:e rcgard!es~ (lf th.: number of time~ reportl'd. 

Source: Table 9-25, 5.3.5.1.1 p 89 
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Table 68 Adverse Events by MedDRA Organ System 

Sy~tem Organ Clas~ 	 Treatment Grnup 

Bh1d and lymphatic ~y-.tenl dis,1rder' 
Cardiac di\ordcrs 
Ear :md l;1hyrinth disordas 
Eye- di-.or,krs 
Gastrointestinal disorders 
G·:nc-ral Jbordc-rs and admini;tr:Hion site 

conditions 
lnf.:ctiutb :md infestations 
Injury :llld pDi<.oning 
lnn:.;tigati,lns 
M~.·taholi-;m and nutrition disnrder~ 
l'vlu,cuhhkc-l.:tal. l"nnnc-ctivc- ti,,ue. and 

hl)J)C d i .;,or(krs 
l"ern1lls sy,tc-m di-.ordc-r~ 
p,ychi:Jtric di.;,,mkrs 
Rc-n:~l :~n ..Jurin:u: ·di-.order~ 
Rc..pir:JtL'f)'. Lhora,·i..:. anu ffi('i.lia-.tinal 
di-.ordcrs 

Skin anJ <.uhcut.;memt' Li.,;th: JisPrdcrs 
Sm.\!i,·al and medi ..·al pw..·cdurc-~ 
V:i'cui:Jr di'<1rd ..·r-. 
Suhjc..·h reporting at k:Jstnnc AE 
T•H:d mtmh.::r <~f .::1 l'llh ,. 

N 
I 
{) 

I 
2 
19 
9 

24 
4 
1 
() 

3 

1~ 

I 
5 
10 

3 

61 
117 

Plarebn 
!n=l07l 

l;( 

0.9 
0.0 
0.9 
J.l) 
17.8 
8.4 

22.4 
3.7 
O.'J 
0.0 
2.8 

16.8 
0.9 
4.7 
9.3 

'2.~ 

0.9 
0.9 
57.0 
NA 

0 
I 
J ..,
·' 
53 
13 

50 
6 
~ 

..,
·' 
'27 
14 
7 
IS 

7 
() 

3 
1'27 
'239 

Tulterndine PR 

2 mg CJ.d. 

In= 235) 


N 
,.. 
.'( 

0.0 
0.4 
13 
1.3 
~2.6 

5.5 

21.3 
~-6 
0.9 
0.4 
1.3 

11.5 
6.0 
3.0 
6.4 

3.0 
0.0 
u 
5-1.0 
NA 

Suhjc,·ts with mnrc th:1n <'llC ad\ er,c e1ent in :my sy.,tem l'rg:lll cia'' were counted onl"e f<'f th:~t syst~m 


orf!all ..-lass. 


·:· Fnr each sul:i'-'''1. any l'\·enl wa-. cntmt<.'d only once thy prl'krred IL'rml regardless of the number of times 

rep<lriCU. 


Source: Table 9-27, 5.3.5.1.1 p91 

Medical Reviewer's comments: 

1) 	 Viewed by individual common adverse events, there are potentially concerning 
signals of elevated rates of UTI (4.3 vs. 1.9%) and abnormal behavior (1.7 vs. 0%) in 
the tolterodine group. 

2) 	 Viewed by body system, it is apparent that there is a higher incidence of 
psychiatric disorders in the treatment group: 14 cases (6%) vs. 1 (09%). 

Looking further into the psychiatric complaints, details of the 15 cases are: 
• 	 ·#246 (placebo)- 10 year old male who experienced moderate stress symptoms at an 

unknown time in the trial, judged unrelated to treatment, and recovered 
• 	 #105 -7 year old female who experienced 63 days of mild irritability beginning on day 

2, judged unrelated to treatment, and recovered 
• 	 #221 - 1 0 year old female who experienced 81 days of mild personality change 

beginning on day 12, judged unrelated to treatment, and recovered 
• 	 #282 - 6 year old female who experienced mild nervousness of unknown duration 

beginning on day 28. Symptoms were judged related to treatment and subject had not 
recovered at the end of observation. 
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• 	 #293- 8 year old male who experienced mild emotional disturbance of unknown 
duration beginning on day 68. Symptoms were judged related to treatment and subject 
had not recovered at the end of observation. 

• 	 #30 1 - 7 year old female who experienced encopresis of unknown duration beginning on 
day 56. Symptoms were judged related to treatment and subject had not recovered at the 
end of observation. 

• 	 #308- 7 year old female who experienced 68 days of mild nightmares beginning on day 
15, and 56 days of moderate abnormal behavior beginning on day 28, both judged 
related to treatment,. and recovered 

• 	 #31 0 - 11 year old female who experienced severe mood alteration ("moodiness, bad 
temper" on CRF) of unknown duration beginning on day 6, and 39 days of severe 
aggression beginning on day 13. Symptoms were judged to be related to treatment; the 
aggression resolved with discontinuation of the drug, but the mood alteration remained 
unresolved at the end of observation. 

• 	 #316 - 1 0 year old male who experienced severe abnormal behavior at an unknown time 
in the trial, and 7 days of severe aggression beginning on day 41. Symptoms were judged 
to be related to treatment and resolved with discontinuation of the drug. 

• 	 #320- 8 year old male with moderate tic and mild abnormal behavior occurring at an 
unknown time in the trial, judged to be treatment-related and not recovered at the end of 
observation 

• 	 #335- 8 year old female who experienced severe encopresis of unknown duration 
beginning on day 49 and moderate attention deficit/hyperactivity disorder (ADHD) of 
unknown duration beginning on day 56. Encopresis was judged to be related to 
treatment, ADHD not related, and neither symptom had resolved by the end of 
observation. 

• 	 #4 79 - 7 year old male who experienced 15 days. of moderate abnormal behavior 
beginning on day 21, judged to be unrelated, and recovered 

• 	 #495 - 10 year old female who experienced 9 days of mild irritability beginning on day 
7, judged to be unrelated, and recovered 

• 	 #515- 10 year old female who experienced 16 days of mild mood swings beginning on 
day 13, judged to be related to treatment, and recovered 

• 	 #660- 7 year old female who experienced 69 days of moderate depression beginning on 
day 8, judged to be treatment-related and recovered following temporary drug withdrawal 

These effects occurred in 9 females and 6 males, and 7 children aged 7 or younger and 8 children 
aged 8 or greater (however, 9 of 15 cases occurred in 7-8 year olds). Twenty individual events 
occurred in these 15 subjects; 4 had unknown time of onset, 11 occurred in the first four weeks of 
treatment, five from four to eight weeks of treatment and 1 after the eighth week of treatment. 

13.8.5 Laboratory Values and Urinalysis 

The serum chemistry, hematology, and urinalysis test results were reviewed. Shifts from baseline in 
laboratory parameters are presented in Table 69. The changes are generally not clinically significant. 
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Table 69 Shifts from Baseline in Laboratory Safety Variables 

Clinical Labnratury Trt>al nwnt Grnup 
Te~t Plarebu Tulterodine PR 

(n = 107) 2 mg tJ.d. 
(II= 2.~5) 

Up Dnwn · t-.Ji,,in!! Up. Dnll'll · l\.1i"in~ 

Erytllwcytcs I ~~5 2 () 57 
Hc-mDglclhin I 2 35 6 56 
Platelet~ 

Bilimhin. tntal 
3 
() 

0 
3 

35 0.,,
--' 0 

I 
I 

59 
40 

Alkaline ph1'sph:Has.:­
Aspa11:1te ami nntram.­

2 
0 

0 23 2 .,,.__, 
0 
2 

3X 
3X 

fera.;c 
ALIJlinc aminotran~­ 0 0 23 () 38 
fcrase 

Creatinine 0 0 23 0 0 38 
Thyrnid-'t irnulati ng 4 () 25 I I 42 

lll11"JJl(1llC 

Sodium 
.., 
- () 

.,, 

..... ~.... 4 0 38 
p,1t;l''illlll 0 23 2 () 39 
Nulllhcr nf shifts from within nr below the fL'fcro::nc:c range at ha,clinc to ah<H"<' thL' upper limit for tlw 

rdL'rl'lll"<' rang.: at "eck 12 or :Jtlast ,.i,it. 


,. NumhL'f of <.hifl~ from 11·ithin or :1hn1·o:: the refercn.::e r:mge at hasl'iin.:- to !:>C'Io\1· the lower limit for the 

rL•feren.::o:: range at week 12 or at Ja,t visit. 


F.,ur aclJitioml suh_iech in the wltcroJinc gr.1up l1:1d no Jah,,ratnry tc.;t rc~ulh at any visit. 

Source: Table 13-34, 5.3.5.1.1, p 146 

Urinalysis data showed that 2 subjects from each group experienced UTis at week 12. Individual 
dipstick variables were rarely abnormal and changed little from baseline to the end of study. 

Medical Reviewer's comment: 

Up to approximately one-third of the placebo group and one-quarter of the tolterodine 
group were missing laboratory safety data. 

13.8.6 Post Void Residual Urine Volume (PVR) 

PVR was assessed at baseline and at Visits 3 and 4 and changed very little over the course of the 
study in either group. The increase in PVR appears to be slightly greater in the tolterodine group, but 
is unlikely to be of clinical significance. At week 12, mean PVR increased from baseline by 1.4 ml in 
the tolterodine group and decreased by 2 ml in the placebo group. Table 70 presents shifts in PVR 
over time by treatment group. 2.1% of tolterodine subjects, as compared to 0.9% of placebo subjects, 
had a PVR >=20% of theoretical capacity at the end of the study. 
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Table 70 Shift in PVR (% of Theoretical Bladder Capacity) by Treatment Group 

Pust-bn!>dine Visit I Tr~e~1tment Group 
PYR llrine Volume ( '/(­ Plned.1o Tnlterudine PR 2 mg q.d. 
of theoretic-al hlndder rn =107) (n =2.':') 
capacity) 

< 20'i; :::. 2t)':f < ]0',(. ~ 20'ii 
11 ('/() II r'h l n ('.if) 11 (';·() 

Week4 
< 10',1 106 (99.1) I (0.9l 230 (97.91 311.3) 
~ 200( ()( 0.()) () (0.0) 2 ( 0.9j 0 (0.0) 

Week 12 
< 20'7c 105 r98.1.l 1 r0.9> 217 (1)6.6) 3 (1.3) 

~ 20<:) I l 0.9) 0 (().()). 5 ( 2.1) 0 r0.0) 

8;1~cd on Lh.: minimum Yaluc ftH cad! suhjc.:l :11 .::ad1 Yisit. 

Source: Table 13-38, 5.3.5.1.1, p 149 

Medical Reviewer's comment: 

The rationale for reporting PVR based on the minimal, rather than maximal, value obtained 
during each visit is not provided. Subjects were scanned a second time only if the first 
value were elevated (>= 20% theoretical capacity}, thus using only the lower score may 
misclassify some subjects who actually did have an elevated PVR. 

13.8.7 ECGs 

One placebo subject and four tolterodine subjects had baseline ECGs classified as abnormal and 
clinically relevant. An additional six subjects in the tolterodine arm had abnormal but not clinically 
relevant ECGs at baseline. At week 12, one placebo subject had an abnormal but not clinically 
relevant ECG (with abnormal baseline ECG). Four tolterodine subjects with normal baseline ECGs 
had abnormal but not clinically relevant readings at 12 weeks. The single subject with a baseline 
clinically relevant abnormal ECG persisted in this finding (an ectopic atrial rhythm) at 12 weeks. 
Table 71 displays these data in more detail. 

Table 71 Baseline and 12 Week ECGs by Treatment Group 

Ahih-111\al. .,·hnl • .-~11: ul ..'\aOI 

l :n.,hk hi L'\.alu.::~r..· 

II 

Planhn in=IQ7J 

n.~ 

..:luH.-~11~ l =n::at'tl,~ II• 

II· II 

tl ,, 
(I 

Tollt~rudint• PH. 2m;:. lJ.d.ln=2.~:'t 

;\~l}!.lfllloal. 

IJ 

(J () 

tt .,-~ _ ,, ~.-............................ n1J _ .................................. ·' - ......... _,.,;, •. 


Source: Table 13-41, 5.3.5.1.1, p. 152 

Minimal changes in QT interval were seen from baseline to 12 week assessments, either in standard 
QT interval or corrected interval, using the Bazett or Fridericia corrections. The small mean increases 
seen tended to be greater in the placebo group. Table 72 shows the frequency ofQT interval changes 
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by 30 and 60 msec in the two groups. Again, using either correction , prolongation of QT interval by 
30 or more msec occurred with higher frequency in the placebo group. 

Table 72 Frequency of Change from Baseline QT Interval by Treatment Group 

Chunge from Bnseline in QTc Tnntment Group 
Plal·ebo Tolterudine PR 
(n = 89) 2 mg q.d. 
n ('!C) (n =220) 

II ( l;(.) 

QTcB' 
lncr~aSL' 2! 60 nbu: 
lncrea~e 2! 30 and < o() m~c 
Denc:I\C 2! 60 mscc 
Dc~·rca~c 2! 30 :llld < 60 m<.<:c 

QTcF' 
)ncrc;I,L' 2! 60 nbCC 

lncrca~c ~ 30 and < 60 mscc 
Decrca.;e 2! 60 m~cc 

D.::crc:•~c 2! 30 :md < 60 m...cc 

2 (2.2) 

9 ( 10.1) 

I 11.1 l 


9 ( 10.1) 


I ( 1.1 l 

5 (5.61 
0 (0.0) 
5 (5.o) 

I !0.5! 
12 15.5! 
0 ( ().{)) 
20 (9.1) 

() (0.0) 

9 (4.1) 
() (O.l)) 

I J (5.0} 
j/2 

,:- QT intL'n·af cmn•cted for he:1rt rate an·•.m.ling to BaZL'lt =QT intL'nal I (601hean rate] . 

. , QT imeiYalL·orrected l<)f hean rate according to FridcriL·io = QT interval I (60/llcart rate] 

Source: Table 13-40, 5.3.5.1.1, p 151 

Medical Reviewer's Comment: 
Data summarizing mean or median QT interval are not reported; only change data are 
reported. The number of subjects in each group with intervals exceeding 450 msec is not 
reported. Unlike Studies 001 to 003, the presentation of the data does not allow easy 
identification of subjects with abnormal rhythms or QT intervals. 

13.8.8 Vital Signs 

. Vital signs were not collected after the run-in (Visit 1) and- therefore were not ~ssessed as safety 
variables. 

13.9 Reviewer's assessment of efficacy and safety 

The primary efficacy endpoint, change from baseline to week 12 in number of weekly incontinence 
episodes, was not significant as compared to placebo. Significant differences from baseline as 
compared to the placebo group were also not demonstrated in the quantitative secondary endpoints, 
number of gross incontinence episodes, number of micturitions/24 hours and well-being assessed by 
the VASC. The subjective endpoint, parental perception oftreatment benefit, did show a significant 
difference between treatment and placebo groups at 12 weeks; however, examination of the three 
possible responses on this question suggest that the proportion of treatment benefit rated as "much 
benefit" (as opposed to "little benefit") did not differ between the treatment and placebo groups. 

, Subgroup analyses were conducted to explore the effect ofbaseline frequency of micturition on 
response to treatment. When evaluated in this manner, subjects with "pathological frequency" (i.e., 
those with more than seven micturitions in 24 hours) did show significant improvement in number of 
weekly incontinence episodes and a significant increase in the urinary volume per micturition in 
subjects receiving tolterodine as compared to placebo. Further subgroup analyses suggest a benefit 
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to tolterodine in reduction of weekly incontinence episodes among children aged 4-6 years and 
among males. 

Overall, there is no evidence of efficacy of tolterodine in reducing incontinence among children aged 
5 to I 0 years with symptoms of urinary urgency and frequency suggestive of detrusor instability. 

There were no deaths _and few serious adverse events in this study. The overall frequency of adverse 
events was similar between placebo and tolterodine treated subjects. The rate of anticholinergic side 
effects was slightly higher in the tolterodine group, but overall, was low in both groups. Laboratory 
and ECG data show no worrisome trends. 

There were, however, concerning signals regarding increased incidence of urinary tract infections and 
behavioral disorders in the tolterodine group. The incidence of UTI was more than doubled (4.3 vs. 
1.9% by the sponsor's categorization, which excludes cystitis and pyelonephritis) in the tolterodine 
group, which may be related to the doubling in the incidence ofPVR over 20% of theoretical bladder 
capacity in this group. A number of psychiatric/behavioral complaints were reported in the 
tolterodine group, including two cases of aggressive behavior that led to study withdrawal. 
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14 CLINICAL TRIAL DETAPE-0581-008 

14.1 Summary 

Title: "A Phase III, Randomized, Double Blind, Multicenter and Multinational Study to Determine 
the Efficacy and Safety to Tolterodine Prolonged Release Capsules in Children 5 to I 0 Years of Age 
with Symptoms of Urge Urinary Incontinence, Suggestive of Detrusor Instability" dated June IO, 
2003. . 

There were no amendments made to Study 008. 

First patient entered: April 9, 2002 

Last patient completed: October 25, 2002 

14.2 Objectives 

The primary objective of this study was: 

• 	 to compare the clinical efficacy of tolterodine PR 2 mg daily with placebo in reducing the number 
of weekly daytime incontinence episodes after I2 weeks of treatment in children with symptoms 
of urinary urge incontinence suggestive of detrusor instability. 

The secondary objectives were: 

• 	 to compare the clinical efficacy oftolterodine PR with placebo in reducing the number ofweekly 
daytime incontinence episodes after four weeks of treatment, the number of micturitions/day, and 
the number of nights with nocturnal enuresis 

• 	 to compare the clinical efficacy of tolterodine PR with placebo in increasing urinary volume/void, 
and parent-assessment of quality of life and treatment benefit. 

• 	 to compare safety and tolerability of tolterodine PR with placebo 

• 	 to obtain population PKIPD data describing each subject's exposure to tolterodine and DD OI, the 
exposure-response relationship of tolterodine, DD 01 and the active moiety 

• 	 to evaluate the interaction of demographic factors and other covariates on PD and to explore the 
association of exposure and occurrence of adverse events 

14.3 Overall Design 

This Phase 3, multinational, multicenter, randomized, double-blind, placebo-controlled I2-week 
treatment duration, study was designed to evaluate the clinical efficacy and safety of tolterodine PR 
daily in 369 pediatric subjects aged 5 to 10 years, inclusive, with symptoms of urinary urge 
incontinence suggestive of detrusor instability. Subjects were randomized to tolterodine or placebo in 
a 2: I ratio. Eligible subjects went through a one-week wash out from their current medication (if 
any) and a one-week run-in period. Efficacy data were collected based upon a micturition chart 
completed over 7 days prior to the baseline visit and each subsequent study visit (which followed four 
and I2 weeks oftreatment), and upon a quality of life questionnaire completed at baseline and twelve 
weeks if treatment. Upon completion of the study, subjects were eligible to enter a I2-month open 
label safety extension study, or were followed for I week post-treatment. 

The study was conducted at 49 sites in North America, Europe, Oceania and Asia (USA, Belgium, 
Denmark, Germany, Hong Kong, New Zealand, Russia, Slovakia, Slovenia, Sweden, and The 
Netherlands). The recruitment goal was 300 subjects, 200 to receive tolterodine, I 00 to receive 
placebo, based on data obtained in Study 020. 
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14.4 Study Procedures and Conduct 

14.4.1 Schedule of Study Assessments 

During the wash-out/run-in Visit (Visit 1), informed consent and assent was obtained and the 
patient's eligibility for the study was determined according to the inclusion and exclusion criteria 
after obtaining a medical history, vital signs, urinalysis and evaluation of post-void residual urine 
volume (PVR). Menstruating females 'Yere administered a urine pregnancy test. A micturition diary 
was given to potential subjects to assess ability to complete the diary as well as eligibility according 
to urinary frequency criteria. At the randomization visit (Visit 2), the quality of life questionnaire 
(PEMQoL) was administered, urinalysis and PVR were assessed again, subjects were randomized and 
micturition diaries and four weeks of medications were dispensed. Subjects were instructed to fill out 
the diaries in the 7 day period preceding the next study visit. All patients returned to the clinic for 
study assessments according to the schedule presented in Table 73. Urinalysis and PVR were 
evaluated at each visit, and serum sampling was done at Visit 3 to assess drug concentrations and for 
genotyping. At the final visit, vital signs were obtained, in addition to the urinalysis and PVR data. 
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Table 73 Schedule of Study Assessments 

Part of study Wash-out/ 
run-in 

Inclusion Treatment Period Post-
treatment 

Visit 1 2 3 4 Telephone 
contact 

Time in study (days) -14 and -7 0 21-35 77-91 +7 

Written informed consent X 
Demoaraphy X 
Vital signs X X 
Study-specific medical history X 
General medical history X 
Urine dipstick test X X X X 
MSU for culture and microscopy X X'' X X 
Dips:ick urine preanancv test" X 
PVR X X X X 
Blood sample 
(tolterodine and DD 01 metabolite. 
AAG/AGP. and CYP2D6/CYP3A§ 
qenotypinq) X 
Inclusion/ exclusion criteria X X 
Randomization X 
Drug dispensing X X 
Compliance to treatment X X 
Dispensing of micturition diary• X X X 
Collection of micturition diary X X X 
PEMQoL X X 
Treatment satisfaction 
questionnaire X 
Concomitant medication X X X X X 
Adverse events X X X 

Patients who did not continue into the open-label extension study (DETAPE-0581-009) had a 

follow-up telephone contact. 


t Patients who had not received treatment for detrusor instability in the 7 days prior to Visit 1 could 

omit the 7-day wash-out period and directly enter the 7-day run-in period. 


11 Performed only if the urine dipstick test was positive for leukocytes. 

# Menstruating females only. 

§ Genotyping for CYP3A and related haplotypes only for cases where the clinical phenotype was not 


explained by the core CYP2D6 panel. Samples taken at Hour 0 (pre-dose) and 4- 6 hours post­
dose. 

:j: 	 A micturition diary was dispensed at the screening visit to determine who could enter (both 
functionally from completing the micturition diary aspect as well as meeting the selection criteria). 
A micturition diary was dispensed at one visit to be completed during the 7 days immediately 
preceding the next scheduled visit. 
In addition to AE reporting at the post-treatment follow-up, any ongoing AEs were followed up again 
1 week later. and all drug-related or serious AEs were followed until they resolved or were judged to 
be "stable" or "chronic." 

Source: Table 1, 5.3.5.1.4, p 23 

14.5 Study Drug 

14.5.1 Dose Selection 

The drug studied was tolterodine prolonged release (PR) 2 mg capsules, taken once daily. The drug 
was to be taken daily in the morning and preferably swallowed whole with water. If a child were 
unable to swallow the capsule, it was allowed to be opened and the beads taken with food. 
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Medical Reviewer's comments: 

1) 	 There is no description in the study report of the number of children unable to 
swallow capsules who therefore took the drug or placebo in bead form. Study 004 
showed that these two methods of ingestion may not produce bioequivalence, as 
measured by Cmax. There is also no analysis evaluating differences in outcome 
according to method of ingestion. 

2) 	 The rationale for choosing the dose of 2 mg daily is not provided. 

14.5.2 Choice of Comparator 

The study was placebo-controlled. Placebo was delivered in a capsule identical to the study drug. 

14.5.3 Assignment to Study Drug • 
Subjects were randomized to tolterodine or placebo in a 2: I ratio at Visit 2 by a random permuted 
block method with block size of 6. Study medication was prepackaged according to the 
randomization list and a multiple of the block size was delivered to each center. Double-blinding was 
maintained until closure of the database. 

14.6 Patient Population 

14.6.1 Inclusion and Exclusion Criteria 

Inclusion Criteria 

1. 	 Male or female, aged 5 to I 0 years, inclusive, with symptoms of urinary urge incontinence 
suggestive of detrusor instability, defined by one or more episodes of incontinence daily 
during waking hours for at least 5 of 7 days AND mean urinary frequency of six or more 
micturitions per 24 hours, as confirmed by the run-in micturition chart 

2. 	 Participants/parents(s)/legal guardians(s) able to understand and cooperate with information 
given and who have provided written consent to participate in the study 

3. 	 Subjects who are able to swallow the capsules or to sprinkle the contents and consume the 
entire dose with food 

4. 	 Subjects who are able to complete the micturition diary 

5. 	 Female subjects of childbearing potential must be abstinent or using adequate contraception 
for three months prior to Visit 2 and throughout the study, and must have a negative urine 
pregnancy test at baseline 

Exclusion Criteria 

1. 	 Any condition which, in the investigator's opinion, made the subject unsuitable for 
inclusion 

2. 	 Suspicion of a psychological component to the subject's incontinence 

3. 	 Nocturnal enuresis or "giggle incontinence" or overactive bladder of neurogenic origin 

4. 	 UTI at visit I, a history of urinary retention, or PVR >= 20% of theoretical bladder capacity 
on at least 2 bladder scans at Visits I and 2 
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5. 	 Known significant anatomic abnormalities of the urinary tract, significant anatomic or 
functional bladder outlet obstruction, symptoms of voiding dysfunction such as intermittent 
or staccato voiding, or history of surgery to the bladder neck or urethra 

6. 	 Severe constipation requiring rectal treatment and/or not responding to oral treatment 

7. 	 Recent history of significant hepatic or renal disease, uninvestigated hematuria or diabetes 
insipidus 

8. 	 An indwelling catheter or practicing clean intermittent catheterization 

9. 	 Participants taking any medications known to affect the lower urinary tract (except stable 
dose of desmopressin for nocturnal enuresis) or anticholinergic drugs or on an unstable 
dose of any drug with anticholinergic side effects 

10. Treatment with any drug for detrusor instability 	or with electro-stimulation therapy or 
bladder training within 14 days of randomization 

11. Any contraindications to or intolerance of anticholinergic therapy 

12. Participants who have taken an investigation drug within a period of two months prior to 
study entry or who have previously participated in this study or Study 020 

13. Participants with known allergy to tolterodine or its excipients 

14. Treatment with potent CYP3A4 inhibitors 

14.6.2 Demographics and Baseline Disease Characteristics 

Forty-nine sites in eleven countries each enrolled 11 to 105 subjects. The US accounted for over one­
fourth of the subjects. Subjects were distributed in an approximately 2: I ratio between tolterodine 
and placebo within each country. Table 74 provides the breakdown by country for the 369 subjects in 
the Intention to Treat population (ITT). One subject did not take any study medication, and the safety 
population is therefore 368 subjects: The Per Protocol population (PP, N=269) excludes the 70 
tolterodine and 30 placebo group major protocol violators. 
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Table 74 Subject Enrollment by Country 

Tolterodine PR 2 mg qd Placebo 
Country (N = 252) (N = 117) 

n % n 
USA 73 29.0 32 
Belgium 38 15.1 16 
Denmark 26 10.3 13 
Germany 8 3.2 4 
Hong Kong 11 4.4 4 
New Zealand 7 2.8 4 
Netherlands 25 9.9 14 
Russia 33 13.1 16 
Slovakia 9 3.6 4 
Slovenia 8 3.2 4 
Sweden 14 5.6 6 

Total 252 100.0 117 

% 
27.4 
13.7 
11.1 

3.4 
3.4 
3.4 

12.0 
13.7 

3.4 
3.4 
5.1 

100.0 
Source: Table T1. 
Percentage (%)is based on total number of patients in ITI population treatment group. 

Source: Table 2, 5.3.5.1.4, p 52 

Baseline demographic and baseline characteristics for the ITT population are summarized in Table 
75 and Table 76. The trial enrolled a slight plurality of males. About 90% were Caucasian, with 
almost all the remaining subjects being Asian (4-6%) or Black (I-3%). The tolterodine group was 
very slightly older. Almost two-thirds of each group were extensive metabolizers by CYP2D6 
genotyping, with the majority of the remainder being untested subjects. Median treatment group 
weight \vas 25.0 kg (range 15.9-83.5 kg), while median placebo group weight was 26.0 kg (range 
15.5-69.3 kg). BMI, however, was almost identical between groups. Less than half of each group 
had received previous medical treatment for urinal)' urge incontinence, and of those who had, more 
pbcebo subjects had experienced good efficacy of this treatment. Treatment and placebo subjects 
were similar on baseline number of weekly incontinence episodes, mean number ofmicturitions/24 
hours and mean volume per void. 

Medical Reviewer's comments: 

1) The placebo group had a higher proportion of those subjects who had experienced 
good efficacy on previous medication therapy for urinary urge incontinence. This 
could result in unequal assignment of less likely responders to the treatment group. 

2) It appears that 3-4% of subjects failed to meet inclusion criterion concerning number 
of daily incontinence episodes at baseline, and that 8% failed to meet the baseline 
urinary frequency criterion. 
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Table 75 Demographic Characteristics of ITT Population 

Demographic Characteristics 

Gender Male 
Female 

Tolterodine PR 2 mg qd 
N =252 

n (%) 
128 (50.8) 
124 (49.2) 

Placebo 
N =117 

n (%) 
65 (55.6) 
52 (44.4) 

Age group (years) 
4-6 
7-8 
9-11 

100 (39.7) 
106 (42.1) 
46 (18.3) 

55 (47.0) 
40 (34.2) 
22(18.8) 

Race 
White 
Black 
Asian 
Not listed 

225 (89.3) 
7 (2.8) 

16 (6.3) 
4 (1.6) 

108 (92.3) 
1 (0.9) 
5 (4.3) 
;3 (2.6) 

Age (years) Mean (SO) 
Median 
(min -max) 

7.44 (1.54) 
7.30 

(4.90 -10.90) 

7.36 (1.49) 
7.00 

(5.10-10.70) 

source: Table 6, 5.3.5.1.4, p 57 
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Table 76 Baseline Characteristics of ITI Population 

Baseline Characteristics 
Tolterodine PR 2 mg qd 

N =252 
Placebo 
N = 117 

Weight (kg) Mean (SD) 27.54 (10.13) 27.66 (8.78) 
Median (min- max) 25.00 (15 90- 83.50) 26.00 (15.50- 69.30) 

Weight <20. n (%) 38(15.1) 16 (13.7) 
group (kg) <QO- <30. n (%) 145 (57.5) 69 (59.0) 

2::30, n (%) 69 (27.4) 32 (27.4) 

Height (em) Mean (SD) 125.12 (11.16) 125.44 (11.25) 
Median (min- max) 125.50 (94.00 -155.20) 124.50 (96.00 -151.00) 

BMI (kg/m2 
) Mean (SD) 17.24 (3.94) 17.27 (3.26) 

.Median (min- max) 16.20 (11.80- 38.50) 16.30 (1 0.80- 30.40) 

EM/PM Patients not reporting, n (%) 92 (36.5) 41 (35.0) 
EM, n (%) 155 (61.5) 72 (61.5) 
PM n (%) ~J?·O) 4 (3.4) 

Previous Treatment for OAB Tolterodine PR 2 mg qd 
N = 252 

Placebo 
N =117 

Previous medical No,n(%) 150(59.5) 73 (62.4) 
treatment for OAB Yes. n (%) 102 (40.5) 44 (37.6) 

Efficacy of previous 
medical treatment for Poor, n (%) 54 (52.94) 20 (45.45) 
OABW Good'. n (%) 48 (47.06) 24 (54.55) 

Previous non-medical No. n (%) 205 (81.3) 93 (79.5) 
treatment for OAB Yes. n (%) 47 (18.7) 24 (20.5) 

Efficacy of previous 
non-medical treatment Poor, n (%) 39 (82.98) 17 (70.83) 
for OAB* Good•, n (%) 8 (17.02) 7 (29.17) 
Source: Table T6. 

Percentage(%) is based on total number of patients in ITT population treatment group. except as 


noted in Footnote''. Data were available for all patients. 

,,, Among patients who had previous treatment for OAB. 

·:· Applies to those patients with good efficacy reported for ~ one previous medication. 


Source: Tables 7 & 8, 5.3.5.1.4, p 58 

14.6.3 Withdrawals, compliance, and protocol violations 

Sever;teen tolterodine and eight placebo subjects discontinued the trial early (Table 77), for a 
withdrawal rate of 6.8% in each group. Two and four subjects, respectively, in the placebo and 
tolterodine groups withdrew due to adverse events (see Section 14.8.3). Withdrawals due to lack of 
treatment efficacy were more frequent in the placebo group (2.6% vs. 0.8%), while loss to follow-up 
occurred more often in the tolterodine group (2.8% vs. 0%). 
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Table 77 Reasons for Withdrawal by Group 

Tolterodine PR 2 mg qd Placebo 
Reason for withdrawal (N=251) (N = 117) 

n % n % 
Adverse event 4 1.6 2 1.7 
Protocol violation 3 1.2 2 ·1.7 
Consent withdrawn 1 0.4 1 0.9 
Lost to follow-up 7 2.8 0 0 
Lack of efficacy 2 0.8 3 2.6 

Total 17 6.8 8 6.8 
Source: Table 3, ·5.3.5.1.4, p 53 

Rating of compliance was based on investigator assessment of 75% or greater compliance, as 
reflected in the comparison of expected number of capsules taken to amount of unused study 
medication returned at Visits 3 and 4. Compliance at week four was rated as 96% in the tolterodine 
group and 98% in placebo; at week 12, it was 92% in each group. 

Medical Reviewer's comments: 

1) 	 Although eleven tolterodine subjects are counted as non-compliant at week 12, 
individual data listings show 12 patients who were non-compliant at the end of 
treatment, including one(# 10075) described as a protocol violation who withdrew 
from the trial after approximately 4 weeks. 

2) 	 Three cases of non-compliance in the tolterodine group and one in the placebo group 
were attributed to ineffectiveness of the study drug. One case (#21 064) of tolterodine 
noncompliance was attributed to an adverse event (a rash, for which the drug was 
withdrawn). 

Protocol violation criteria were defined a priori and subjects categorized as violators prior to 
unblinding. Major protocol violations occurred in 30 placebo subjects (26%) and in 70 treatment 
subjects (28%). Specific violations are noted in Table 78. The most common violations in both 
groups were occurrence of Visit 4 outside of the time limits(+/- 14 days of 12 weeks post­
randomization), use of prohibited medications or noncompliance at Visit 4. 

Table 78 Major Protocol Violations by Group 

PP Exclusion criteria 
Tolterodine PR 2 mg qd 

(N • 252) 
Placebo 
(N • 117) 

n(%) 
Total number o! i%1 pa~•en!s With ma1or violaiK:ln (s) 70 (2 i.B) 30 (25 6) 

No complete d1ary for at leas~ 4 days at V1sits 2 and 4 17 (6.7) 6(5.1) 
F ower than 5 incontinence episodes per 7 day~ at V,;,it 2 6(2.4) 1 (0.9) 
Mean unnary frequency $5.5 per 24h al Visit 2 10 (41 0) 3 (2.6) 
FroM>1ted medicatiOn 29 (11.5) 11 {9.4) 
Compl,ance <iS% according to investigator·s opinion at V1srt 4 21 (83) 9 (i.i) 
V1S1l 4 occurred ou:side =14 days ol12 weeks alier randomization visij 27 (10.7) 13 (11.1) 
VIOlation or 'nctusionlexclusion cr~.eria according to CRF 4 (1.6) 0(00) 
Confm,ed PVR ol at least 20% and patient not "'ithdrawn from study 1 (04) 0(00) 
Aoe a! basel,ne le»S than 4 5 years or mOI"e than 11.5 years 0 (00) 0 (00) 
SoUICe: iabl" T3. 

A pa6E>n; could have more tllan one v1olat10n. Percentage(%) is based on total number of pahents in ITT population treatment group 
. . . . . --	 . . ... 

Source: Table 4, 5.3.5.1.4, p 54 
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Medical reviewer comments: 

1) 	 The number of subjects listed as noncompliant at Visit 4 in the above table is 
discordant with the data presented in the individual subject listings for compliance, 
where only 4 placebo and 12 tolterodine subjects were noted to be noncompliant. This 
may represent the inclusion of the four placebo and nine tolterodine subjects who had 
missing information, precluding assessment of compliance, among the subjects 
described as· noncompliant. 

2) 	 The classification of subjects' compliance with the entry criteria concerning number of 
weekly incontinence episodes and daily frequency of micturition is not clear. The 
inclusion criteria specify that these should be evaluated from the diary dispensed at 
Visit 1 and returned at Visit 2. According to protocol violation classification, 6 
tolterodine and 1 placebo subjects had too few incontinence episodes at Visit 2; 
however, the baseline data note that 10 tolterodine and four placebo subjects did not 
meet this criterion. Similarly, protocol violatio•ns occurred due to insufficient urinary 
frequency for 10 tolterodine and 3 placebo subjects; however, the baseline data show 
that 21 tolterodine and 10 placebo subjects failed to meet this criterion. An additional 
four tolterodine subjects are listed as protocol violators due to violation of 
inclusion/exclusion criteria (unspecified), but even adding these to the count, the 
number of protocol violations attributed to inclusion/exclusion violations would be 20 
tolterodine subjects and four placebo subjects, while the baseline data suggest that 31 
tolterodine subjects and fourteen placebo subjects actually violated 
inclusion/exclusion criteria. Inclusion of these additional subjects would raise the 
major protocol violation rate to 32% in the tolterodine group and to 34% in the placebo 
group. 

14.7 Efficacy 

14.7.1 Key Efficacy Assessments 

The primary efficacy endpoint was change from baseline in the number of weekly incontinence 
episodes occurring during daytime after twelve weeks of treatment. The secondary efficacy 
endpoints were change from baseline in: 

• 	 number of weekly incontinence episodes after four weeks oftreatment 
• 	 mean number of daily micturitions after four and twelve weeks of treatment 
• 	 mean urinary volume per void after four and twelve weeks of treatment (recorded for 2 of the 

seven days assessed in each of the micturition diary periods) 
• 	 mean number of nights per week with nocturnal enuresis after four and twelve weeks of 

treatment 
Additionally, the proportion of subjects fully continent at Visits 3 and 4 were calculated and 
compared, and the degree of improvement on the primary variable was categorized into four 
categories and compared across treatment groups. The clinical efficacy variables were based on the 
micturition diaries provided to subjects for recording seven day intervals preceding Visits 2 (baseline 
data), 3 (four week data) and 4 (12 week data). Data obtained during a period when the subject had a 
symptomatic UTI were excluded from the PP analysis, but included in the ITT analysis. 

Parental assessment of the subject's and family's quality oflife was also assessed, using the Pediatric 
Enuresis Module to Assess the Quality of Life (PEMQoL), given at visits 2 and 4. This instrument is 
a 43 item, 5-level Likert scale questionnaire developed to assess the impact of urinary incontinence 
on quality of life of children aged 5-17 years and their families. Responses are assessed over a four­
week recall period and eight child and family subscales are scored independently on a 0-1 00 scale. 
Parents also completed a treatment satisfaction questionnaire rating satisfaction with treatment 
process and treatment outcome at week 12. 
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Additional analyses pre-specified in the protocol included subgroup analysis for age, race, weight and 
gender, and exploration of possible relationships between baseline characteristics and efficacy/safety 
variables and bet\veen baseline urinary volume and age, sex and micturition chart variables. 

Medical reviewer comments: 

1) 	 Although generally the micturition chart data were collected over 7 days, the 
volume/void was measured on only 2 of the 7 diary days. It is not specified which two 
days were chosen, whether they were consecutive and whether the choice of days was 
made by the subjecUparent, by the investigator, or pre-specified in the protocol. 

2) 	 No information on reliability or validity of either the PEMQoL or the treatment 

satisfaction questionnaire is provided. 


14.7.2 Pharmacokinetic Assessments 

Serum samples for pharmacokinetics were to be obtained at Visit 3 within 14-24 hours following the 
previous dose of study medication. The PK/PD objectives were: 

• 	 Estimation of each subject's exposure to tolterodine and DD 01 

• 	 Exploration of the exposure-response relationship oftolterodine, DD 01 and the active moiety 
and modeling of the exposure-response relationship of combined exposure to tolterodine and 
DD01 

• 	 Evaluation of the effects of demographic factors on PD 

• 	 Exploration of the relationship between exposure and AE incidence 

PK data from Study 008 was pooled with data from Study 020; the pooled analysis is discussed in 
Section 5.1.2.4. 

14.7.3 Primary Efficacy Endpoint Analysis 

The primary efficacy endpoint was change from baseline to week 12 in number of weekly 
incontinence episodes during waking hours. The analysis was conducted on the ITT population, with 
analysis of the PP population presented as supportive. 

Data on reduction in the number of weekly incontinence episodes are shown in Table 79. Both 
tolterodine and placebo groups displayed decreasing frequency of incontinence with increasing time 
on treatment, with a slightly lower frequency occurring in the tolterodine group at both weeks 4 and 
12. The comparison between groups in change from baseline at twelve weeks was not significant 
(p=0.4). Per protocol patient analyses were also performed, and statistical significance was not 
reached. 
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Table 79 Change in Weekly Incontinence Episodes 

Number of Daytime Incontinence 

Episodes per Week 


Baseline 	 Mean (SO) 
Median (min- max) 
Patients not reporting (n) 

Week 4 	 Mean (SO) 
Median (min - max) 
Patients not reporting (n) 

Week 12 	 Mean (SO) 
Median (min- max) 
Patients not reporting (n) 

Change from Mean (SO) 

baseline to Median (min- max) 

Week 12 Patients not reporting (n) 


Difference vs. Least Square Mean (SEM) 

placebo after 95% Cl 

12 weeks p-value 


Tolterodine PR 2 mg qd Placebo 
(N = 252) (N =117) 

19.39 (13.31) 18.82 (14.07) 
16.00 	 14.00 


1 0 

11.91 (12.71) 13.31 (12.94) 

8.00 	 11.00' 
0 	 0 

9.34 (11.78) 10.03 (1 0.06) 
5.00 	 7.00. 

0 0 

-10.02 (12.15) -8.79 (11.13) 
-9.00 -7.00 

0 

-0.88 (1.05) 
(-2.94, 1.18) 

0.403 
Source: Table 14, 5.3.5.1.4, p 63 

Subgroup analyses showed significant differences ben.veen tolterodine and placebo when the 51 
subjects weighing more than 35 kg were excluded from the analysis (p=O.OS). 

Medical Reviewer's comments: 

1) 	 The liT population analysis includes those 23 subjects noted in Table 71 to have at 
least four days of diary data missing at Visits 2 and 4. 

2) 	 The remainder of the subgroup analyses conducted are not described, nor are the 
number of such sub-analyses reported. 

3) 	 The validity of discarding almost 15% of the sample to do a subgroup analysis on 
lower weight subjects is questionable. 

14.7.4 	 Secondary Efficacy Endpoint Analysis 

Secondary endpoints were mean change from baseline to week 4 in weekly number of daytime 
incontinence episodes, number of micturitions/24 hours at four and twelve weeks, urinary 
volume/void at four and twelve weeks, and frequency of nocturnal enuresis after four and twelve 
\veeks, as well as parental responses on the PEMQoL and the treatment satisfaction questionnaire. 
Results on the secondary endpoints generally did not demonstrate an efficacy advantage in the 
treatment group. 

The change in number of incontinence episodes from baseline to week 4 was not significantly 
different between placebo and treatment groups (p=0.09), nor was change in mean number of daily 
micturitions at either week 4 (p=0.23) or week 12 (p=0.72) nor change in frequency of nocturnal 
enuresis at week 4 (p = 0.05) or 12 (p=0.31). All five measures decreased with time in both groups. 
Similar results were obtained in the PP analysis. The mean volume per micturition increased over 
time, and did differ significantly between groups at both four weeks and twelve weeks (Table 80). 
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Table 80 Mean Urinary Volume per Micturition by Treatment Group 

Tolterodine PR 2 mg qd PlaceboMean Urinary Volume Voided per Micturition 
{N = 252) lN = 1171___ 

-;:83::-:-se-:l~in-e----------:M~ea_n_(::::S::::D:-:-)--------8~5~"_:::7:29::-(7:3~8~7:::::8:-)----::-84.73 (36 57) 

Median (min- max) 77.68 80.08 
Patients no! report1ng (n) 6 1 

Week 4 Mean (SD) 98.62 (42.28) 91 42 (40.81) 
Median (min - max) 91.67 85.71 
Patients no\ reporting (n) 0 0 

Week 12 Mean (SD) 104.84 (47.95) 95.06 (46.32) 
Mcd1an (min- max) 9546 88.00 
Patients not reponing (n) 0 0 

' 

Source: Tables 18 & T44, 5.3.5.1.4, pp 67, 175 

A nonparametric analysis was also conducted of several of these variables, pre-specified to be a 
supportive, not primary analysis. Assessment of change from baseline to 12 weeks in number of 
incontinence episodes, number of daily micturitions, mean volume/void and frequency of nocturnal 
enuresis found significance only in the mean volume/void (p=0.002). The degree of improvement of 
incontinence at week 12 was evaluated both by chi-square, testing the proportion fully continent, and 
by Wilcoxon test, testing for the difference in assignment to the five improvement categories. Fifteen 
percent of the tolterodine group become fully continent, compared to 10% of the placebo group; this 
was not significantly different (p=O.l2). The three "improved" categories contained a higher 
frequency oftolterodine subjects, while the "unimproved to worse" categories contained a higher 
frequency ofplacebo subjects (p=0.04). 

None of the subscales on the PEMQoL showed a significant difference between treatment groups. 
Parental satisfaction with treatment assessed responses at the end of treatment to 10 questions. The 
tolterodine group was significantly superior to placebo on the measures involving change in overall 
quality of life (p=0.02), improvement in symptoms (p = 0.03) and satisfaction with outcome 
(p=0.005). 

Medical Reviewer's comments: 

1) 	 Correction for multiple comparisons on the nine secondary endpoints and on the 
various subscales within the parental response instruments was not done. 

2) 	 The sponsor reports that the change in frequency of nocturnal enuresis was not 
significant at either week 4 or 12; however, the data presented show a p-value of 0.049 
at the four week comparison. Since this p value should be corrected for multiple 
comparisons, it would not, in fact, reach statistical significance. The statistics 
reviewer, in reanalyzing the sponsor's data, obtained a p-value of 0.07. 

Change from Baseline to Week 4 Mean (SD) 12.49 (32.94) 5.92 (24.15) 

Median (min-max) 

Patients not reporting (n) 

12.37 ( 

6 

5.66 

1 

Difference vs Placebo after 4 weeks Least Square Mean (SEM) 

95% Confidence Interval 

6.58 (3.29) 

(0.1 0. 13.05) 

P-value 0.047 

Change from baseline to Week 12 	 Mean (SO) 18.68 (40.13) 9.59 (27.40) 
Median (min- max) 13.23 5.43 
Patients not reporting (n) 6 

Difference vs. placebo Least Square Mean (SEM) 9.16 (4.04) 
afler 12 weeks 95% Cl (1.22. 17.11) 

value 0.024 
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3) 	 One of the subscales on the PEMQoL is described as "Treatment Success Scale." For 
reasons that are not given, the sample size for this subscale is significantly reduced 
as compared to the other subscales, in both tolterodine and placebo groups, with only 
about 57% of the subjects responding. The placebo group outscored the tolterodine 
group on this measure. 

14.7.5 Pharmacokinetic Data Summary 

Pooled PK data were compiled for Studies 020 and 008 and are reviewed in Section 5.2 

14.8 Safety 

14.8.1 Safety Measurements 

All participants who received at least one dose of study medication were to be included in the 
summaries and listings of safety data (one subject received no medication; thu~, the safety population 
is 368). Adverse events were coded according to the Medical" Dictionary for Regulatory Action 
(MedDRA) and were summarized by organ system and preferred term. 

The following safety measurements were evaluated: 

• 	 Reports of adverse events and reasons for withdrawal from the trial 
• 	 Post void residual urine volume (PVR), measured by bladder ultrasonography at each visit. A 

positive scan was defmed as >=20% of the theoretical bladder capacity, computed by {60 + 
(30*age )]. 

Medical Reviewer's comment: 

The theoretical bladder capacity was computed in Study 020 by a different formula: 
[30+{30*age)], with no reference given supporting this formula. As the two studies 
used populations of the same age, it is not clear why a different formula for 
calculating theoretical bladder capacity would be proposed. 

14.8.2 Extent of exposure 

Time in study for the tolterodine group is displayed in Table 81. There was a marked decrease in 
sample size in the last two weeks of the study. 

Table 81 Treatment Duration in Tolterodine Group 

Time on treatment (weeks) Number of patients % 
>0 242 96.41 
~4 242 96.41 
~8 237 94.42 
~9 237 94.42 
~10 236 94.02 
~11 224 89.24 
~12 157 62.55 

Unknown 9 3.59 

Source: Table 11, 5.3.5.1.4, p 61 
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The frequency with which subjects dosed by opening the capsule and sprinkling beads on food is 
reported in Table 82. Slightly more subjects were able to consume the capsule by the end of the 
study, and at both weeks 4 and 12, the tolterodine group had a slightly higher frequency of using the 
sprinkled beads. 

Table.82 Method of Drug Administration by Treatment Group 
..., 

Tolterodine PR 2 mg qd PlaceboMost common Method of 
(N =252) 	 (N =117)Drug Administration 

n % n % 
Week4 	 Whole capsule 210 83.3 103 88.0 


Sprinkled beads 34 13.5 13 11.1 

Not reported 8 3.2 1 0.9 


Week 12 	 Whole capsule 214 84.9 102 87.2 

Sprinkled beads 36 14.3 12 10.3 

Not reported 2 0.8 3 2.6 


Source: Table 12, 5.3.5.1.4, p 61 

Medical Reviewer's comments: 

1) 	 Given that Table 81 is based on the safety population (excluding the one subject 
who took no study medication), it is unclear why an additional nine tolterodine 
subjects are missing as early as ">0 weeks" of treatment or how they could remain 
in the safety population if in fact they left the study before completing more than 0 
weeks of treatment. 

2) 	 The reason for the considerable drop in participation at week 12 is not provided. 
Given that Visit 4 could occur within+/- 7 days of the expected date, the 67 
subjects in the tolterodine treatment who apparently withdrew between 11 and 12 
weeks may represent study who had their Study 4 visit on days 77-83. 

3) 	 No data are provided regarding the treatment duration in the placebo group. 
4) 	 Although the use of sprinkled beads appears similar in the two groups as 

presented in Table 82, this obscures the actual pattern of use, which is presented 
in Table 83, generated by the reviewer from the raw data. More than four times as 
many tolterodine as placebo subjects used the beads throughout the study; 

· placebo subjects more commonly used the beads in the early part of the study and 
were able to consume the capsules by the latter part of the study. 
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Table 83 Method of Drug Administration over Portions of the Study by Treatment Group 

Time Method Tolterodine: N % Placebo N % 

At week 4 assessment only Whole capsule 243 96.4 107 91.5 
Sprinkled beads 3 1.2 9 7.7 
Not reported 6 2.4 1 0.9 

At week 12 assessment only Whole ca_psule 245 97.2 110 94.0 
Sprinkled beads 5 2.0 4 3.4 
Not reported 2 0.8 3 2.6 

Throughout study Whole capsule 220 87.3 114 97.4 
Sprinkled beads 31 12.3 3 2.6 
Not reported 1 0.4 0 0 

Source: Appendix 3.5.2, 5.3.5.1.4, pp 925-981 

5) 	 No analysis of outcome is made considering method of drug administration (intact 
capsule v. sprinkled beads). 

14.8.3 Serious adverse events 

Deaths: there were no deaths. 

Premahlre termination due to safety reasons: Two placebo and four tolterodine subjects terminated 
premarurely from the srudy because of adverse events. They are listed in Table 84. The two subjects 
in the placebo group suffered four adverse events, one mild and two moderate, all of which were 
judged to be treatment-related (dermatitis in one subject and a combination of events beginning on 
day 1 and described as micrurition urgency, difficulty in micrurition and daytime enuresis). Six 
adverse effects occurred in the four tolterodine-treated subjects, five mild and one moderate. All 
were judged to be treatment related. Adverse events leading to withdrawal were difficulty in 
michlrition in two subjects (described as more residual volume and PVR >20% of bladder capacity, 
respectively), abnormal behavior ("insubordination") in one and one child developed rash, abdominal 
pain and decreased appetite. The adverse events that occurred in the placebo group occurred in the 
first 1-2 days, while those in the tolterodine group were uncharacterized as to onset in four cases, and 
occurred after about four weeks of treatment in the other two cases. 
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Table 84 Withdrawals due to Adverse Events 

A~(y)l 

Race/ On&et A!. Ae. 
Genderl Day/ millx related?/ 

Investigator/ Weight Investigator Preferred Term Duration seriousness/ Outcome Drug 
Treatment 

-Fiace!:>O 
Patie,:.:no._t_ __,(kg);____.:.=.:.:.:.____Term (MedDR~)__(day~)~tensi_!x of AE withdrewn? 

~1592125029 9!VJ/M.t36 	 Skin rash Dermatitis NOS 2/6 No.<Moderate Recovere<l Yes.'Yes 
<17827120079 7MJ/MI20 	 More urge MICturition 1130 No/Moderate Not Yes.'Yes 

syndrome urgency recovereo 
(urgent 
micturition) 

<:7827120079 7MJ/MI20 	 More resodual Oifficu~y in 1130 No/Moderate Not Yes.'Yes 
volume (more mictuntoon recovered 
urinary retention) 
(diffocuh)· in 
mtetunbon) 

47827120079 7MJII-A'20 Enuresis Enuresis 1130 No/Mild Not Yes.'Yes 
(doumalj recovered 

Agc(y)/ 
Race/ Onset AE AE 

Genderl Day/ max ~fated?/ 
Investigator/ Weight Investigator Preferred Term Duration seriousness/ Outcome Drug 

_Treatment . Patien_t__(kg),_____:Te"!'____(~e~DRA)__ (~ays)__i_n_te~~i_ty__ ~!_~~--_!!:_i!'::'q~wn.!_ 
Tolte>rodone PR 2 mg Qd 

39718121020 7MJ!Mt36 	 lnsubord111ation Abnormal 121 No/Moderate Unknown YesrYes 
behavior behavior NOS 
abnormal 

50933110074 10/WIF/2 	 D1ffocutty in Difficutty in 28i41 No.·"Mild Recovere<l Yes.'Yes 
7 	 micturition micturitton 


(More res1dual 

volume) 


57296•21060 5/VV/F/20 	 PVR >20% of 
theoretical 
bladder capacity 
(difficuny in 
micturition) 

57296f21064 5/\N/F:21 	 Rash 

5729612106<~ 5.1\/'NF/21 	 Abdominalia 

57296•2100.: 5MJJFJ21 	 Appetrte poor 

Diff1cuHy in 
micturition 

32139 No/Mild Not 
recovere<l 

Yes/Yes 

Rash 
erythematous 
Abdominal pain 
NOS 
Appet•te 
decreased NOS 

116 

16 

133 

No/Mild 

No/Mild 

No/Mild 

Recovere<l 

Reccvered 

Not 
recovered 

Yes.'Yes 

YesfYes 

YesfYes 

Source: Table 35, 5.3.5.1.4, p 102-103 

Medical Review Comment: 

The placebo subject who was withdrawn due to micturition difficulty and "more 
residual volume" did not actually have an elevated PVR. 

Serious adverse events: There were two tolterodine subjects who experienced three serious adverse 
events (SAEs). They are listed in Table 85. No SAEs occurred in the placebo group. None of the 
SAEs resulted in withdrawal (although one did require temporary discontinuation of the drug during 
hospitalization), and none were considered treatment related. Details of the cases are: 

• 	 #10202 - hospitalized with fever and UTI, treated with 14 days of antibiotics; drug was 
restarted three days after diagnosis and patient was placed on UTI prophylaxis for the 
remainder of the study 

• 	 #21 008 - developed an abscess behind the right knee which required hospitalization and 
incision and drainage; the infection recurred about two weeks later, and required a second 
course of antibiotics to resolve 
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Table 85 Serious Adverse Events 

Age(y)l 
Race! Onset Related 

Gender/ Preferred Day/ to 
Weight Investigator Tenn Duration AE max Outcome Action Study 

Tre~~ent ln_!esligator Patient (kg) Term (MedORA) (days) intensity of AE Taken Drug? 
Tol;crodu>C PR 2 "'.9 go 

-­ -­ ·· 397i7 - ---z;oos--?.wif::f£1 smai,-----Ailscess____35i2s···-·-t;;;Cideiate--Reco_ve_ilid___None--N-o-­
intection NOS 
behind right 
knee 
(abscess) 

55643 10202 6fWIF/28 Urinary tract Urinary trac1 59.'7 Moderate Recovered Dose No 
infection infectron Delayed! 

NOS Changed 

10202 6/WIF/28 Fever Pyrexra 59!7 Moderate Recovered Dose No 
OeLayeai 
Chan d 

c,...,,r--.· T .... t-.1 ... T1() 

Source: Table 34, 5.3.5.1.4, p 100 

Medical Reviewer's comment: 

Although subject 10202 is described as having a UTI, the details of her hospitalization and 
duration of antibiotics suggest that it may have been pyelonephritis. Justification of the 
determination that this SAE was unrelated to the treatment is not given. 

Frequent adverse events: At least one adverse event was reported by 64 and 62% of the tolterodine 
(N=l61) and placebo groups (N=73), respectively. The most frequent adverse events were UTis, 
headaches and fever. Events occurring in the tolterodine group at twice the placebo rate were: 

• Eye irritation (0.8 vs. 0%) 

• Pneumonia (0.8 vs. 0%) 

• Decreased appetite NOS (0.8 vs. 0%) 

• Rhinitis NOS (2.0 vs. 0%) 

• Diarrhea (3.2 vs. 0.9%) 

• Constipation (2.4 vs. 0.9%) 

• Headache NOS (4.4 vs. 1.7 %) 

Regarding anticholinergic side effects, dry mouth was reported in one subject in each group, or 0.4% 
of the treatment group, compared to 0.9% of the placebo group. Dry eyes or blurred vision were 
reported in 0.8% oftolterodine subjects and no placebo subjects. Constipation occurred in 2.4 vs. 
0.9% of treatment and control subjects, respectively. There were no reported cases of frank urinary 
retention, but urinary difficulty occurred in 1.2% of subjects on tolterodine and 1.7% ofplacebo 
subjects. 

Table 86 presents the adverse events occurring in 2:_2% of subjects. Adverse event rates were also 
analyzed by gender, age group, weight group and most common method of administration. Stratified 
by gender, it is clear that females experienced a higher frequency of adverse events in both the 
tolterodine (89.5% vs. 60%) and placebo groups (86.5% vs. 63.1 %). The most striking discrepancy 
was the incidence of UTI: 16.9% among tolterodine treated girls as compared to 1.6% in males, and 
11.5% in placebo treated girls as compared to 0% in males. Table 87 shows the incidence of adverse 
events by age and treatment group and by weight and treatment group. Younger children had a 
higher frequency of adverse events in both tolterodine and placebo groups. Adverse events were 
higher in the lowest weight group within the tolterodine arm, consistent with an exposure-effect 
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relationship, but this pattern was not seen in the middle weight group, who had a lower frequency of 
adverse events than the heaviest children. 

The study reports that safety and tolerability did not differ according to the method of administration 
of the study drug (intact capsule vs. sprinkled beads). Table 88 was created by the reviewer, and 
shows the distribution of adverse events by treatment group and method of administration, at both the 
four week visit and th.e twelve week visit. 

Table 86 Adverse Events Reported by ~2% of Subjects, by Treatment Group 

Tolterodinc PR 2 mg qd Placebo 
System Organ Class/Adverse Event (preferred term) N=251 N=117 

n % n % 
Gastr01ntes1tnal disorders Abdominal pam NOS s 24 4 3.4 

Abdominal pain up~ 6 2.4 5 4.3 
Constopabon 6 2.4 1 09 
Diarrhea NOS 8 3.2 1 0.9 
Sore throat NOS 4 1.6 3 2.6 
Vomiting NOS 9 3.6 3 26 

General di50rders and administration sole cooditions Pyrexia g 3.6 8 6.8 
Infe-ctions and infestations lnni.H!f1za 1 04 3 2.6 

Nasopharyngitis 7 2.8 3 2.6 
Urinary tract infection NOS 23 9.2 6 51 

Netvous S)'>olem disordetS Headache NOS 11 44 2 1.7 
R~spira!or,. thoracic and mediastinal disorders Couoh e 3.2 3 2.6 
Source Tatiic Tt i 
Pe~cenlagr: [%t o ba~ on Iota! number of patients in the ~fety populaHon for each treatrnenl group For each patient en event VIRtS counted 
oolv once reoard~ of the number of limes reoorted 

Source: Table 30, 5.3.5.1.4, p 90 

Table 87 Adverse Events by Age, Weight and Treatment Groups 

Tolterodine Groups PIacebo Groups 
All Adverse 4-6 years 7-8 years 9-11 years 4-6 years 7-8 years 9-11 years 
Events N = 100 N= 105 N =46 N =55 N =40 N=22 
N 86 82 19 52 26 8 
% 86.0 78.1 41.3 94.5 65.0 36.4 
All Adverse < 20 kg >=20 & <30 >= 30 kg < 20 kg >=20& <30 >= 30 kg 
Events N = 38 N = 145 N=68 N = 16 N=69 N=32 
N 40 94 53 8 59 19 
% 105.3 64.8 77.9 50.0 85.5 59.4 

Source: Tables T67 & T68, 5.3.5.1.4, pp 229-228 

Table 88 Adverse Events by Method of Administration and Treatment Group 

Tloterod'me Groups PIacebo Groups 
All Adverse 
Events­
1st4 Weeks 

Whole Capsule 
N =210 

Sprinkled Beads 
N=34 

Whole Capsule 
N = 103 

Sprinkled Beads 
N = 13 

N 60 24 36 5 
% 28.6 70.6 35.0 38.5 
All Adverse 
Events-
Wks 5-12 

Whole Capsule 
N =214 

Sprinkled Beads 
N=36 

Whole Capsule 
N= 102 

Sprinkled Beads 
N = 12 .. 

N 43 20 21 4 
% 20.1 55.6 20.6 33.3 

Source: Tables T69 & T70, 5.3.5.1.4, pp 217-235 
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Medical Reviewer's comments: 

1) 	 The total number of subjects experiencing adverse events in each group is not 
reported, but must be calculated from the listings of individual categories. 

2) 	 Although occurring at less than twice the placebo rate, two events having increased 
incidence in the tolterodine group are worth noting: UTis, including cystitis and 
pyelonephritis (7.6% in the tolterodine group vs. 5.1% in the placebo group) and 
abnormallaggressive behavior (1.6% in the tolterodine group vs. 0.9% in the placebo 
group). 

3) 	 The sponsor counts twenty-four events (classed under eye disorders, gastrointestinal 
disorders, general disorders, psychiatric disorders and renal and urinary disorders) as 
anticholinergic adverse events. Using the sponsor's classification, 54 tolterodine 
subjects, or 21%, and 27 placebo subjects, or 23%, experienced anticholinergic 
adverse effects. However, no documentation is given for attributing a number of these 
adverse effects to anticholinergic actions (e.g., encopresis). Using the more standard 
Jist of anticholinergic effects (dry eyes, dry mouth, constipation, urinary retention), 
overall, the rate of anticholinergic side effects was 4.8% in the tolterodine group and 
3.5% in the placebo group. · 

4) 	 Although the study report states that there is no difference in safety/tolerability 
regardless of method of administration, it is clear from Table 88 that subjects who 
used sprinkled beads had a much greater incidence· of adverse effects. This may be 
related to the higher Cmax of the sprinkled beads (or may be related to confounding 
factors, such as younger age, lower weight, or other characteristics found 
disproportionately in the group unable to swallow the capsule). This is not explored 
by the sponsor. 

14.8.4 Post Void Residual Urine Volume (PVR) 

PVR was assessed by bladder ultrasonography at each visit and a value greater than 20% of 
theoretical bladder capacity was confirmed with a second scan. There were no instances of complete 
urinary retention. Over the course of treatment, the mean PVR increased by 0.68 ml in the tolterodine 
group and decreased by 2 ml in the placebo group. The incidence ofPVR >= 20% of theoretical 
bladder capacity was 1.2% in the tolterodine group and 0.9% in the placebo group. Table 89 displays 
the data at each visit for the four subjects with elevated PVRs. 

Table 89 Subjects with Elevated PVR (>= 20% of Theoretical Bladder Capacity) 

Percent of Percent of 
Age (ylf Th~or~tic;ol Theoretical 
Race/ PYR (ml) Bladder Bladder 

lnvesbgatorl Gcnder1 PVR (ml) Second Capacity, Capacity, Date or 
Patient Trea~ment Wei~ht !kal Visit First Scan Soan First Scan Second Scan Visit 

~:~33.'1 ~~~" Te>!tE'fOOH>i' PR 2 mg qd 1CV/.'Ff27 Screoen•l9 7~ !> 21.f"' 1.39 2002~05~07 

Rando!'nlZalion 20 ~56 2002·05·16 
Tteat!"!'l.e'nl i:; 76 '2028 21 11 2002·06-13 
End o! tn.atment 62 1i.22 2002·07-23 

568~0i10041 Placebo 51'tllf !27 Scteenng 54 ~ 2571 16 19 2002-CS-28 
Rando-"'!"'izat.on 38 18 10 2002-07-~7 

Treatment 39 1625 2002-08-09 
End of treatment 79 56 J292 22.33 2002·10.11 

5i181.'~0050 Tonerooir>e PR 2 mg qd 5tWIF120 Screening 34 16 19 2002-05 31 
Ra.ndo"!'\IZahon 9 .1129 2002-06~0 

Treatment 23 10 95 2002-07-02 
Ena o! treatment H8 71 56.19 33.81 2002·09·04 

5Tl96!21Cl60 Totrerodine PR 2 mg qd ';JII.'VIf!2C Screening 0 000 2002· 05-16 
RandomiUihon 63 11 30.00 5 24 ZOC2-C5-27 
Treatment "t12 10Z 53 33 .0:8 57 2002·07-08 
End of treatment 112 102 53 3J .o:s 57 2002-07-0S 

Source: Table 37, 5.3.5.1.4, p 107 
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Medical Reviewer's comment: 

Although the incidence of elevated PVR was not much greater in the tolterodine group 
than in the placebo group, the severity was. Two of the three tolterodine subjects had 
PVRs more than 50% of theoretical bladder capacity on at least one scan, and two 
tolterodine subjects were withdrawn from the study due to elevated PVR. 

14.8.5 Vital Signs 

Vital signs were obtained at baseline and at the end of treatment; however, the study report notes only 
that changes from baseline were small and not Of clinical significance. Systolic and diastolic blood 
pressure and heart rate increased slightly from baseline in the tolterodine group; increases were 
smaller in the placebo group, and systolic blood pressure actually declined minimally in the placebo 
group. 

14.9 Reviewer's assessment of efficacy and safety 

The primary efficacy endpoint, change from baseline to week 12 in number of weekly incontinence 
episodes, was not statistically significantly different from placebo. Significant differences from 
baseline as compared to the placebo group were also not demonstrated in most of the secondary 
endpoints (change in number of incontinence episodes from baseline to week 4, number of 
micturitions/24 hours and frequency of nocturnal enuresis (the latter two variables at either four or at 
twelve weeks), proportion of subjects continent at the end of treatment, and in the quality of life 
instrument (PEMQoL) assessed at the end of treatment). 

The mean volume of urine per micturition increased from baseline to both four and twelve weeks, 
with the difference in the tolterodine group being significantly greater than that seen in the placebo 
group. Categorization into one of five ''improvement" categories at the end of treatment 
demonstrated a statistically significant advantage to the tolterodine group. The assessed parental 
satisfaction with treatment showed significantly greater satisfaction in the tolterodine group than the 
placebo group at the end of treatment on 3 of I 0 questions (quality of life, symptoms and outcome). 

Subgroup analyses were conducted to explore the effect of baseline weight on response to treatment. 
\\'hen subjects weighing over 35 kg were excluded from analysis, the treatment group did show 
significant improvement in number of weekly incontinence episodes. 

Overall, there is no evidence of efficacy of tolterodine in significantly reducing the number of daily 
incontinence episodes among children aged 5 to 10 years with symptoms ofurinary urgency and 
frequency suggestive of detrusor instability. The statistically significant increase in the volume of 
urine per micturition is small and of doubtful clinical significance. 

There were no deaths and few serious adverse events in this study. The overall frequency of adverse 
events was similar between placebo and tolterodine treated subjects. The rate of anticholinergic side 
effects was slightly higher in the tolterodine group, but overall, was low in both groups. Laboratory 
and ECG data were not assessed in this study. 

There were, however, signals regarding increased incidence of urinary tract infections and behavioral 
disorders in the tolterodine group, particularly worrisome since they were also noted in Study 020. 
The incidence of UTI was almost doubled (9.2 vs. 5.1 %) in the tolterodine group, which may be 
related to the higher mean PVR noted in the treatment group. A number of psychiatric/behavioral 
complaints were reported in the tolterodine group, including four cases of abnormal behavior, one of 
which led to study withdrawal. 
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15 CLINICAL TRIAL 583E-UR0-0084-021 

15.1 Summary 

Title: "Long-tenn Safety, Tolerability and Clinical Efficacy ofTolterodine Prolonged Release 
Capsules in Children 5-15 Years of Age" dated January 14, 2003. 

Two amendments were made to Study 021, the first exclusively for the United States and one 
exclusively for Denmark. The first, dated February 19,2001, included the following changes: 

• 	 Discontinuation from the study of any females who became pregnant 

• 	 Added urine pregnancy tests at the initial visit and every three months subsequently 

Amendment #2, also dated February 19, 4001, included clerical changes to improve clarity and 
accuracy, exclusively for Denmark. 

• 
First patient entered: March 21, 2001 

Last patient completed: July 31, 2002 

15.2 Objectives 

The primary objective of this study was: 

• 	 to study the long-tenn safety and tolerability oftolterodine PRover 12 months of treatment in 
children aged 5-15. 

The secondary objectives were: 

• 	 to demonstrate long-tenn clinical efficacy oftolterodine PR in this population 

• 	 to perfonn other safety assessments 

15.3 Overall Design 

This multinational, multicenter, open label extension study was designed to evaluate the long-tenn 
safety and clinical efficacy oftolterodine PR daily over one year of treatment in 300 pediatric 
subjects aged 5 to 15 years, inclusive, with symptoms ofurinary urge incontinence suggestive of 
detrusor instability. Subjects were eligible if they had completed either Study 018 or 020 previously. 
Efficacy data was collected based upon a micturition chart completed at months 6 and 12, as 
compared to baseline values. 

The study was conducted at 45 sites in Europe (Austria, Belgium, Denmark, Gennany, Norway, 
Russia, Slovenia, Sweden, The Netherlands and the U.K.), Asia (Hong Kong) and the U.S. The 
recruitment goal was 200-250 subjects, all to receive tolterodine, with the dose based on each 
subject's in the prior trial (all subjects from Study 020 received 2 mg, subjects from Study 018 
received 2 or 4 mg). Withdrawn subjects who wished to re-enter the study were allowed to do so 
within 4 weeks after treatment cessation, as long as there were no safety concerns. 

15.4 Study Procedures and Conduct 

15.4.1 Schedule of Study Assessments 

All subjects had previously completed a study using 2 or 4 mg daily oftolterodine extended release 
capsules. The extension study began at what is designated Visit 5, which was held where possible 
concurrently with the previous study's tennination visit, or no more than four weeks later. The study 
drug was dispensed for the first three months at this visit. Return visits occurred at three-month 
intervals, at which time medication for the next three months' treatment was given out. A micturition 
diary was given to subjects at Visits 6 and 8 and collected at the subsequent visits. Table 90 outlines 
the procedures completed at each study visit. 
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Table 90 Schedule of Study Assessments 

Part of study period Inclusion Treatment period 

V1sit number* 5 Telephone contact 6 7 8 9 

Month in study 0 1 - 2 weeks after Visit 5 3 6 9 12 

Visit window (±days) ±7 ±7 ±7 ±7 

Written informed consent 

Inclusion/exclusion criteria 

Adverse events 

Concomitant medication 

Urine pregnancy test"* 

MSU for dipstick, culture/microscopy 

PVR 

Compliance to treatment 

Drug dispensing 

Drug accountability 

Dispensing of micturition chart 

Collection of micturition chart 

Blood sample (lab analyses) 

VASC (020) 

Benefit of treatment 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Xt 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• V1s1ts 1 - 2 (0 18) and 1 - 4 ( 020) are 1n the prev1ous study. 

*"*Required only for female patients from Study 018. 

t All drug-related or serious adverse events were followed until they resolved or were declared 


"stable" or "chronic." 

MSU = midstream specimen of urine: PVR = post-void residual urine volume; 


VASC =Visual Analogue Scale for Children. 


Source: Table 1, 5.3.5.1.3, p 21 

15.5 Study Drug 

15.5.1 Dose Selection 

The drug studied was tolterodine prolonged release (PR) 2 or 4 mg capsules, taken once daily. This 

dose was chosen based on the dose each subject received in the previous study. The drug was to be 

taken daily in the morning and swallowed whole with water. 

Medical Reviewer's comments: 


1) 	 Although it is not clearly stated, it appears that subjects who received placebo in 
Study 020 were started on 2 mg of tolterodine in Study 021. 

2) 	 It appears that subjects were instructed to swallow the capsules whole. The 
experience of subjects who were unable to swallow capsules and therefore used the 
sprinkled beads method of administration in Study 020 is not described. 

15.5.2 Choice of Comparator 

This \vas an open-label study; no comparator or placebo was used. 
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15.5.3 Assignment to Study Drug 

There was no randomization to or blinding of treatment assignment. 

15.6 Patient Population 

Study 021 included subjects who had previously participated in Studies 020 or 018; thus, it was a 
heterogeneous population. Table 91 displays the differences in the two populations. Table 92 
identifies the subjects comprising the ITT, safety and completer populations. 

Table 91 Patient Differences by Previous Study 

Design Feature Study 020 Study 018 
Age 
Inclusion criteria 

Treatment 

Eligible for enrollment in 
021 
Micturition chart data 

5-10 years 
;? one incontinence or 
dampness episode/day for 
;? 5!7 days. and >two 
micturitions/24 hours 
Randomized and double-blind, 
two thirds of patients treated 
with tolterodine PR 2 mg qd, 
and one third with placebo for 
12 weeks 
302 (of 342 randomized) 

Incontinence episodes during 
waking hours only. 
Episodes of "gross" 
incontinence separated from 
"dampness." except in UK. 

11 - 15 years 
Urinary urgency and ;? eight 
micturitions/24 hours, AND/OR 
;? one incontinence episode/week 

Open-label pharmacokinetic study; 
first 10 patients treated with 
tolterodine PR 2 mg qd, and next 
21 with tolterodine PR 4 mg qd for 
7 (6- 10) days 
31 (of 31 enrolled) 

Incontinence episodes during a 
24-hour period. not just waking 
hours. 
No distinction made between 
··gross" incontinence and 
"dampness." 

Source: Table 2, 5.3.5.1.3, p 25 

Table 92 Overview of Analysis Populations 

Population Treatment Group 
Tolterodine PR 

2mgqd 
Tolterodine PR 

2 mg qd 
Tolterodine PR 

2 mg qd 
(020) (018) (018) 

n % n % n % 

Enrolled 273 100 7 100 20 100 
Enrolled and not treated 2 0.7 0 0 0 0 
Safety/ITT population 271 99.3 7 100 20 100 
Withdrawn from study 117 43.2 4 57.1 7 35.0 
Completer population·· 154 56.8 3 42.9 13 65.0 

; AI! included patients who had taken at least one dose of study medication. 

"'' All included patients who completed the study. 
Source: Table 7, 5.3.5.1.3, p 47 

15.6.1 Inclusion and Exclusion Criteria 

Inclusion Criteria 

I. Subject appropriately included in and completed Study 018 or 020 
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2. 	 Participants/parents(s)/legal guardians(s) have provided written infonned consent to 

participate in the study 


Exclusion Criteria 

1. 	 Any condition which, in the investigator's opinion, made the subject unsuitable for inclusion 

2. 	 History of urinary retention, or PVR >= 20% of theoretical bladder capacity in the previous 
study 

3. 	 Severe constipation requiring rectal treatment and/or not responding to oral treatment 

4. 	 Post-menarchal females (Study 020) or not using adequate contraception (Study 018) 
• 

5. 	 Significant indication of hepatic or renal compromise, or evidence of hematuria at the end of 
the prior study 

6. 	 Participants taking any medications know to affect the lower urinary tract (except 
desmopressin for nocturnal enuresis in Study 020 only) or anticholinergic drugs or on an 
unstable dose of any drug with anticholinergic side effects 

7. 	 Any contraindications to or intolerance of anticholinergic therapy 

8. 	 Participants with. known allergy to tolterodine or its excipients 

9. 	 Participants who are currently taking antibiotics which interact with CYP3A4 metabolism 
such as antifungals or aminoglycosides 

15.6.2 Demographics and Baseline Disease Characteristics 

Forty-five European, Asian and American sites enrolled a total of 300 subjects. Belgium accounted 
for almost one-fourth of the subjects. Table 93 provides the breakdown by country for the 300 
subjects. The study comprises 273 subjects of the original342 from Study 020 and 27 from the 
original 29 in Study 018 (seven of nine who received the 2 mg dose and all twenty who received the 4 
mg dose). The Intention to Treat (ITT)/safety population excludes two subjects from Study 020 who 
never took any study drug in Study 021. The Completer population excludes the 128 subjects who 
withdrew from the study ( 117 from Study 020 and 11 from Study 0 18). 
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Table 93 Subject Enrollment by Country 

Country Treatment in Study 021 
Tolterodine PR Tolterodine PR Tolterodine PR Total 
2 mg qd (020) 2 mg qd (018) 4 mg qd (018) per country 

Austria 18 18 
Belgium 67 67 
Denmark 26 26 
Germany 13 13 
Hong Kong 11 11 
Netherlands 21 21 
Norway 34 34 
Russia 23 23 
Slovenia 8 8 
Sweden 13 13 
United Kingdom 39 39 
USA 7 20 27 
Total per Treatment 273 7 20 300 


Source: Table 4, 5.3.5.1.4, p 42 


Baseline and demographic characteristics for the ITT population are summarized in Table 94, 
compiled by the reviewer, as the study reports data separately for Study 020 and Study 018 subjects . 

. These characteristics were recorded at baseline for the original trial; data for the subjects originating 
in Study 020 are in Table 57 and Table 58. The trial enrolled a slight plurality of males. Over 90% 
were Caucasian, with almost all the remaining subjects being Asian/Pacific Islander. Approximately 
90% were extensive metabolizers. 

Table 94 Demographic Characteristics of ITI Population 

I Chara:::teristic Safety Population N=298 Completer Por ulation N =170 
N % N % 

1 Gender- Male 165 55.4 96 56.5 
Female 133 44.6 74 43.5 

Aoe Group 
5-6 years 67 22.5 38 22.4 
7-8 vears 121 40.6 69 40.6 
9-11 years* 83 27.9 47 27.6 
11-12 vears * 15 5.0 9 5.3 
13-14 years 12 4.0 7 4.1 

Race- White 274 91.9 !57 92.4 
Asian/Pacific Island 17 5.7 10 5.9 
Black 4 1.3 2 1.2 
Mixed 3 1.0 I 0.6 

Genotype- EM 267 89.6 153 90.0 
PM 14 4.7 9 5.3 

Missine: 17 5.7 8 4.7 
*These age groups overlap due to different age mclus10ns m Studies 020 and 018 
Source: Tables 8 & 30, 5.3.5.1.4, pp 48, 104 
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15.6.3 Withdrawals, compliance, and protocol violations 

One hundred twenty-eight subjects discontinued the trial early, representing 43% of subjects enrolling 
from Study 020 and 57% of those originally in Study 018 (Table 95). The most common reason for 
withdrawal was lack of efficacy, accounting for 37% of all withdrawals. Twenty-six percent of 
withdrawals occurred·.due to improvement. Eight subjects (6% of withdrawals) withdrew due to 
adverse events (see Section 15.8.3). 

Subjects were allowed to reenter the study within four weeks of a withdrawal, and were not counted 
among the withdrawals in this case. Seven subjects fell into this category including two who 
originally withdrew due to an adverse event (eye edema and planned surgery). Six of these subjects 
did complete the trial; one withdrew a second time (both times due to lack of efficacy). 

Medical Reviewer's comment: 

Although the protocol specifies that subjects must re-enter within four weeks of 
withdrawal, four of the seven re-entries exceeded this limit. The range of the interval from 
withdrawal to re-entry was 10-78 days. The two subjects who withdrew due to adverse 
events both exceeded the 28 day interval between withdrawal and re-entry, and therefore 
should be counted among subjects who withdrew due to adverse events. 

Table 95 Reasons for Withdrawal by Study of Origin 

Treatment in Study 021 
Reason for Tolterodine PR Tolterodine PR Tolterodine PR Total 

Withdrawal' 2 mg qd (020) 2 mg qd (018) 4 mg qd (018) 
N = 271 N=7 N= 20 N = 298 

n o;o n % n % n % 
Adverse event 8 3.0 8 2.7 
Protocol violation 2 0.7 1 5.0 3 1.0 
Consent withdrawn 14 5.2 3 42.9 6 30.0 23 7.7 
Lost to follow-up 13 4.8 1 14.3 14 4.7 
Lack of efficacy 47 17.3 47 15.8 
Improvement 33 12.2 33 11.1 
Total 117 43.2 4 57.1 7 35.0 128 43.0 
.,. The last withdrawal reason is used for reentered patients . 

Source: Table 5, 5.3.5.1.4, p 44 

Compliance was assessed by comparison of expected number of capsules taken to amount of unused 
study medication returned at Visits 3 and 4. Compliance was defined as actual use >=75% of 
expected use. The investigator also assessed compliance at each visit by discussion with the patient. 
Compliance across the study averaged 84%, however, it was greater in the subjects from Study 020 
(87%) than those from 018 (59%). · 

Medical Reviewer's comment: 

The protocol specifies two methods of determining compliance: drug counts and 
investigator assessment. The results state that compliance was determined based on 
drug counts, but notes that the investigator's assessment was not always in accord. At 
Visit 9, investigators assessed only 66% of the subjects to be >= 75% compliant. 

Protocol violation criteria were defined a priori and subjects categorized as violators prior to closure 
of the database. Major protocol violations occurred in 93 subjects (31 %). Specific violations are 
noted in Table 96. The vast majority concern unusable micturition chart data. 
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Table 96 Major Protocol Violations by Group 

------------------------~------~----~N~u~m~b=er~(~~o).ofpa~ti~e~n~ts~--------------
Protocol Violation·· Tolterodine PR Tolterodine PR Tolterodine PR 


2 mg qd 2 mg qd 4 mg qd 

(020) (018) (018) Total 

N =271 N =7 N =20 N =298 
Violation of eligibility 
Time interval between 
studies> 60 days 
Reentered 
after > 1 0 weeks 
Missing/invalid micturition 
charts at both Visits 7 & 9 
Compliance < 75% 
Prohibited medication 
PVR not done 

1 (0.4) 
4 (1.5) 

1 (0.4) 

51 (18.8) 

18 (6.6) 
2 (0.7) 

17(6.3) 

4 (57.1) 	 6 (30.0) 

• 
1 (14.3) 	 5 (25.0) 

1 (5.0) 

1 (0.3) 
4 (1.3) 

1 (0.3) 

61 (20.5) 

24 (8.1) 
2 (0.7) 

18 (6.0) 

Total number 94 5 12 111 
major violations 

Total number(%) patients 77 (28.4) 4 (57.1) 12 (60.0) 93(31.2) 
with major violation(s)** 


,, Percentage of the total number of patients in each treatment group. 

,,,, Patients may have more than one major violation. 


Source: Table 6, 5.3.5.1.4, p 45 

Medical reviewer comments: 

1) 	 The absence or unreliability of 20% of the data used for several of the major efficacy 
endpoints is a significant review issue. 

2) 	 The report is contradictory on the inclusion of subjects with < 75% compliance. It 
notes that these subjects were not excluded from the completer population; however, 
their data were excluded from the micturition chart analysis. 

15.7 Efficacy 

15.7.1 Key Efficacy Assessments 

The clinical efficacy variables were based on the micturition charts, and on the Visual Analog Scale 
for Children (VASC) for subjects 9 years or older. The V ASC is a validated questionnaire with six 
subscales used to measure the subject's well-being (alertness, self-esteem, mood, inhibition, stability 
and litheness). This scale was administered only to those subjects from Study 020 aged 9 and greater. 

Parental or subject assessment as to the benefit from treatment was also assessed, at Visit 9, and rated 
as "no," "little" or "much" improvement. The micturition charts were completed over the 7 days 
preceding Visits 7 and 9. Variables from the charts were: 

• 	 Change from baseline to month 12 in weekly number of incontinence episodes (during 
waking hours for subjects from Study 020) 

• 	 Change from baseline to month 12 in number of micturitions over 24 hours 
• 	 Change from baseline to month 12 in urinary volume voided (using a measuring vessel 

provided to the subject) (subjects from Study 020) 
• 	 \Vhether the previous night was wet or dry (subjects from Study 020) 

Subjects from Study 020 were instructed to record all problematic episodes as "major" incontinence; 
minor, insignificant leakage was recorded as "dampness." (This distinction was not made in the UK, 
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or in Study 018.) Data obtained during a period when the investigator suspected a UTI was excluded 
if the UTI was confirmed by culture or if culture was unavailable. 

Additional, exploratory, analyses pre-specified in the protocol included subgroup tabulations by age, 
gender and body weight for number of weekly incontinence episodes. 

Medical reviewer comments: 

1) 	 Although generally the micturition chart data were collected over 7 days, the 
volume/void was measured on only 2 of the 7 diary days. It is not specified which two 
days were chosen, whether they were consecutive and whether the choice of days was 
made by the subject/parent, by the investigator, or pre-specified in the protocol. 

2) 	 Data collected during a culture-positive UTI occurring when the investigator had not 
suspected a UTI was included (4 cases). This introduces a possible bias, as variables 
in the micturition chart may influence the investigator's suspicion of UTI. 

3) 	 The use of whether the prior night was dry was not specified as an efficacy endpoint in 
the protocol. 

4) 	 As noted in the review of Study 020, it appears that the VASC was developed for and 
validated on children with short stature, not incontinence. 

15.7.2 Pharmacokinetic Assessments 

No pharrnacokinetic assessments were conducted in Study 021. 

15.7.3 Primary Efficacy Endpoint Analysis 

All efficacy measures were considered secondary endpoints in this study, since its primary objective 
was to study long-tem1 safety. Efficacy data was analyzed separately for subjects originating in 
Study 020 and in Study 018, and the results presented here will focus on subjects from Study 020, 
who were all on the same dose of tolterodine as used in the two previous controlled trials, and who 
constituted over 90% of Study 021 participants. Subgroup analysis was also conducted dividing 
subjects into those the baseline urinary< or>= 6 micturitions/24 hours, and on age, gender and 
weight groups. 

The main efficacy endpoint analyzed was change from baseline to month 12 in number of weekly 
incontinence episodes during waking hours. The analysis was conducted on the ITT/safety and 
completer populations. Only descriptive statistics are reported; significance testing was not done. 
Data on reduction in the number of weekly incontinence episodes are shown in Table 97. In the ITT 
population, there was a reduction of 8.6 weekly episodes at month 6 of treatment and of 9.1 episodes 
at month 12, as compared to a baseline frequency of 14.3 episodes per week. 
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Table 97 Change in Weekly Incontinence Episodes 

Number of incontinence episodes/week 
Safety Population 

N = 271 
Completer Population 

N = 154 
Missing (baseline and/or both Visits 7 and 9) 54 3 
Baseline Mean (SD) 14.3 (8.6) 14.7 (8.8) 

Median (min- max) 12.6 13.0 I 

n 217 151 
Visit 7/Month 6 Mean (SD) 5.7 (8.2) 5.8 (8.2) 

Median (min- max) 3.0 3.3 1 

n 217 148 
Visit 9/Month 12 Mean (SD) 5.2 (9.6) 4.8 (10.3) 
or withdrawal Median (min- max) 3.0 3.0 f 

n 217 147 

Change from baseline Mean (SD) -8.6 (8.7) -9.0 (9.4) 
to Month 6 Median (min- max) -7.7. -8.2 

95% Cl (-9.8, -7.5) (-10.5, -7.5) 
n 217 148 

Change from baseline Mean (SD) -9.1 (9.6) -9.7 (1 0.4) 
to Month 12 Median (min- max) -8.0 -9.0 

95%CI (-10.4, -7.8) (-11.4, -8.0) 
n 217 147 

The number of incontinence episodes/week was set to a maximum of 112. 
For the safety population: carry forward/backward between Visits 7 and 9. 

Source: Table 11, 5.3.5.1.4, p 53 

Sub-grouped by baseline urinary frequency, both groups showed improvement of similar proportion: 
those with >= 6 micturitions/day dropped from 15.4 weekly incontinence episodes at baseline to 6.0 
at month 12 (a decrease of9.4/week) while those with< 6 micturitions/day decreased from a baseline 
frequency of 13.1 episodes per week to 4.3 at month 12 (a change of -8.8 episodes/week). Results 
were similar, although of slightly lesser magnitude at month 6. Restratifying into >7 and<= 7 
micturitions/day, results were similar, although more striking in the subgroup with greater baseline 
frequency (a decrease at month 12 of 10.9 episodes/week vs. 8.3 in the less frequent group). The 
populations were further enriched by sub-grouping according to>= 6 micturitions/day AND >=10 
incontinence episodes/week, and results again favored the more severe group. 

Finally, subgroup analyses were also performed to look at the effect of age, gender and body weight 
on number of weekly incontinence episodes. There were improvements favoring children aged 7-8 
years, females and those <20 kg. However, it is noted that those subgroups with greatest 
improvement also had the highest frequency of baseline incontinence. Table 98 presents the results 
of these subgroup analyses on the change in weekly frequency of incontinence. 
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Table 98 Change from Baseline in Weekly Incontinence by Analysis Subgroup 

Subgroup Baseline Month 6 Month 12 Change at Month 6 Change at Month 12 
Age group 
Age 5-6 
N=SS 

13.5 5.8 4.3 -7.7 -9.2 

Age 7-8 
N=94 

.~5.6 5.6 4.9 -10.0 -10.6 

Age 9-11 
N=68 

13.3 5.7 6.3 -7.6 -6.9 

Gender 
Male 
N=117 

13.9 6.1 5.8 -7.8 -8.1 

Female 
N=100 

14.8 5.2 4.6 -9.6. -10.2 

Weight Gp 
< 20 kg 
N=31 

14.8 4.6 3.6 -10.3 -11.2 

20 to <30 kg 
N=127 

14.2 6.6 5.9 -7.6 -8.3 

>= 30 kg 
N=59 

14.3 4.4 4.6 -9.9 -9.7 

Source: Tables 40-42, 5.3.5.1.4, pp 111-112 

Medical Reviewer Comment: 

In the absence of a placebo control, it is not possible to determine if the efficacy results 
represent a true treatment effect, the maturational effect of time, or regression toward the 
mean amplified in those groups with more severe baseline values. 

15.7.4 Secondary Efficacy Endpoint Analysis 

Additional secondary endpoints were mean change from baseline to month 12 in number of 
micturitions/24 hours, urinary volume/void, number of dry nights/week, as well as achievement of 
co!ltinence, well-being as assessed by the VASC and parental assessment of treatment benefit. 
Number of micturitions per 24 hours was not reported for the entire ITT group; rather, two subgroup 
analyses based on urinary frequency at baseline (cutting baseline urinary frequency at>= 6 
micturitions/24 hours and at >7 micturitions/24 hours) were conducted. Subjects with baseline 
frequency of>= 6 micturitions/day had a decrease of 1.7 micturitions daily at both the 6 and 12 
month assessments, while those with fewer than six daily micturitions at baseline had a minimally 
increased urinary frequency (0.1 micturitions at month 6 and 0.2 at month 12). Results were similar 
with the cut made at >7 micturitions/day at baseline. 

Similarly, only subgroup analyses, using the same cut-points, are presented for the variable urinary 
volume/void. Increases were seen in both the "normal frequency" subgroup, and the "pathological 
frequency" subgroup at both cut-points. 

The number of dry nights per week increased from a baseline average of 2.6 to 3.9 by Month 6 and to 
4.3 by Month 12. The proportion fully continent during daytime hours was 25.5% by Month 6 and 
28.4% by Month 12, although almost 20% of the subjects had no data on this variable. Over half the 
population remained incontinent at both time points. Evaluation of five degrees of improvement 
(worse, none, minimal, moderate and 100% continent) showed that, of those with data on this 
variable, almost 90% had experienced minimal to 100% improvement at each time point. 
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The V ASC scale was administered only to subjects aged nine or older from Study 020, or 
approximately 18% of the ITT population. Confidence intervals around the change from baseline to 
Month 12 included 0 on each of the six subscales, indicating no significant change. 

Parental perception of treatment benefit is presented in Table 99. Although there were considerable 
missing data, almost half of parents considered that their child had received much benefit from 
treatment 

Table 99 Parent-Perceived Treatment Benefit by Group 

Parent/guardian Safety Population Completer Population 
assessment of N =271 N =154 

treatment benefit n % n % 
No Benefit 36 13.3 15 9.7 

Little Benefit 54 19.9 41 26.6 

Much Benefit 130 48.0 98 63.6 

Missing 51 18.8 


Source: T 54, 5.3.5.1.3, p 121 

Medical Reviewer's comment: 

Data on change in number of micturitions/24 hours and volume/void should be presented 
for the entire liT population. Sub-group analyses are exploratory and should not be the 
only analyses reported. 

15.8 Safety 

15.8.1 Safety Measurements 

All participants who received at least one dose of study medication were to be included in the 
summaries and listings of safety data. Adverse events were coded according to the Medical 
Dictionary for Regulatory Action (MedDRA) and were summarized by organ system and preferred 
term. 

The following safety measurements were evaluated: 

• 	 Reports of adverse events (by participant, parent, or guardian) 
• 	 Pregnancy outcome in any cases of exposure in utero 
• 	 Change in laboratory assessment (hematology and serum chemistries) from baseline to Visit 9 
• 	 Urinalysis, with microscopy and culture if dipstick positive, done at Visits 7 and 9 
• 	 Pregnancy tests on all female subjects of child-bearing potential at 3 month intervals throughout 

the study 
• 	 Post void residual urine volume (PVR), measured by bladder ultrasonography at visits 6 and 9. A 

positive scan was defined as >=20% of the theoretical bladder capacity, computed by [30 + 
(30*age)]. (This is the same formula used in Study 020.) 

15.8.2 Extent of exposure 

Time in study is displayed in Table 100. It should be noted that duration includes the term ofthe 
original study as well as time in Study 021; thus, subjects from Study 018, which lasted only 7 days, 
have shorter overall duration even if their time in Study 021 equaled that of subjects from Study 020. 
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Table 100 Treatment Duration by Study of Origin 

Tolterodine PR 2 mg qd Tolterodine PR 2 mg qd Tolterodine PR 4 mg qdDuration of . (020) (018) (018)treatment 
N = 271 N=7 N =20(months) 

n % n % n % 
0-<1 262 96.7 7 100.0 17 85.0 

1-<2 259 95.6 6 85.7 16 80.0 

2-<3 257 94.8 6 85.7 14 70.0 

3-<4 254 93.7 6 85.7 14 70.0 

4-<5 240 88.6 3 42.9 13 65.0 

5-<6 236 87.1 3 42.9 13 65.0 

6-<7 221 81.5 3 42.9 13 65.0 

7-<8 209 77.1 3 42.9 13 65.0 

8-<9 205 75.6 3 42.9 13 65.0 

9- < 10 190 70.1 3 42.9 13 65.0 

10-<11 184 67.9 3 42.9 13 65.0 

11- < 12 176 64.9 3 42.9 13 65.0 

12-<13 143 52.8 3 42.9 11 55.0 

13- < 14 112 41.3 

14- < 15 100 36.9 

:215 29 10.7 

Missing 9 3.3 3 15.0 


Source: Table 10, 5.3.5.1.3, p 50 

Medical Reviewer's comment: 

The expected duration of overall participation by subjects originating in Study 020 would 
be 15 months (three in Study 020 and 12 in Study 021 ). Eight-nine percent of subjects 
ended participation before this. Even allowing for subjects who had their final Study 021 
visit one week short of 12 months, as allowed in the study protocol, over 63% of subjects 
from Study 020 failed to complete the full length of Study 021. 

15.8.3 Serious adverse events 

Deaths: there were no deaths. 

Premature termination due to safety reasons: Eight subjects, all originating from Study 020, 
tem1inated prematurely from the study because of eleven adverse events. They are listed in Table 
101. One event was severe (aggravated aggression), and all but one moderate event (aggravated 
incontinence) were judged to be treatment related. The most common adverse events leading to 
withdrawal were behavioral disorders (3: aggravated aggression, increased activity and attention 
disturbance) and difficulty in micturition (2). The adverse events tended to occur in the first half of 
the treatment course, with five of eight occurring in the 3-6 month interval. 

Medical Reviewer's comment: 

Subjects# 307 and 315 also should have been counted as withdrawals due to adverse 
events, as they re-entered the study beyond the pre-specified time limit. Subject 307 
withdrew due to eye edema and was off medication for 37 days prior to reentry. 
Subject 315 had a planned surgery for implantation of a new lens (lost to trauma prior 
to study enrollment) and was off medication for 32 days. Both of these adverse events 
were judged not to be related to medication. 
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Table 101 Withdrawals due to Adverse Events 

Patient number Related to Outcome Is event 
/agc/gcndN Preferred term Day of Duration Maximum study at chroniC. or 

_ Jr.ace/weight_____(Medp_~~---O!:I~~!__(~_ays)__i."-~ns,~ty_r_nedica!i_o_n?___Outc~m.~__j_~IJ~v.-'-:I!P-_.~_ta_b.L~ 
21116'M:W!25 Aggression 81 39 Severe Yes Recovered 

_____::agg~~yated wrth s.egl)~_lae'-------
24019VNn31 Nausea 259 s Mild Yes Reco~~ered 

Headache NOS 259 8 Mild Yes Reco~~ered 

?.!'5'1C.~~..VI40 Difficulty in micturibon 95 Mild Yes Unknown 

249!&'MW120 lncrea~ed activity 11 108 Moderate Yes Recovered 
wrth seouetae 

267i7FFIA!19 Dryskm 17 138 Mild Yes Recovered-
2681811,1/A/22 Disturbance -136 Mild Yes Unknown Recovered 


in anention NEC 

47717FM!W/25 Const•pation 14 5 Mild Yes Recovered 


Abdominal pain NOS 14 5 Mild Yes Recovered 


503171FMI119 Oiffocully in mctun~on 104 Mild • Yes No: reccV@red No! Yes 

recovered 

Unnary incon~nence 106 Moderate No" Not recovered 
acqravated 

The age was calculated al V1sit 5. 

Two reentered patients. withdrawn due to AEs. are not include<l in this table as they later completed the study. 


Source: Table 24, 5.3.5.1.4, p 78 

Serious adverse events: Eight subjects, ail originating from Study 020, experienced serious adverse 
events (SAEs). They are listed in Table I 02. None of the SAEs resulted in withdrawal and none 
were considered treatment related. SAEs occurred in three females and five males and tended to 
occur in younger and smaller children (seven were aged eight or under, weights ranged from 19-34 
kg). 

Details of the individual cases are: 

• 	 #119 - patient with a previous history ofUTI experienced pyelonephritis in month 7 of the 
study, recovered and was maintained on antibiotic prophylaxis 

• 	 # 173 - fractured left arm 

• 	 #237- hospitalized with vomiting and dehydration approximately five months into the trial 

• 	 #259- fractured left femur 

• 	 #315 - subject with previous history of eye trauma (Joss of lens), hospitalized for planned 
implantation of new lens 

• 	 #335- hospitalized for a lumbar puncture for unknown indication, treated for vomiting the 
nextday · 

• 	 #336- experienced testicular torsion requiring surgery 

• 	 #485- hospitalized with pneumonia for treatment with IV antibiotics 
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Table 102 Serious Adverse Events 

Patient number/ Preferred Term Withdrawn due Outcome at Related to.Treatment aoclocnder/racelwc!ght (MedORA) to AE (Ycs!No) Outcome follow-u~ treatment? 
Tol:trOdiOC ;.>R 2 mg Qd 
(Stud;: 020) 

11916/F/W/19 Pyrexaa No Recovered No 

173171M!W/19 
Pyelonephrms NOS 
Fracture NOS 

No 
No 

Recovered 
No: Recovered Recovered 

No 
No 

23716/ M iW /22 Vomiting NOS No Re--..overed No 
Dehydration No Recovered No 

259/8/M/A/19 Femur iracture NOS No Recovered No 
315 181MiWi34 lens implant No RecoV~:red No 
335 I 8 I F I W i 28 Lumbar puncture No Recovered No 
33616/M IWI 19 Teshcular torsiOn No Recovered No 
<~85191F/Wi31 Pneumonia NOS No Recovered No 

The age was calculated at V1sr: 5 

, Outcome at follcrN·UP at the end o! study treatment 

.·,',:'~~~e~\~_1 5 "'-as withdrawn due to surgery but reentered the study and completed 12 months of treatment ~e Sect1on 7 1 1. 


Source: Table 23, 5.3.5.1.4, p 76 

15.8.4 Frequent adverse events 

As subjects entered Study 021 directly from a previous study, it is notable that 10-20% of subjects, 
depending on the study of origin, entered this extension study with ongoing adverse events that begin 
in the previous study. New onset adverse events occurred in 156 subjects, or 52% of all subjects, for 
a total of 351 events. The most frequent adverse events were UTI, abdominal pain, cough, headache, 
nasopharyngitis, constipation, and vomiting. 

Regarding anticholinergic side effects, constipation occurred in 3.7% and abdominal pain in 7.4%. 
Dry mouth was reported in 1.1% of subjects, dry eyes were not reported. There were no reported 
cases of frank urinary retention, but difficulty in micturition occurred in 1.8% of subjects. 

Table I 03 presents the adverse events occurring in _:::1% of subjects. Adverse event data broken down 
by age, gender and weight groups are shown in Table 1 04. The overall prevalence of adverse events 
decreases with age, with subjects aged 5-6 having the greatest frequency of adverse events, both 
ongoing, and of new onset during Study 021. The same pattern was seen when subdivided by weight, 
particularly for new-onset adverse events. There was a slightly higher frequency among females. 



169 J\TDA 21-228 Supplement No. 006 
Medical Officer Review 

Table 103 Adverse Events Reported by ::=_1% of Subjects 

Tolterodine PR Tolterodine PR Tolterodine PR 
2 mg qd (020) 2 mg qd (018) 4 mg qd (018) 

MedORA System Organ Class N= 271 N=7 Nc20 
and Preferred Term Ongoing Onset Onset Ongoing Onset 

at entry during study during study at entry during study 
n % n % n ·~ n ".4, n % 

[ar ar>d labyrinth diso<ders 	 Earache 3 1.1 
Gastrointestinal disorders 	 Abdom1nal pam NOS 2 0.7 10 3.7 

Abdominal pain upper 10 3.7 
Cons11pation 2 0.7 10 3.7,
D~arrhea NOS 04 8 3.0 
Dry mOUlh 2 0.7 3 1.1 
Fecal lflCOnllnence 1 04 5 18 
Nausea 1 04 3 1.1 
Sore throat NOS 3 1.1 
Voo11nng NOS 9 3.3 5.0 

General d1sorders Fatigue 0.4 4 1.5 
and adrnm1stra1ion site conditions Pvre~1a 7 26 

Infections and infestahons Ea1 infection NOS 3 1.1 
Gastroenteritis NOS 4 1.5 
Impetigo NOS 3 1.1 
Infection NOS 4 1.5 
Influenza 12 4.4 
Nasopharyngitis 15 5.5 2 28.6 
SinUSitis NOS 3 1.1 5.0 
Tonsillitis NOS 3 1.1 
Uppe1 respiratory tract 
infection NOS 0.4 7 2.6 
Urina1y tract infection 
NOS 3 1.1 19 7.0 14.3 5.0 2 10.0 
Vi1al infection NOS 3 1.1 

Injury and POISOning 
Nervous system disorders 
Psych1atnc d1sorders 
Renal and urinary disorders 

Respiratory. thoracic. 
a"d mediastinal disorders 

Sk•n and subcutaneous tissue disorders 

Accident NOS 
Headacne NOS 
Aggression 
Oifi1Cul!y in mictunt•on 
Urinary incontinence 
aggravated 
Cough 
Epistaxis 
Rhmihs NOS 
Rh•n•hs allergic NOS 
Rhinorrhea 
Dermat1tis NOS 
Dr skin 

3 
3 , .1 16 

3 
5 

3 
2 0.7 19 
1 04 4 

5 
3 
3 

04 6 
3 

1.1 
5.9 
1.1 
1.8 

1.1 
7.0 
1.5 
1 8 
1.1 
1.1 
22 
1.1 

14.3 

Sou.rce: Table 18, 5.3.5. {3, pp 67-69 

5.0 
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Table 104 Adverse Event Rates by Age, Gender and Weight Groups 

Pa:•e~:s d:vlded by age group 5-6 years 7- 8 years 9 - 11 years 5 - 6 years 7 - 6 years 9- 11 years 
N = 67 N = 121 N = 63 N = 67 N = 121 N = 83 

n % n % n o/o n % n % n o/o 
Total number of patients with at least one 
adverse event 10 14.9 12 99 7 84 46 687 6t 52.9 36 43.4 
Total number of events 13 20 7 113 136 84 

Patients divided by gender Male Female Male Female 
N = 155 N = 116 N = 155 N = 116 

n % n % n % n % 
T otai number of paiients with at least one 
adverse event 14 9.0 15 12.9 82 529 64 55.2 
Total number of events 16 24 164 171 

Patients drvided by weight group < 20 kg 
N =35 

?.20-<30kg 
N = 161 

•• ;? 30 kg 
N = 75 

<20 kg 
N = 35 

;?20-<301<.g 
N = 161 

~ 30 kg 
N= 75 

n % n 0io n % n % n % n ~G 
Total number of patients with a\ least one 
aelver se event 8 22.9 13 81 8 10 7 24 686 88 54 7 34 45 3 
Tota! number of events 8 22 10 70 186 79 

Patients \vith more than one adverse event were counted only once in each category (ongoing at entry or onset during 
study). 

• · Total number of events by MedORA preferred term: for each patient any event was counted only once (in each category) 
regardless of the number of times il was reported during the study. 

Source: Table 71, 5.3.5.1.3, p 146 

Medical Reviewer's comments: 

1) 	 Viewed by individual common adverse events, there are potentially concerning signals 
of abnormal behavior in 2% (six cases occurred, including self-mutilation, abnormal 
behavior NOS, aggression and aggravated aggression) and a single case of 
"intermittent cerebral claudication." 

2) 	 As this trial did not use weight-based dosing, the decreased incidence of adverse 
events with increasing body weight suggests that adverse events are associated with 
drug exposure. The very similar new-onset adverse event rates by age and by weight 
groups suggests a strong correlation between these two baseline variables. 

3) 	 UTis occurred exclusively in females. 

4) 	 Table 94 includes only those subjects originating in Study 020. Equivalently 

subdivided data from Study 021 subjects are not provided. 


15.8.5 Laboratory Values and Urinalysis 

!he serum chemistry, hematology, and urinalysis test results were reviewed. Shifts from baseline in 
laboratory parameters are presented in Table I 05. Single cases each of elevated ALT and elevated 
AST were reported among the laboratory shifts. 
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Table 105 Shifts from Baseline in Laboratory Safety Variables 

Laboratory Variable 

Hematoi:Jgy Er>1hrocytes (RBC) 
H~oglobin · 
leukocytes (WBC} 
Platelet Count 

Chemisl)' Alkaline Phosphatase (ALP} 
Alanine Arninotrar.slerase (AlT) 
Aspartate Aminotransferase (AST) 
Bilirubin 
Creatinrne 
Potassrum (K} 
Sodrum (NA) 
Thvroid·Stimulsting Hormone (TSHl 

Toltcrodirn:! PR 
2 mg qd (020) 

N: 271 

Up Down Missino 
X 10 'il 
giL 
x 10~/l 
x 10'A 
U!L 
U/L 
UJL 
umol/L 
umol'L 
mmoL'L 
mrnolll 
mUlL 

2 135' 
3 135 
8 144 

137 
127 
127 

6 127 
2 128 

4 127 
127 
127 
139 

Toltcrodinc PR 
2 mg qd (018) 

N:7 

Up Down M:ssino 
~ 

~ 

2 	 4 

4 

4 

4 
4 
4 
~ 

~ 
4 
4 

Toltcrodinc PR 
4 mg qd (018) 

N :20 
Missi 

Up Down no 
6 
6 
6 
6 
6 
6 
6 
6 

2 6 
6 
6 
6 

Source: Table 74, 5.3.5.1.3, p 150 

Medical Reviewer's comments: 

1) Laboratory safety data is missing in up to 52% of the variables. 
2) The data on shifts in laboratory data include only those cases in which baseline values 

were within normal range. Overall, there was one case of ALT elevation, from 28 at 
baseline to 57 at month 12, and two cases of AST elevation, one from a baseline of 25 
to 56, and one from an elevated baseline value of 73 to 78. 

3) No summaries of urinalysis data are provided. 

15.8.6 Pregnancy Outcome 

Urine pregnancy tests were obtained on all postmenarchal female subjects from Study 018 at baseline 
and subsequently, at three month intervals. There were no positive pregnancy tests. 

15.8.7 Post Void Residual Urine Volume (PVR) 

PVR was assessed at Months 3 and 12. Three subjects entered Study 021 with elevated PVRs 

diagnosed at the end of the prior study, and were considered to be minor protocol violators. Six 

subjects developed PVR >= 20% of theoretical bladder capacity during the study (Table 1 06). One 


. additional subject experienced difficulty in micturition without an elevated PVR. Overall, PVR 
increased very little over the course of the study (mean increase of 3 ml at 12 months). The maximal 
PVR reported was 314 mi. 
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Table 106 Shifts in PVR from Baseline Value 

Tolterodine PR Tolterodine 
2 mg qd Tolterodine PR PR 4 mg qd 

(020) 2 mg qd (018) (018) 

PVR ** 
(%of theoretical bladder capacity) 

N = 271 
Baseline 

PVR 

N=7 

Baseline PVR 

N = 20 
Baseline 

PVR 
<20% ~20% <20% <20% 

N = 268 N=3 N=7 N=20 
n %" n °/o n %' n %' 

Visit 6/Month 3 < 20% 232 85.6 3 1.1 3 42.9 13 65.0 
;;::20% 1 0.4 
Missing 35 12.9 4 57.1 7 35.0 

Visit 9/Month 12 or withdrawal < 20% 189 69.7 0.4 4 57.1 14 70.0 
;;::20% 5 1.8 1 0.4 
Missing 74 27.3 1 0.4 3 42.9 6 30.0 

Source: Table 25, 5.3.5.1.3, p 80 

15.8.8 ECGs 

ECGs were not obtained in this study. 

15.8.9 Vital Signs 

Vital signs were not obtained in this study. 

15.9 Reviewer's assessment of efficacy and safety 

Efficacy endpoints were not considered primary in this study, as the primary objective was to study 
the long-term safety of tolterodine, and the study was uncontrolled. Thus, no statistical assessment of 
efficacy can be made. There was a reduction from baseline to month 6 in the main efficacy outcome 
variable, number of weekly daytime incontinence episodes, which appeared to be maintained at 12 
months of treatment. Data for several of the other efficacy endpoints are presented only for 
subgroups based on urinary frequency at baseline, and not for the full ITT population originating in 
Study 020. The frequency of nocturnal enuresis (i.e., number of dry nights/week) and the proportion 
of subjects continent at the end of treatment both improved at month 6 and were maintained at month 
12. Categorization into one of five "improvement" categories at the end oftreatment found 90% of 
those with data on this item rated their improvement between "minimal" and" 100%," although 
assessed parental satisfaction with treatment showed that slightly fewer than half the parents felt their 
child had received "much benefit." 

Subgroup analyses were conducted to explore the effect of age, gender and baseline weight on 
response to treatment. Greatest improvement was seen in children aged 5-7 years, females and those 
weighing< 20 kg; however, these subjects also had the highest frequency of baseline incontinence. 

There were no deaths and few serious adverse events in this study. The overall frequency of adverse 
events was similar to that seen in the two placebo-controlled trials. The rate of anticholinergic side 
effects overall was low. Laboratory data were missing from over half of the population; however, no 
concerning signals were noted. ECG data were not assessed in this study. 

Signals previously noted in Studies 020 and 008, regarding increased incidence of behavioral 
disorders and urinary tract infections in the tolterodine-treated subjects, remained of concern in this 
group, where 2% of subjects experienced abnormal and/or aggressive behavior group, and 7.4% 

( 
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experienced UTis, a figure about midway benveen that seen in the subjects who received 24 weeks of 
tolterodine in Studies 008 and 021, and higher than both placebo groups in the earlier studies. 

APPENDIX C 

CRITICAL ANALYSIS 

The sponsor submitted two modules [5.3.5.4.1 and 2. 7.4] to meet the two critical analyses 
requirements listed in the Written Request dated January 23, 2001. Information was obtained by 
review of the tolterodine clinical development program and MEDLINE and BIOSIS Previews 
sear.::hes on: 

• 	 All citations for "tolterodine" 
• 	 MESH search for "tolterodine" with "children," "cystometric measurement" and 


"urodynamic tests" 


Section 2 of module 5.3.5.4.1 is entitled "Trials in which Urodynamic Assessments were Used in 
Adults" and is intended to fulfill the Written Request for "a critical analysis ofurodynamic data in 
adults with overactive bladder treated with tolterodine." Section 3 of module 5.3.5.4.1 is entitled 
"Published Studies ofTolterodine in Children." Module 2.7.4 is entitled "Summary of Clinical 
Safety" and reports on safety results in 595 pediatric patients treated with tolterodine in eight 
completed clinical trials. The latter two submissions are jointly intended to fulfill the Written 
Request for "a critical analysis of tolterodine safety in pediatric patients based on data from clinical 
trials and published literature." 

The review of trials in adults produced ten studies, nine by the sponsor, one by an investigator (see 
Table 107 and Table 108). Six ofthe eight sponsor studies oftolterodine IR were submitted in NDA 
20-771 and the single study of tolterodine PR was submitted in NDA 21-228. Of the sponsor studies, 
one was a Phase 1 study oftolterodine IR in healthy males, which reported only descriptive data (90­
081-00). There were five phase 2 studies on tolterodine IR in adults with detrusor hyperreflexia and 
detrusor instability (92-0ATA-002, 003, 005, 006 & 023)- pooled data from four of the five studies 
show a significant dose-response relationship for volume at first detrusor contraction, maximum 
cystometric capacity and PVR urine volume; data from individual studies is inconsistent in 
significance. An additional Phase 2 study oftolterodine PR in adults with overactive bladder (OAB) 
(97-TOCR-002) found a significant dose-response relationship for PVR urine volume only. Two 
phase 3 studies on tolterodine IR were identified: 

• 	 one in adults with detrusor hyperreflexia and detrusor instability, which found a significant 
increase in volume at first detrusor contraction and maximum cystometric capacity in 
tolterodine 2 mg v. placebo, and in PVR urine volume in tolterodine I or 2 mg v. placebo 
(94-0ATA-017) 

• 	 one in adults with OAB and bladder outlet obstruction, which found a significant increase in 
volume at first detrusor contraction, maximum cystometric capacity and in PVR urine volume 
in tolterodine 2 mg v. placebo, without adverse effect on urinary flow, detrusor muscle 
function or incidence of urinary retention (98-0AT A-062) 

Finally, one investigator-initiated study was identified, on tamsulosin (an alpha-blocker) with or 
without tolterodine IR in adults with detrusor instability and bladder outlet obstruction 
(Athanasopoulos et al, 2003). This study showed significant improvement in maximum unstable 
contraction pressure and volume at first unstable contraction in the group receiving both tamsulosin 
and tolterodine. 



---- -- ---

Tab!e 107 Sponsor-Conducted Adult Trials Assessing Urodynamic Data 

Study No Duration/ Number of 
Document No Phase/ P<~tients orDosagef 

Author Study Description Subjects•Formulation Indication Control 
92-0AT/,-002 A. P"lase II randc-nized. douole-blind. p acet:o-<:o'11rol ed. parallel 2 wee~s DetrJsc· Toltercdi'le 
9t.CC697 g·c Jp. dose ra"lging mullice"lle· study of the safely and efficacy of 2 0.5 mg ~d1stao ty 21 
Jeposson l10) IR • ,,g oid '6tc terod n& n patients with det·.•so· ins tab lily 

2 ,g tlid .. ·s 
'64 ,g oid 
'3Placeoc 

92 -OA.T.A.-003 A. P"lase II randc"nized. d·:>uole-tlind. p acet:o-<:o"llrol ed. parallel 2 wee~s Detr.1sc· Toltercdi'le 
96CC15C !l'CJp. dose ra"lging mullice"lle' study of the safety and efficacy of 2 ,yperrene)(ia '40.5 mg od 
Jeposson (1') lc terod ne n patients with det·Jso· hyoe·ref exia '6IR ' ,9 oid 

2 119 oid '9 
4 ,g oid '4 

'9Placeoc 
93-0A.TA-005 1\ P"lasc II randc-nized. douole-l::lind. ~ accl::o-<:o"ltrol ed. parallel 2 wee~s DclrJsc· Toltcrcdhe 
9GCC435 g·cJp. dose r;:nging multice"lle" stud;• of the safely and efficacy of ,~·perre n e )(i a2 0.5 mg od 20 
Ko'l erst·a'"ld [12) '6tc terodne n patients with dei'JSO' hyoe·refexia IR ' ,g oid 

'82 119 :Jid 
'74 119 oid 
'9Placeoc 

93-0ATA-OOG A P"lase II randc..,ized. douole-tlind. p acet:o-co"ltrol ed. parallel 2wee~s :~2 Detr.1sc· Tol:ercdi"le 
96CC438 g·c.~p. dose ra"lging multice"lle· study of the safety and efficacy of ~.·eeks. cclicna) 1stao ty 0.5 mg o d '6 
Ko, erst"a·ld [13) ' ,g oidtc lerod ne n patients with det·Jso· ins lab lily '42 

IR 2 ,9 oid '4 
4 -ng nid '1 

'3Placeoc 
95-0AT.f..-023 A. P1ase II randc,ized, douole-l::lind. p acebo-co"ltrol ed. parallel 4 wee~s DelrJsc· Toltercdi"le 
c0'1632 g·c Jp. dose ra"lging mullice"lte· stud!' of K223~ (to le"od ne) 11 oat enls 1stao 1y or 0.5 mg o d 2 59 
'•:'·!aile"ll:eck [ 14) wit1 det·usor hype·reflex a o • det·usor hslabil ty IR • ,9 nid 55det'JSO' 

2 -ng bid'1yperrenexia 60 
Placeoc 59 

~-OA.T..;-o·7 A P"lase Ill randcm zed. doJI::Ie-b hd. ca·a le grouo. 11u t natic"lal Toltercdhe4 wee~s Detr.1sc· 
96CC441 ' ,g bidstudy of I he safely a1d eff cacy cf lc terod ne. comoa ·ed to placecc. , 3 ove·activt~ 99 
Steringer (15) patients with det·uscr overact vily IR 2 ,g oic! 99 

44Placeoc 
- ~ 

•l\1·1m~or r~"''r4r-"" .,.oro~ •tn·o~C!" 1\ofha... \.oit!'o "\,..tari 
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Study No Duration/ Number of 
Document No Phase/ Dosage/ Patients or 

Author Study Description Formulation Indication Control Subjects• 
98-0ATA-062 Safety and efficacy of tolterodine tablets in men with bladder 12 weeks Males with Tolterodine 
c0037716 overactivity and coexisting bladder outlet obstruction. A multinational. 3b bladder 2 mg bid 150 
Ekenas and randomised, double blind and placebo-controlled 12 weeks study. IR overactivity and Placebo 72 
Olofsson [16) bladder outlet 

obstruction 
97-TOCR-002 Dose effect trial of tolterodine prolonged release capsules. A double­ 7 days on each Overactive Tolterodine PR 2, 58 total 
c0003471 blind. double-dummy, cross-over trial in patients with overactive treatment bladder 4. 6, 8 mg qd 
Strombom [171 bladder 2 IR 2 mg bid 

PR Placebo 
90-081-00 The effect of Kabi 2234 on urinary bladder funct1on after oral single­ 1 dose None 6.4 mg 12 
91 96 394 dose administration to healthy volunteers 1 
Ekstrom [19) oral aqueous 

solution 
Number randomized. unless otherwise noted. 


tNumber included in analyses. 

b1d=twice a day: IR=immediate release: PR=prolonged release. 


Source: Table 2, 5.3.5.4.1, pp 8-9 

Table 108 Published Adult Trials Assessing Urodynamic Data 

Study Title 
Study Type and 

Design Comparator 
Tolterodine 

Regimen (mg) N Patient Selection 
Results and Comments on 
Urodynamic Parameters 

Combination Randomized. Tamsulosin Tolterodine 50 Male patients with Statistically significant differences 
treatment with open-label, 0.4 mg qd for 2 mg bid+ urodynamically proven between groups in bladder capacity and 
an cr.-blocker parallel group, 3 months tamsulosin mild/moderate bladder volume at 1'1 unstable contraction (both 
plus an positive control 0.4 mg qd for outlet obstruction and higher in combination group). and 
anticholinergic 3 months concomitant detrusor maximum unstable contraction pressure 
for bladder instability (lower in combination group). No 
outlet statistically significant changes in PVR in 
obstruction [2] either group. 

Source: Table 3, 5.3.5.4.1, p 9 



Overall, a total of 1138 adult patients were studied in these ten trials. Pooled data from the four Phase 
2 studies on tolterodine IR whose designs were similar suggested a positive dose-response 
relationship , with statistically significant dose-effect relationships seen for volume at first detrusor 
contraction, maximum cystometric capacity and PVR volume. The optimal dose was not identified 
due to small numbers of subjects and short treatment durations; however, 2 mg BID of tolterodine IR 
was described as both- safe and efficacious. 

Five pediatric studies were identified by the sponsor from the literature (See Table 1 09): 
• 	 A prospective open-label study oftolterodine IR in children with dysfunctional voiding who 

previously failed to tolerate oxybutynin, which found comparable efficacy and improved 
tolerability of tolterodine (Bolduc et a!, 2003) 

• 	 An open-label, non-randomized parallel group oftolterodine IR vs. tolterodine PR vs. 
oxybutynin in children with non-neurogenic diur~l urinary incontinence and symptoms of 
OAB, which found tolterodine IR less efficacious than the 2 comparators in reduction of 
incontinence; oxybutynin more effective in complete resolution of incontinence; and no 
difference in rate of anticholinergic adverse effects (Rein berg eta!, 2003) 

• 	 An open-label, non-randomized sequential dose-escalation study oftolterodine IR in children 
with OAB, in which only descriptive data was reported (13 of 33 had "possibly related" 
adverse effects, 2 withdrew due to adverse effects) (Hjalmas eta!, 2001) 

• 	 A retrospective chart review of tolterodine IR in children with dysfunctional voiding, for 
which only descriptive data were reported ( 4 of 30 reported adverse effects, one withdrew 
due to adverse effects) (Munding et al, 2001) 

• 	 A prospective, non-randomized study of tolterodine IR in children with detrusor 

hyperreflexia, which found no significant difference between urodynamic effects of 

tolterodine vs. historical use of oxybutynin (Goessl et al, 2000) 




Table 109 Pediatric Trials In the Published Literature 

Study Title 
SbJdy Type and 

Descgn Comparator 
Tol~rodine 

Regimen N Patient Selection Results and Cornm en~ 

The Ls.e of ='r::>S ::Jed ~·e. ·~:1e Toll I~ 1 mg 34 C1i j"81"<Vith Mec ian d u-atim· of td:E-roj ne t·ec: tmen: 
. t: te ·oc ine in ·:>pe 1-label l:i:l ;n=· 2:· a1d dysfunctional voi:J ng 11 t;. mos.. 20 ::Jctier ts. reported n-:J .1\Es E 
chldren after :l ffi£ tid F1B '·'•10 :>re••iously fa ed cescil:ed the s.aTe :mt tc e·able .1\Es. as 
o:x·,·t:Jtyn n (1=:l2! for up M16 t:> :olercte OX'!JL ty1i1 i,_,, th oxy:>u~,n1. !! pat enls disconi1L ed 
fa lure [20::) to 1E­ nc~ tolte ·cdi1e t e·:::.ous e of AEs after a 

mecian of 5 mr.·s t·eatmenl Effic.ac;• of 
tolte·cdhe 1•,as cont:a·able :o the: I of 
ox:~;t:Jt;·n n: redu·:l ·:>r in •.•,ettin;~ ec s·:>des 
;:;I· y-ea· was >9;:;:.-o ir 23 pati~nt& iG8':-:::·. 
>t;:;;~, in 5 t:·a:ie1ts ;15~-) anc <~·J% in 6 
r:·a:ient5 '1-3~·: ~ 

The ·apwti·: -::ben-label. n·:>n­ D:x·~tut·{nir Toll I~ 132 C1i j·::!1 .vith 1C·n­ Ox;·t:Jt;:rin and tolter:dine PR .vere 
eficaq of :::R ·a ndom i~e<l. ER 5 ng qc 2 m£•'cay ne.1rogeric diurnal s ;J 1ific;;n:l.,. T: re E-ffE-:ti•;e at rej .1ci1g 
OJqb Jty'n n and :>arallel gr:Jp ti:ratoo t: titratec to F86 ur 1ar{ i1c:>nti-.e1ce c a·,·t ·ne Jr nary 1c:nti 1ence 11· a 1 
IR anc PR. resp:>nse res:>orse Mt.6 and sym:>t:>ns c' tolt::!·cdi-.e IR (p<l}.•)f a1·d p<G.~S. 
t:: te·ocine in O\O'erac.t~'<! bladder respec.t~,ely). Ol(y:>•Jlylil E~ ·;;as 
ct· ildren w~ 1 Juat or of trt Tolt P~ s ;pific;::n:l',· T:::re effe:::tioJe l1a1 
diurnal urhar-; Jrlmov.r 2 m£1cay tolte·cdhe PR for c.:;.nple:e res·JI.II on of 
i 1C::>nti1e1Ce (21) titratec to 

res:>orse; 
0 .1ralion of tr. 
L n k 10'o'o'n 

ciuna incon:inence •:J:<:.oJS). Nc­
ciffe·e1ce:<O in the occu·rence of 
;::;n:ic.1olireq: A:::s ·,,•ere seen ;::;mong the 
Ire;:; tne 1t g ·oL fl:S. 
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Study_Title 
Study Type and 

Design 
Com­

. para tor 
Tolterodine 

Re_gimen N Patient Selection Results and Comments 
The m•eractive Open-label non- None G.5mg bid (n=11i 33 Children with PVR values unchanged after 2 wl<s of 
bladder in randomized 1 mg bid (n= 1 0). or overactive bladder treatment for all three doses. AEs were 
children a sequential, dose­ 2 mg bid ln=12) for F13 and symptoms of reported by 20 patients (six on 0 5 mg five 
potential future escalation 14 days M20 Uf9ency. frequency on 1 mg and nine on 2 mg). Most AEs were 
indication for and/or urge not considered to be drug-related; of the 13 
tollerodine [22) incontinence possibly reiCJied events. 10 occurred in 

patients taking 2 mg. Headache was the 
most common AE Two patients withdrew 
due to AEs (tachycardia and problems with 
visual accommodation:). lmpro•tement seen 
in voiding diary variables in all treatr.1enl 
groups after 2 wks of treatment: efficacy 
was greatest in patients taking 1 mg and 
2 mg tid. 

I 

Use of tolterodine Retrospective None Toll IR 1 mg bid 30 Pediatric patients Wetting episodes were cured in 10 patients, ! 

in children w~h chart review (n=1 ). toltiR 2 1ng 'tJith a primary and improved in 12 Piltients: 8 patients I 

dysfunctional bid (n=27). or toll F23 diagnosis of failed to show improvement. Four patients 
voiding: an initial IR 4 mg bid (n=2) 1\17 dysfunctional reported side effects (2 con-stipation, 1 dry 
report [23] for an average or 

5.2mos (range 1­
14 rnos) 

voiding mouth, and 1 diarrhea); one patient 
discontinued tolterodine IR treatment due to 
diarrhea. 

Efficacy and Prospective. non- None 0.1 mgtkg orally 22 Children with In Group 1. significant increases in 
tolerability of randomized daily, divided into 2 detrusor maximum bladder capacity and detrusor 
tolterodine in doses for up to F10 hyperrefleKia compliance, and a significant decrease in 
children v.ith 3 rnos M12 Group 1: no maximum detrusor pressure. were seen. 
detrusor previous lrt (n=12); In Group 2 no significant differences in the 
hyperreflexia (24) Group 2: previous 

oxybutynin 
treatment (n=1 0) 

urodynamic effects of OKYbutynin versus 
tolterodine were seen. Only 1 AE (transient 
facial nushing after 1"1 dose) was seen. 
Notably no AEs reported in the 6 children 
in Group 2 who had AEs during previous 
oxybutynin treatment 

Source: Table 16, 5.3.5.4.1, pp 43-44 
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Medical Officer's Comments: 

1) 	 The rationale for placing PK data for the immediate release formulation in the Detro! 
LA label is unclear. 

2) 	 This statement is based upon a comparison of data from Study 044 to adult data in the 
Detro! immediate release label. While this statement appears true (see Table 4 and 
Table 5 in this review) for Cmax• it would be helpful to present the adult data to which 
the pediatric parameters are compared. Data for Cavs are not provided; however, AUC 
(on which Cavs is based) for children can be described as equivalent to, slightly lower 
than or slightly greater than that seen in adults, depending on which adult dataset is 
referenced. 

3) 	 It should be noted that AUC and C;,ax estimates based on Study 044 were found to be 
consistently higher than the three other pediatric studies using equivalent oral doses 
(Studies 002, 008 and 020). • 

The elimination half-life appeared prolonged in pediatric patients 11 to 15 years of age as 
compared to the adult population. However. Ci!1:&. Cmax and tma• were comparable between the 
two populations at the 4-mg daily dose. 

Medical Officer's Comment: 

This statement is based upon a comparison of combined data from Studies 003 and 018 
with Table 1 in the.current Detro! LA label. 

In patients ranging in age from I month to 4 years who received a 0.030 mg/kg twice-daily 
dose of an investigative tolterodine tartrate oral solution. tolterodine oral clearance (4.9 ± 4.5 
Lfh/kg) was higher and elimination half-life (1.5 ± 0.6 h) was shorter than values observed in 
children 5 to 10 years of age (CL/F = 3.7 ± 3.6 L/h/kg; t1;2 = 2.2 ± 1.0 h). 

Medical Officer's Comment: 

There is no utility to placing PK data in the Detro! LA label that concerns an immediate 
release formulation that is not commercially available. 

Evaluation of the pharmacokinetic/pharmacodynamic relationship in children based on active 
moiety A UC suggests that administration of a tolterodine daily dose of 2 mg for patients 
weighing <35 kg or 4 mg for patients with body weight >35 kg would provide active moiety 
exposure that is similar to that in adults receiving 4 mg daily. 

Medical Officer's Comments: 

1) 	 Inclusion of suggested dosing recommendations suggests an implied indication for 
the use of tolterodine in the pediatric population, which is not supported by the 
efficacy data. Even if efficacy had been demonstrated, due to the confounding of age 
and weight in the population PK analysis, it is not yet possible to make dose 
recommendations. 

2) 	 It is the opinion of the reviewer that inclusion of pharmacokinetic data and the five 
paragraphs suggested by the sponsor would imply efficacy of tolterodine in the 
pediatric population. It is recommended that the sponsor's proposed additions be 
rejected and the current statement, which the sponsor proposed to delete, be retained. 
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3) 	 The recommendation from the Division of Drug Marketing, Advertising and 
Communications (DDMAC) states that "DDMAC recommends deletion of the pediatric 
studies in the Pharmacokinetics in Special Populations, Clinical Studies, and Adverse 
Reactions sections of the PI in order to avoid an implied effectiveness in the pediatric 
patient population that has not been demonstrated." 

17.1.1 	 Sponsor Proposed Addition of Pediatric Patients Subsection to CLINICAL STUDIES 
Section 

The sponsor proposes to add the following Pediatric Patients Subsection: 

DETROL LA 2 mg was evaluated in pediatric patients 5 to 10 years of age with the 
symptoms ofurinary urgency. frequency and urge incontinence in two randomized, 
multicenter. placebo-controlled. double-blind. 12-week studies. A total of 487 patients 
received DETROL LA 2 mg in the morning and ~4 received placebo. Efficacy in this 
population has not yet been demonstrated. 

Medical Officer's Comments: 

1) 	 The statement that efficacy has not "yet" been demonstrated is inappropriate. If there 
were to be any statement regarding clinical studies conducted in children, nothing 
more than a general description of the findings should be given. It is recommended 
that such a description be placed in the PRECAUTIONS Section. 

2) 	 The recommendation from the Division of Drug Marketing, Advertising and 
Communications (DDMAC) states that "DDMAC recommends deletion of the pediatric 
studies in the Pharmacokinetics in Special Populations, Clinical Studies, and Adverse 
Reactions sections of the PI in order to avoid an implied effectiveness in the pediatric 
patient population that has not been demonstrated." 

17.1.2 	 Sponsor Proposed Changes to PRECAUTIONS Section, Pediatric Use Subsection 

The sponsor proposes to delete the following sentence: 

The safety and effectiveness oftolterodine in pediatric patients has not been established. 

And replace it with the following four sentences: 

The safety ofDETROL LA has been demonstrated in two Phase 3 placebo-controlled, 
double-blind. I 2-week studies of 486 pediatric patients ages 5 to I 0. The percentage of 
patients with urinary tract infections was higher in patients treated with DETROL LA 
compared to patients receiving placebo but all events were mild or moderate in severity. 
Tvpical anticholinergic effects (e.g., dry mouth. constipation) were seen at lower rates in 
pediatric patients than were observed in adults. The overall safetv profile of tolterodine in 
this age group was comparable to that seen in adults (see Clinical Studies and Adverse 
Reactions). 

Medical Officer's Comments: 

1) 	 Given that there is off-label use in children of both Detrol and Detrol LA, there may be 
value in providing adverse event information obtained from the two phase 3 studies. 
The following wording is suggested: 

"Efficacy in the pediatric population was not demonstrated, 

A total of 710 pediatric patients (486 on DETROL LA. 224 on placebo) aged 5 to 10 with 
urinary frequency and urge incontinence" were studied in two phase 3 randomized 
placebo-controlled double-blind 12-week studies. The percentage of patients with 
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urinary tract infections was higher in patients treated with DETROL LA (6 6%) 
compared to patients receiving placebo (4.5%\. Aggressive. abnormal and hyperactive 
behavior and attention disorders occurred in 2 9% of children treated with DETROL LA 
as compared to 0.9% of children treated with placebo." 

2) 	 The recommendation from DOMAC states that "DO MAC recommends inclusion of the 
important safety information from these clinical studies in the Precautions-Pediatric 
Use section only, if clinically relevant, and including a prominent and concise 
statement about Detrol LA's ineffectiveness in this patient population. For example, 
'The effectiveness of Detrol LA in children has not been demonstrated."' 

3) 	 An additional comment from DDMAC is "Can the safety information in the Precautions­
Pediatric Use section be qualified, i.e., 'The percentage of patients with urinary tract 
infections was higher in patients treated with DETROL LA compared to patients 
receiving placebo but all events were mild or moderate in severity. Typical 
anticholinergic effects (e.g., dry mouth, constipation) were seen at lower rates in 
pediatric patients than were observed in adults.' Terms such as "higher," "mild or 
moderate," and "lower" are vague and require context. This information would be 
useful to the reader." 

17.1.3 	 Sponsor Proposed Addition of Pediatric Studies Subsection to ADVERSE REACTIONS 
Section, 

The sponsor proposes to add the following Pediatric Studies Subsection: 

In two placebo~controlled clinical trials ofDETROL LA Capsules. 710 pediatric patients ages 
5 to 10 years were treated with DETROL LA (n=486) or placebo (n=224). Patients were 
treated with DETROL LA 2 mg for 12 weeks. The overall frequency of adverse experiences 
was almost identical in the DETROL LA and placebo treatment groups (48% and 49%, 
respectively). Urinarv tract infection was the most common adverse event occurring at a rate 
greater than placebo reported by pediatric patients receiving DETROL LA. Dry mouth was 
onlv reported in 0.8% of patients treated with DETROL LA and in 1.8% ofpatients receiving 
placebo. A serious adverse event was reported by 1% (n=6) of pediatric patients receiving 
DETROL LA and 1% (n=2) of patients receiving placebo. 

The frequencv of discontinuation due to adverse events was 3% for both the DETROL LA 
and placebo treatment groups. Table 5 lists the adverse events reported in 1% or more of 
pediatric patients treated with DETROL LA 2 mg once daily in the 12-week studies. 
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Table 5 Incidence* (%)Of Adverse Events Exceeding Placebo Rate and Reported In <':1% of Pediatric 
Patients Treated With DETROL LA (2 mg once daily) in Two 12-Week, Phase 3 Clinical Trials 

Body System Adverse Event %DETROLLA 
(n=486) 

%Placebo 
(n=224) 

Gastrointestinal disorders Abdominal pain 5 3 
Vomiting 4 2 
Diarrhea 3 1 
Constipation 2 1 

Infections and 
infestations 

Urinary tract infection 7 4 

Ear infection 1 0 
Psychiatric disorders Abnormal behavior 2 0 
Respiratory, thoracic, and 
mediastinal disorders 

Rhinitis 2 0 

*in nearest integer. 

Medical Officer's Comment: 

The reviewer proposes that this section remain absent from the DETROL LA label. 

17.1.4 Sponsor Proposed Changes to Revision date 

The sponsor proposes to change the revision date listed at the very end of the physician insert from: 

Revised July 2003 


818 229 006 


To: 

Revised Month Year 

Medical Officer's Comment: 

The proposed changes are acceptable to the reviewer. 

1 Raes A eta!, Retrospective analysis of efficacy and tolerability oftolterodine in children with overactive 
bladder. Eur.Urol 45: 240-44, 2004 
2 Nijman RJ, Role ofantimuscarinics in the treatment ofnonneurogenic daytime urinary incontinence in 
children..Urology 63: 45-50, 2004 
3 Johnson, K The Harriet Lane Handbook, p 101, Mosby, St. Louis, MO, 1993 
4 Garson A, How to measure the QT interval- what is normal? Am J Cardia! 72: 14B-16B, 1993 
5 Johnson, K The Harriet Lane Handbook, p 101, Mosby, St. Louis, MO, 1993 
6 Two placebo subjects were age 4 and one age eleven. 



Medical Officer~§ Pediatric ExclusiYity Memo 

To: 	 Pediatric Exclusivity Board 

Through: 	 George Benson, MD 
Team Leader, HFD-580 

From: 	 Lisa M. Soule, MD 
Medical Officer, HFD-580 

Date: 	 December 22, 2003 

Re: 	 NDA 2I-228 SE8-006 
Detro! LA® (Tolterodine tartrate) 

Pfizer Inc. 
Correspondence Date: October I 0, 2003 
Date Received: October I4, 2003 

Current submission: 

A Written Request (WR) letter dated January 23, 200 I, asked Pfizer Inc. to perform four pediatric 
studies with tolterodine tartrate and to prepare two critical analyses. In the current electronic 
submission S£8-006, the sponsor has responded to the WR by submitting: 

• 	 a final study report, 583E-UR0-058I-OOI (Study #I in the Written Request, a 
pharmacokinetic, pharmacodynamic and safety study in 8 patients ages one month to 4 
years, with detrusor hyperreflexia due to neurogenic conditions), 

• 	 a final study report, 583E-UR0-0581-002 (Study #2 in the Written Request, a 
pharmacokinetic, pharmacodynamic and safety study in approximately 15 patients ages 
five to tenyears, with detrusor hyperreflexia due to neurogenic conditions), 

• 	 a final study report, 583E-UR0-0581-003 (Study #3 in the Written Request, a 
pharmacokinetic, pharmacodynamic and safety study in approximately 15 patients ages 
eleven to fifteen years, with detrusor hyperreflexia due to neurogenic conditions), 

• 	 three final study reports, 583E-UR0-0084-020, DET APE-0581-008 and 583£-UR0­
0084-021 [Study #4 in the Written Request, a 12-week double-blind, two parallel group, 
placebo-controlled randomized clinical efficacy, pharmacokinetic and safety study with 
a minimum 12-week safety extension study in approximately 300 patients (to ensure a 
minimum of 100 patients completing 24 weeks of treatment) ages five to ten years, with 
overactive bladder], and 

• 	 two critical analyses. 
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Reviewer's comment: 

The submitted material is adequate to meet the requirements of the Written Request for each of 

the four studies and the critical analyses. Please see the five attached Pediatric Exclusivity 

Determination Templates for specific details (Attachments A- E). 


\Vhile the Sponsor does not submit labeling language specific to the pediatric population in the 

"Indications and Usage" section nor under the "Dosage and Administration" section of the 

labeling, as described in 21 CFR 201.57(f) (9), it appears to the reviewer that there is an implied 

pediatric indication sought, as evidenc.ed by submission of pediatric PK data and language in the 

"Pediatric Use" section of the labeling. This will be a review issue. 


Recommendation: 

1) Recommend grant.ing pediatric exclusivity for NDA l1-228 SE8-006. 


cc: 	 Original NDA 21,228 
HFD-580: D. Griebel, G. Benson, B. Gierhart, L. Soule, and J. King 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/ 

Lisa Soule 
12 I 2 3 I 0 3 1 0 : 3 9 : 2.9 AM 
MEDICAL OFFICER 

George Benson 
12/23/03 11:10:51 AM 
MEDICAL OFFICER 



ATTACHMENT A 


Study I Pediatric Exclusivity Determination Template 

~.E!!_~!I R~q!J_es!]_te!~--=-~~~!!!1~, 2001 
Types of Studies/Study Design: 

Study J: Pharmacokinetic (PK), 
pharmacodynamic (PO [urodynamic]) & safety 
study 
Study Design: 
Repeated dose, multiple dose-level, open label, 
minimum 2 week duration, PK, PD and safety 
study 
Objectives: 
I. To evaluate the pharmacokinetics of 
tolterodine and its metabolite (DDO 1) following 
administration of DetroFM (tolterodine tartrate) 
syrup to pediatric patients with detrusor 
hyperreflexia due to neurogenic conditions who 
are on stable divided daily doses of tolterodine. 
2. To evaluate tolterodine dose-effect 
(urodynamic) and concentration-effect 
(urodynamic) in order to establish one or more 
safe and effective tolterodine dosage regimens in 
pediatric patients with detrusor hyperreflexia 
due to neurogenic conditions. 
3. To evaluate the effect and safety ofDetrol ™ 
(tolterodine tartrate) syrup in pediatric patients 
with detrusor hyperreflexia due to neurogenic 
conditions. 

_!_!!form~tio_~~-§!•bmitted 
Types of Studies: 

Study 1: Study 583E-UR0-0581-00I 
Phase J/IJ, open label, dose escalating PK, PD (urodynamie) 
and clinical effect and safety study. Duration oftreatment 12 
weeks (4 at each dose) 5.3.4.2.1, p4 

Objectives: 5.3.4.2./, p3 
Primary: To collect data as the basis for a dosage 
recommendation for tolterodine in children I month to 4 years 
of age with neurogenic lower urinary tract dysfunction. This 
recommendation was to be b<lsed on a comparison of the PK of 
the active moiety (sum ofunbound tolterodine and DD 01) 
with data from studies in adults and children 5-10 years old. 
Secondary: To estimate the PK variables for tolterodine and 
DO 01, and assess the PD (urodynamic) and clinical effect and 
safety oftolterodine oral solution given in doses of0.03, 0.06 
and 0.12 mg/kg/day in patient from I month to 4 years of age 
with neurogenic lower urinary tract dysfunction. Data were 
collected to determine a tolterodine dose-PD effect and 
tolterodine/DD Ol (active moiety) concentration-PD effect 
relationship with urinary storage parameters of volume and 
compliance. 

1 Condition Met 

Design: Yes 
5.3.4.2./, p4 

Objective 1: 
Yes 
5.3.4.2./, p7, 57­
58 

Objective 2: 
Yes 
5.3.4.2.1, p62-70 
Concentration­
effect was 
described for 
active moiety 
only; however, 
this is acceptable 
to the Division's 
Clinical 
Pharmacologists 

Objective 3: 
Yes 
5.3.4.2./, p49-89 
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lndication(s) to be studied: 

Study 1: Dctmsor hyperreflexia due to 
neurogenic conditions 

Indications Studied: 

Study 1: Dctmsor hyperreflexia 5.3.4.2.1, p4 [Sec also entry 
criteria 5.3.4.2.1, p4] 

Yes 
5.3.4.2.1, p23-24, 
52-54 

Age group & population in which study will 
be performed: 

Study 1: Ages one month to 4 years 

Age group & population in which study was performed: 

Study 1: One month to 4 years 5.3.4.2. I, p4 
Actual age range: 0.3 to 4.9 years; 5.3.4.2.1, piOI 
Age groups: 0- 6 mos: N=3; 6 mos- 2 yrs: N=6; 2-4 years: 
N=IO 5.3.4.2.1,p7 

Yes 
5.3.4.2.1, p101 

Number of patients to be studied or power of 
study to be achieved: 

Study 1: Enroll a sufficient number of patients 
to adequately characterize the PK/PD 
parameters. PK/PD parameters must be 
obtained on a minimum of eight patients; with at 
least three of these patients being less than 6 
months of age. 

Number of patients studied or power achieved: 

Study 1: Safety population: N= 19; PK population: N= 17 
5.3.4.2.1, p4 
Gender breakdown: 10M, 9 F. 5.3.4.2.1, p7 
Racial breakdown: 16 white, I black, 2 unspecified 5.3.4.2.1, 
p7 
Two pts withdrew (I due to AE, l withdrew consent due to 
frequent UTis). One <6 mos old pt had major protocol 
violation (did not require intermittent catheterization) 
5.3.4.2. I, p49-50 
One pt counted in the PK population did not have his data used 
except in figures, as he was incorrectly dosed on the day of 
sampling. 
PK age breakdown: 0- 6 mos: N=3; 6 mos- 2 yrs: N=5; 2-4 
years: N=8. PK data missing on 3 pts: 4 y/o who withdrew; 4 
y/o who had multiple unsuccessful sticks, a 10 month old 
5.3.4.2. l,_p49-52 

Yes 
5.3.4.2.1, p4, 7, 
49-52 
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Entry criteria: 


Study 1: Not sp~cified 


Clinical endpoints: 

Study 1: 
l. PK: appropriate analysis of tolterodine & DO 
01 metabolite plasma concentration-time 
profiles; the sampling should be adequate to 
characterize the complete PK profile in this age 
group. 

2. PO: appropriate urodynamic evaluation. 
Evaluations may include maximal bladder 
capacity, intravesical pressure at maximal 
bladder-capacity, and detection ofuninhibited 
detrusor contractions. 
3. Dose-response: characterization of dose (in 
mg/kg)-effect (urodynamic) and concentration­
effect (urodynam_i9 

Entry cr-iteria used: 

Study 1: Male & female I month to 4 years of age, inclusive. 
Stable neurological disease (myelomeningocele, sacral atresia, 
spinal dysraphism, cerebral palsy, traumatic spinal cord injury) 
and urodynamic evidence of detmsor hyperreflexia requiring 
intermittent catheterization for management or urinary 
drainage. Body weight or BMI within normal range (between 
the 5111-95 111 percentiles), according to the CDC Growth and 
BMI charts for the US 5.3.4.2.1, p4 

Clinical endpoints used: 

Studyl: 5.3.4.2.l,p5 
I. PK parameters for the active moiety (defined as the sum of 
the unbound tolterodine and DO 01 concentrations) including 
serum AUCo-12, C.nax and Cmin. PK parameters for tolterodine 
and DO 0 I, including A UC0_12, the extrapolated fraction of the 
AUCo-12 (Fcxl), Cmax, the time of occurrence of Cnmx (tmax), 
C.nin and apparent terminal half-life (t112, z). For tolterodine, 
oral steady-state volume of distribution (VsJF) and oral 
clearance (CL/F) 

2. Clinical effects: volume to first detrusor contraction of 
magnitude> I 0 em lhO pressure, functional bladder capacity 
and leak point pressure, intravesical volume at 20 and 30 em 
l·fzO pressure, maximal cystometric capacity (intravesical 
volume at 40 em IhO pressure), and bladder compliance 
(defined as delta volume/delta pressure) all measured at each 
dose level. Also, tolterodine dose-PD effects were determined 
by_!_lleassessmcnt of urodynat11ic_p_aramcters at each dose 

IN/A 


1. Yes 
Sponsor reports 
serum, not 
plasma values; 
this is acceptable 
to the Division's 
Clinical 
Pharmacologists. 
5.3.4.2.1, p55 

2&3. Yes 
Concentration­
effect was 
described for 
active moiety 
only; however, 
this is acceptable 
to the Division's 
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level. Active moiety concentration-PD effects were 
determined by the assessment of urodynarnic parameters at the 
PK dose (0.06 mg/kg/day). Patient diary (clinical effect) 
variables included: mean number of 
catheterizations/micturitions per 24 hours, mean volume per 
catheterization/micturition and mean number of incontinence 
episodes per 24 hours, all at each dose level. 

- . . l"Clinical 
Pharmacologists 

5.3.4.2.1, p34, 
62-72 

4. Safety: appropriate monitoring of adverse 
events, urodynamic, cardiovascular (including 

electrocardiograms) and laboratory parameters 

3. Safety- Hematology and serum chemistry tests, ECGs, GI 4. Yes 

5.3.4.2.1, p73-85 function assessment and adverse events 

5. Safety: number of patients terminated 
prematurely 


4. Health economics- health care utilization data were 

collected throughout the trial. These data will contribute to an 

estimate of the direct costs of detrusor hyperreflexia in these 


_patients. 

Timing of assessments: if appropriate 
 Timing of assessments: Yes 

5.3.4.2. I, p28 
Study J: For patients receiving tolterodine, the 
baseline urodynamic evaluation will be 

performed after a 3-7 day washout period off 

medication. Urodynamic evaluation will be 

repeated after a minimum of 2 weeks of 

treatment with tolterodine. 


Study J: Washout of 6-14 days prior to baseline visit. First 

patient diary completed after at least three days washout, and 

over three days prior to the baseline visit. Urodytfamics, 

patient diary, safety data (including assessment ofGI function, 

ECGs, clinical laboratory results and AEs and health care 

utilization data) collected every four weeks, after completion 
of each dose level. PK data collected following the 0.06 

.~g/d dose level only. 5.3.4.2.1, p4t--::-----:--------------+---m
IDrug specific safety concerns: IDrug specific safety concerns evaluated: Yes 

5.3.4.2.1, p8 
Study J: Monitoring of tolerability with special 
emphasis on the gastrointestinal tract and 

expected side effects of anticholinergic agents. 


Study 1: No deaths, no serious AEs; I pt withdrew consent, 1 

withdrawn due to increased AST, considered related. No 

clinically significant changes in ECG or lab parameters. 
Constipation in 5 pts; no dry mouth; no dose-AE relation:ilii!J. 
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Drug information: 

Study 1: Amended August 5, 2002 
• 
• 

• 
• 

Route of administration: Oral 
Dosage: Sequential dose escalation 
design, with each patient serving as 
his/her own control, increasing through 
three dosage levels: 0.03 mglkg/day for 4 
weeks, 0.06 mg/kg/day for four weeks, 
and 0.12 mg/kg/day for four weeks 
Regimen: Daily, in divided doses 
Formulation: Tolterodine syrup (not 
commercially available) 

Drug information: 

Study 1: 5.3.4.2.1, p4 
• 
• 

• 
• 

Route of administration: Oral 
Dosage: Doses 0.03, 0.06 and 0.12 mg/kg/day, 
escalating every 4 weeks 

Regimen: Daily, in divided doses 
Fm·mulation: Tolterodine L-tartrate oral solution (1 
mg/5 m!l 

Yes 
5.3.4.2.1, p4, 28 

Statistical information (statistical analysis of 
the data to be performed): 
Study 1: 

1. PK: descriptive analysis to include reporting 
of AUC, Cmax, & Cmin for tolterodine and DD 
01 

2. PO: urodynamic measurements to be 
tabulated as a function of dose (mg/kg). 
Baseline measurements will be contrasted 
with measurements on treatment. 

Statistical information (statistical analysis of the data 
. performed): 
Study 1: 5.3.4.2.1, p6 
All patients who received study drug were included in the 
safety analysis. 

PK variables were summarized using descriptive sratistics. 
Serum concentration profiles were presented graphically. PK 
variables were compared (infom1ally) with similar variables 
from PK studies in adults and in children 5-10 years old 
without neurological compromise. Relationships of interest 
such as AUC by age, weight and BMI were investigated. 

Descriptive statistics for clinical effect variables were 
calculated by dose period, along with descriptive statistics for 
changes and percentage changes from baseline in these 
variables. Ho<!Kcs-Lchman estimates and non-parametric 95% 

1. Yes 
5.3.4.2.1, p6,7 

2. Yes 
5.3.4.2.1, p7, 62­
66 

12/23/03 5 



confidence intervals were calculated for these estimates. 
Volume based urodynamic variable were also calculated as 
values normalized to theoretical bladder capacity(%) and 
descriptive statistics for these normalized values were 
presented. The scoring of incontinence was summarized in 
frequency tables by dose period. Graphic presentations of the 
dose-effect relationship and the active moiety concentration-
effect relationship for the clinical effect variables were 
evaluated. 

3. Safety: safety measurements arc to be 
tabulated. All participants who received at 
least one dose of study medication arc to be 
included in the summaries and listing of 
safety data. 

Adverse events were coded according to the MedORA and 
summarized in frequency tables by dose period. The 
frequency of laboratory test results that were outside the 
nonnal range and the frequency of abnormal ECGs were 
summarized by dose period. Means were calculated for each 
ECG variable for each series of measurements at each dose 
period. The change from baseline was also calculated for each 
ECG variable by dose period. Frequencies ofQT, QTcF and 
QTcB intervals and changes from baseline in QT, QTcF and 
QTcB intervals that exceeded defined cut-off points were 
determined. Plots of changes in QTcF versus serum 
concentrations oftoltcrodinc and DO OJ and versus AUCo-12 
for toltcrodine and DO 0 I were examined for possible 
relationships. Assessments of GI function were summarized 
by dose period in frequency tables. 

3. Yes 
5.3.4.2.1, p6, 35, 
73-85 

Labeling that may result from the studies: 
Study 1: 
Appropriate changes to the label to incorporate 
the study results will be made. 

-­ -----­ ~ ~ ---­

Did the sponsor submit proposed labeling? 

Not for this formulation. 

-­ - ---­

No labeling 
submitted for 
this formulation, 
which is not 
currently 
marketed. 
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Format of reports to be submitted: 

A final study report will be submitted. We 
recommend that you follow the July 1996 JCH 
(E3) guidelines for stmcture and content of 
clinical study report. The final study report will 
address the issues out Iined in this request with 
full analysis, assessment, and interpretation. 
Timcframe for submitting reports of the 
studies: Amended March 3, 2003 

On or before October 15, 2003 

Format of reports submitted: 

Final study report formal was acceptable. 

Dale study reports were submitted: 

October 14, 2003 

Yes 

. . 
Yes 

Additional information: Conclusions: 5.3.4.2./, p 9 
Study 1: Dmg exposure, as measured by AUC and Cmax of 
the active moiety, similar to that previously observed in 5-10 
year olds w/OAB receiving 0.5 mg JR BID and slightly less 
than half that reported in adults receiving 2 mg IR BID. 

No apparent concentration-effect relationship. A dose-effect 
relationship was observed for urodynamic and micturition 
diary parameters, with the intermediate and highest doses 
showing the largest effects and the lowest dose showing no 
notable effect. Specifically, improvement from baseline was 
seen in: 

• 

• 
• 

Volume to first detmsor contraction at the 0.12 
mg/kg/d dose, 
Functional bladder capacity at the 0.06 mg/kg/d dose, 
Intravesical volume at 20 em 1-hO at the 0.06 and 0.12 
mg/kg/d doses, although the change was greater at the 
0.06 mg/kg/d dose, 

N/A 
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• 	

• 	

Mean number of incontinence episodes per 24 hours, in 
a dose-response manner at the 0.06 and 0.12 mg/kg/d 
doses and 
Mean volume per catheterization/micturition, in a dose­
response manner at the 0.06 and 0.12 mg/kg/d doses. 

95% confidence limits included 0 for change in mean number 
of catheterizations/micturitions per 24 hours. 

Generally well tolerated, no new safety concerns identified. 
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ATfACI IMENT I3 

Study 2 Pediatric Exclusivity Determination Template 

~E!!ten R~_q_~1est ltei!J -January 23, 2001 .. 
Types of Studies/Study Design: 

Study 2: Pharmacokinctic (PK), 
pharmacodynamic (PO [ urodynamic]) & safety 
study 
Study Design: 
Repeated dose, multiple dose-level, open label, 
minimum 2 week duration, PK, PO and safety 
study. 
Objectives: 
I. To evaluate the pharmacokinetics of 
toltcrodine and its metabolite (DD01) following 
administration of toltcrodinc tartrate syrup to 
pediatric patients with detrusor hyperreflexia 
due to neurogenic conditions who are on stable 
divided daily doses of tolterodine. 
2. To evaluate toltcrodine dose-effect 
(urodynamic) and concentration-effect 
(urodynamic) in order to establish one or more 
safe and effective tolterodine dosage regimens in 
pediatric patients with detrusor hyperreflexia 
due to neurogenic conditions. 
3. To evaluate the effect and safety of 
tolterodine tartrate syrup in pediatric patients 
with detrusor hyperreflexia due to neurogenic 
conditions. 

!~.!IQ!_IIlati~~ St~_bmittcd 
Types of Studies: 

Study 2: Study 583E-UR0-0581-002 
Phase 1/IJ, open label, dose escalating PK, PD (urodynamic) 
and clinical effect and safety study. 5.3.4.2.2, p3 Duration of 
treatment 12 weeks (4 at each dose) 5.3.4.2.2., p4 

Objectives: 5.3.4.2.2, p3 
Primary: To collect data as the basis for a dosage 
recommendation for tolterodinc in children 5 to 10 years of 
age afnictcd with neurogenic lower urinary tract dysfunction. 
This recommendation was to be based on a comparison of the 
PK of the active moiety (sum ofunbound toltcrodine and DD 
01) with data from studies in adults and children 5-10 years 
old. 
Secondary: To estimate the PK variables for tolterodine and 
DD 01, and assess the PD (urodynamic) and clinical effect and 
safety of tolterodine oral solution given in doses of 0.03, 0.06 
and 0.12 mg/kg/day in patient from 5-10 years of age with 
neurogenic lower urinary tract dysfunction. Data were 
collected to dctem1inc a tolterodinc dose-PD effect and 
toltcrodine/DD 01 (active moiety) concentration-PD effect 
relationship with urinary storage parameters of volume and 
compliance. 

Ic!:l'-~~-~~~-M_~ 
Design: Yes 
5.3.4.2.2, p3, 4 

Objectives: 
l. Yes 
5.3.4.2.2,p7, 54-7 

2. Yes 
5.3.4.2.2,p57-72 
Concentration­
effect was 
described for 
active moiety 
only; however, 
this is acceptable 
to the Division's 
Clinical 
Phannacologists 

3. Yes 
5. 3.4. 2. 2,p68-89 

12/23/03 9 



lndication(s) to be studied: ·!Indications Studied: 

Study 2: Detrusor hyperreflexia due to 
neurogenic conditions 

Study 2: Detrusor hyperreflexia 5.3.4.2.2, p3 [Sec also entry 
criteria 5.3.4.2.2, p4] 

Age group & population in which study will 
be performed: 


Age group & population in which study was performed: 

~--'"'-;;.;;;..;.'""'"'""-..._:....:_Qc:.:::_:_:_:_=--:.:::....:.::="--=-==-------l Study 2: 5-10 years, inclusive 5.3.4.2.2, p4 

Number of patients to be studied or power of 
study to be achieved: 

Study 2: Enroll approximately 15 patients to 
have a minimum of eight patients for describing 
the PK/PD profile. 

Entry criteria: 


Study 2: Not specified 


Number of patients studied or power achieved: 

Study 2: 15. 5.3.4.2.2., p4 
Gender breakdown: 7 M, 8 F. 5.3.4.2.2, p6 
Racial breakdown: II white, 4 black. 5.3.4.2.2, p6 
Age distribution: 7 were 5-7 y/o, 8 were "8-11" [No pt was 11 
or older at enrollment] 5.3.4.2.2, p6 
PK age breakdown: 5-7 years: N=7; 8-10 yrs: N=6 5.3.4.2.2, 
p49, 51, 100 
(2 pts excluded from PK data due to incorrect dostng on the 
PK day.) 
Entry criteria used: 

Study 2: Male & female 5-10 years of age, inclusive. Stable 
neurological disease (myelomeningocele, sacral atresia, spinal 
dysraphism, cerebral palsy, traumatic spinal cord injury) and 
urodynamic evidence of detrusor hyperreflexia requiring 
intermittent catheterization for management or urinary 
drainage. Body weight or BMI within normal range (between 
the 5111-95 111 percentiles), according to the CDC Growth and 
BMI charts for the US 5.3.4.2.2, p4 

I Yes 
5.3.4.2.2, p22, 51 

Yes 
5.3.4.2.2, p22
23,100 

­

Yes 
5.3.4.2.2, p6, 49, 
51, 100 

N/A 
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Clinical endpoints: 

Study 2: 
l. PK: appropriate analysis of tolterodine & DO 
0 l metabolite plasma concentration-time 
profiles; the sampling should be adequate to 
characterize the complete PK profile in this age 
group. 

2. PO: appropriate urodynamic evaluation. 
Evaluations may include maximal bladder 
capacity, intravesical pressure at maximal 
bladder capacity, and detection of uninhibited 
detrusor contractions. 
3. Dose-response: dose (in mg!kg)-effect 
(urodynamic) and concentration-effect 
( urodynamic) 
4. Clinical: diary data to include number of 
micturitions per 24 hours and number of 
incontinent episodes per day 

5. Safety: appropriate monitoring of adverse 
events, urodynamic, cardiovascular (including 
electrocardiograms) and laboratory parameters 

Clinical endpoints used: 

Study 2: 5.3.4.2.2, p5 
I. PK parameters for the active moiety (defined as the sum of 
the unbound toltcrodine and DO 01 concentrations) including 
serum AUCo.J2, C.nax and Cmin· 
PK parameters for tolterodine and DO 01, including AUCo.12, 
the extrapolated fraction of the AUCo.J2 (Fcx1), Cmax, the time 
of occurrence of Cmax' {tmax), Cmin and apparent terminal half-
life (tlt2, z). For tolterodine, oral steady-state volume of 
distribution (VssfF) and oral clearance (CLIF) 

2. Clinical effects: volume to first detrusor contraction of 
magnitude > l 0 em lhO pressure, functional bladder capacity 
and leak point pressure, intravesical volume at 20 and 30 em 
1-hO pressure, maximal cystometric capacity (intravesical 
volume at 40 em lhO pressure), and bladder compliance 
(defined as delta volume/delta pressure) all measured at each 
dose level. Also, tolterodine dose-PD effects were determined 
by the assessment ofurodynamic parameters at eaclfdose 
level. Active moiety concentration-PD effects were 
determined by the assessment of urodynamic parameters at the 
PK dose (0.06 mglkg/day). Patient diary (clinical effect) 
variables included: mean number of 
catheterizations/micturitions per 24 hours, mean volume per 
catheterization/micturition and mean number of incontinence 
episodes per 24 hours, all at each dose level. 

3. Safety- Hematology and serum chemistry tests, ECGs, GI 
function assessment and adverse events 

J. Yes 
Sponsor reports 
sennn, not 
plasma values; 
this is acceptable 
to the Division's 
clinical 
Phannacologists. 
5.3.4.2.2, p54-57 

2-4. Yes. 
5.3.4.2.2, p60-72 
Concentration-
effect was 
described for 
active moiety 
only; however, 
this is acceptable 
to the Division's 
Clinical 
Pharmacologists. 

5-6. Yes 
5.3.4.2.2, p72-83 
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6. Safety: number of patients terminated 
prematurely 

-rT.I Iealth economics- health care utiliz;tion data were 

collected throughout the trial. These data will contribute to an 

estimate of the direct costs of detrusor hyperreflexia in these 

atients. 
. 

I

~------------------------------------~~
Yes
5.3.4.2.2, p27 

Timing of assessments: if appropriate Timing of assessments: 

Study 2: For patients receiving tolterodine, the 
baseline urodynamic evaluation will be 

performed after a 3-7 day washout period off 

medication. Urodynamic evaluation will be 

repeated after a minimum of 2 weeks of 

treatment with tolterodine. 


Study 2: Washout of 6-14 days prior to baseline visit. First 

patient diary completed after at least three days washout, and 

over three days prior to the baseline visit. Urodynamics, 

patient diary, safety data (including assessment ofGI function, 
ECGs, clinical laboratory results and AEs and health care 

utilization data) collected every four weeks, after completion 
of each dose level. PK data collected following the 0.06 
mg/kg/d_d~se_leyel_only._5.3.4,l]__..p_4 




Yes
5.3.4.2.2, p8, 72 

Drug specific safety concerns: Drug specific safety concerns evaluated: 

Study 2: Monitoring of tolerability with special 
emphasis on the gastrointestinal tract and 

expected side effects of anticholinergic agents. 


Study 2: No withdrawals, deaths, serious AEs. No clinically 

significant changes in ECG or Jab parameters. Constipation 

most common; no dry mouth, 1 abd pain; no dose-AE 

relationship. 5.3.4.2.2, p8 


Drug information: 
 YesDrug information: 
5.3.4.2.2, p4, 23 

Study 2: Amended August 5, 2002 Study 2: 5.3.4.2.2, p4 
• 
• 

Route of administration: Oral • 
• 

Route of administration: Oral 
Dosage: Sequential dose escalation 
design, with each patient serving as 

his/her own control, increasing through 

three dosage levels: 0.03 mg/kg/day for 4 
weeks, 0.06 mg/kg/day for four weeks, 

and 0.12 mglkg/day for four weeks 

Dosage: Doses 0.03, 0.06 and 0.12 mg/kg/day, 

escalating every 4 weeks 





·
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• 
• 

• 
• 

Regimen: Daily, in divided doses 
Formulation: Toltcrodinc syrup (not 
commercially available) 

Regimen: Daily, in divided doses 
Formulation: Toltcrodinc L-tartrate oral solution (I 
mg/5 ml) 

Statistical information (statistical analysis of 
the data to be performed): 

Study 2: 

1. PK: descriptive analysis to include reporting 
of AUC, Cmax. & Cmin for tolterodine and DD 
01 

2. PO: urodynamic measurements to be 
tabulated as a function of dose (mg/kg). 
Baseline measurements will be contrasted 
with measurements on treatment. 

3. Diary: number of micturitions per 24 hours 
and number of incontinence episodes per day 
(diary data) to be tabulated as a function of 
dose (mg/kg). Baseline measurements will 
be contrasted with on treatment 
measurements. 

Statistical information (statistical analysis of the data 
performed): 

Study 2: 5.3.4.2.2, p6 
All patients who received study drug were included in the 
safety analysis. 

PK variables were summarized using descriptive statistics. 
Serum concentration profiles were presented graphically. PK 
variables were compared (informally) with similar variables 
from PK studies in adults and in children 5-l 0 years old 
without neurological compromise. Relationships of interest 
such as AUC by age, weight and BMI were investigated. 

Descriptive statistics for clinical effect variables were 
calculated by dose period, along with descriptive statistics for 
changes and percentage changes from baseline in these 
variables. Hodges-Lehman estimates and non-parametric 95% 
confidence intervals were calculated for these estimates. 
Volume based urodynamic variable were also calculated as 
values normalized to theoretical bladder capacity(%) and 
descriptive statistics for these normalized values were 
presented. The scoring of incontinence was summarized in 
frequency tables by dose period. Graphic presentations of the 
dose-effect relationship and the active moiety concentration~ 
effect relationship for the clinical effect variables were 
evaluated. 

J. Yes 
5.3.4.2.2, p6 

2. Yes 
5.3.4.2.2, p7 

3. Yes 
5.3.4.2.2, p7 
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1r 4. Safety: safety measurements arc to be 
tabulated. All participants who received at 
least one dose of study medication arc to be 
included in the summaries and listing of 
safety data. 

Adverse events were coded according to the MedORA and 
summarized in frequency tables by dose period. The 
frequency of laboratory test results that were outside the 
normal range and the frequency of abnom1al ECGs were 
summarized by dose period. Means were calculated for each 
ECG variable for each series of measurements at each dose 
period. The change from baseline was also calculated for each 
ECG variable by dose period. Frequencies ofQT, QTcF and 
QTcB inteiVals and changes from baseline in QT, QTcF and 
QTcB intciVals that exceeded defined cut-off points were 
determined. Plots of changes in QTcF versus serum 
concentrations oftolterodine and DO 01 and versus AUCo-12 
for tolterodine and DD 0 I were examined for possible 
relationships. Assessments of GI function were summarized 
by dose period in frequency tables. 

14. Yes 
5.3.4.2.2, p8, 74, 
75 

Labeling that may result from the studies: Did the sponsor submit proposed labeling? 

Study 2: 
Appropriate changes to the label to incorporate 
the study results will be made. 

Not for this formulation. 

Format of reports to be submitted: Format of reports submitted: 

A final study report will be submitted. We 
recommend that you follow the July 1996 ICH 
(E3) guidelines for structure and content of 
clinical study report. The final study report will 
address the issues outlined in this request with 
full analysis, assessment, and interpretation. 

I Final study report format was acceptable. 

­

No labeling 
submitted for 
this formulation, 
which is not 
currently 
marketed. 
Yes 
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----
Yes Timeframe for submitting reports of the 

studies: Amended March 3, 2003 
Date sturly reports were submitted: 

On or before October 15, 2003 _October 14, 2003 
Additional information: N/AConclusions: 5.3.4.2.2, p 8 

Study 2: Drug exposure, as measured by AUC and Cmax of 
the active moiety, similar to that previously observed in 
children w/OAB receiving 0.5 rng IR BID and approximately 
half that reported in adults receiving 2 rng IR BID. 

No apparent concentration-effect relationship was 
demonstrated. A dose-effect relationship was observed for 
urodynarnic and micturition diary parameters, with the low and 
intermediate doses demonstrating similar effects and the 
highest dose showing the largest effect. Specifically, dose-
related improvements were seen in: 

• 
• 
• 

volume to first detrusor contraction, 
intravesical volume at 20 ern H20 and 
mean number of incontinence episodes per 24 hours . 

95% confidence limits that included a change ofO were seen 
for: 

• 
• 
• 

change in functional bladder capacity, 
mean # cathctcrizations/micturitions per 24 hours and 
mean volume per catheterization/micturition . 

Generally well tolerated, no new safety concerns identified. 
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AITACHMENT C 


Study 3 Pediatric Exclusivity Determination Template 

Wl"ittcn Request Item,..... Janullry 23,. 
2001 

lnformatiori Submitted Condition Met 

Types of Studies/Study Design: Types of Studies: 

Study 3: Pharmacokinetic (PK), 
pharmacodynamic (PD [ urodynamic]) & 
safety study 

Study Design: 
Repeated dose, multiple dose-level, open 
label, minimum 2 week duration, PK, PD 
and safety study 
Objectives: 
1. To evaluate the pharmacokinetics of 
tollerodinc and its metabolite (DD01) 
following administration of toltcrodine 
tartrate extended release capsules to 
pediatric patients with detrusor 
hyperreflexia due to neurogenic conditions 
who arc on stable divided daily doses of 
toltcrodine. 
2. To evaluate tolterodine dose-:effect 
(urodynamic) and concentration-effect 
(urodynamic) in order to establish one or 
more safe and effective tolterodine dosage 
regimens in pediatric patients with detrusor 
hyperreflexia due to neurogenic conditions. 

Study 3: Study 583E-UR0-0581-003 
Phase 1/IJ, open label, dose escalating PK, PD (urodynamic) and clinical 
effect and safety study. 5.3.4.2.3, p3 Duration of treatment 12 weeks (4 
at each dose) 5.3.4.2.3., p4 

Objectives: 53.4.2.3, p4 
Primary: To collect data as the basis for a dosage recommendation for 
toltcrodinc in children II to 15 years of age afflicted with neurogenic 
lower urinary tract dysfunction. This recommendation was to be based 
on a comparison of the PK of the active moiety (sum of unbound 
tolterodine and DD 01) with. data from studies in adults and children 5­
15 years old. • 

Secondary: To estimate the PK variables for toltcrodinc and DO 01, 
and assess the PO (urodynamic) and clinical effect and safety of 
toltcrodine PR capsules, given in doses of 2, 4 and 6 mg/day in patient 
from 11 to 15 years of age. Data were collected to detcnninc a 
tolterodinc dosc-PD effect and tolterodine/DD 01 (active moiety) 
concentration-PD effect relationship with urinary storage parameters 
of volume and compliance. 

Design: Yes 
5.3.4.2.3, p3, 4 

Objectives: 
1. Yes 
5.3.4.2.3, p4, 51­
57 

2. Yes 
5.3.4.2.3, p4, 58­
70 
Concentration­
effect was 
described for 
active moiety 
only; however, 
this is acceptable 
to the Division's 
Clinical 
Pharmacologists 
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3. To evaluate the effect and safety of 
tolterodine tartrate extended release 
capsules in pediatric patients with detrusor 

J!y~erreflexia due to neurogenic conditions._ 
lndication(s) to be studied: hndications Studied: Yes 

5.3.4.2.3, p3. 4, 
Study 3: Detrusor hyperreflexia due to Study 3: Detrusor hyperreflexia 5.3.4.2.3, p3 [See also entry criteria 49-50 
neurogenic conditions 
Age group & population in which study 
will be performed: 

5.3.4.2.3, p_i]'------------------+-------
Age group & population in which study was performed: Yes 

5.3.4.2.3, p4' 49 

Studv 3...:._Agcs ~~vento fifteen years 
 Study 3: 11-15 years, inclusive 5.3.4.2.3, p4 
Number of patients to be studied or 
 Number of patients studied or power achieved: Yes 

5.3.4.2.3, p6. 49 power of study to be achieved: 

Study 3: 11. 5.3.4.2.3, p4 10 pts completed the study (1 patient 
withdrew consent). Study 3: Enroll approximately 15 patients 

to have a minimum of eight patients for 
describing the PKIPD profile. 

Gender breakdown: 5 M, 6 F. 5.3.4.2.3, p6 
Age breakdown: 11-13 yrs: N=8; 14-15 yrs: N=3. 5.3.4.2.3, p6 
Racial breakdown: 8 white, 3 black. 5.3.4.2.3, p6 
A 15 y/o withdrew consent after 63 days (this same pt was unable to 
give blood for PK studies). 5.3.4.2.3, p49 
PK population: 1Oil unable to have blood drawn) 5.3.4.2.3, p49 

Entry criteria: Entry criteria used: N/A 


Study 3: Not specified Study 3: Male & female 11-15 years of age, inclusive. Stable 
neurological disease (myelomeningocele, sacral atresia, spinal 
dysraphism, cerebral palsy, traumatic spinal cord injury) and 
urodynamic evidence of detrusor hyperreflexia requiring intermittent 
catheterization for management or urinary drainage. Body weight or 
DMI within normal range (between the 5111-95 111 percentiles), according 
to the CDC Growth and BMI charts for the US 5.3.4.2.3, p4 

3. Yes 
5.3.4.2.3, p4, 64­
80 

1 

1 
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IClinical endpoints: 

Study 3: 
I. PK: appropriate analysis oftolterodine 
& DO 01 metabolite plasma concentration­
time profiles; the sampling should be 
adequate to characterize the complete PK 
profile in this age group. 

2. PO: appropriate urodynamic evaluation. 
Evaluations may include maximal bladder 
capacity, intravesical pressure at maximal 
bladder capacity, and detection of 
uninhibited detrusor contractions. 

3. Dose-response: characterization of dose 
(in mg/kg)-effect (urodynamic) and 
concentration-effect (urodynamic) 
4. Clinical: diary data to include number of 
micturitions per 24 hours and number of 
incontinent episodes per day 

5. Safety: appropriate monitoring of 
adverse events, urodynamic, cardiovascular 
(including electrocardiograms) and 
laborat~ry_parameters 

IClinical endpoints used: 

Study 3: 5.3.4.2.3, p4 
I. PK: Primary: 
PK parameters for the active moiety, including: area under the serum 
concentration-time curve to 24 hours after dosing (AUC0.24); maximum 
observed plasma concentration (Cmax) and minimum observed plasma 
concentration (Cmin). Active moiety was defined as the sum of the 
unbound tolterodine and DO 01 concentrations. 
Secondary: PK parameters for tolterodine and DO 0 l, including: AUCo. 
24, Cmax, the time of occurrence of Cmax (tmax), Cmin and apparent 
terminal half-life (t 112, z). For tolterodine, oral steady-state volume of 
distribution (V5s/F) and oral clearance (CL/F) were also calculated. 

2. Clinical effects: PO variables included: volume to first detrusor 
contraction of magnitude > 10 em H20 pressure, functional bladder 
capacity and leak point pressure, intravesical volume at 20 and 30 em 
H20 pressure, maximal cystometric capacity (intravesical volume at 40 
em l-hO pressure), and bladder compliance (defined as delta 
volume/delta pressure) all measured at each dose level. Also, 
tolterodine dose-PD effects were determined by the assessment of 
urodynamic parameters at each dose level. Tolterodine/DD 01 (active 
moiety) concentration-PD effects were determined by the assessment 
ofurodynamic parameters at the PK dose (4 mg/day). Patient diary 
(clinical effect) variables included: mean number of 
catheterizations/micturitions per 24 hours, mean volume per 
catheterization/micturition and mean number of incontinence episodes 
per 24 hours, all at each dose level. 

J. Yes 
5.3.4.2.3, p4, 51­
57 
Sponsor reports 
sennn, not plasma 
values; this is 
acceptable to the 
Division's 
Clinical 
Phannacologists. 

2-4. Yes 
5.3.4.2.3, p4, 58­
70 
Concentration­
effect was 
described for 
active moiety 
only; however, 
this is acceptable 
to the Division's 
Clinical 
Phannacologists. 

5-6. Yes 
5.3.4.2.3, p4, 70­
80 
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6. Safety: number of patients terminated 
prematurely 

Timing of assessments: if appropriate 

Study 3: For patients receiving 
tolterodinc, the baseline urodynamic 
evaluation will be performed after a 3-7 
day washout period off medication. 
Urodynamic evaluation will be repeated 
after a minimum of2 weeks of treatment 
with tolterodine. 

Drug specific safety concerns: 

Study 3: Monitoring of tolerability with 
special emphasis on the gastrointestinal 
tract and expected side effects of 
anticholinergic agents 

Drug information: 

Study 3: Amended August 5, 2002 and 
October 8, 2003 

• Route of administration: Oral 

3. Safety- Hematology and semm chemistry tests, ECGs, Gl function 
assessment and adverse events 

4. Health economics- health care utilization data were collected 
throughout the trial. These data will contribute to an estimate of the 
direct costs of detmsor hyperreflexia in these patients. 

Timing of assessments: 

Study 3: Washout of 6-14 days. prior to baseline visit. First patient 
diary completed after at least three days washout, and over three days 
prior to the baseline visit. Urodynamics, patient diary, safety data 
(including assessment ofGI function, ECGs, clinical laboratory results 
and AEs and health care utilization data) collected every four weeks, 
after completion of each dose level. PK data collected following the 4 
mg dose level only. 5.3.4.2.3., p3 

Drug specific safety concerns evaluated: 

Study 3: One patient withdrew consent. One pt had 2 SAEs­
erythema, pressure sores. No clinically significant changes in ECG or 
lab parameters. Constipation most common and only AE considered 
dmg related (in 1 pt at 6 mg). No dry mouth, psychiatric or behavioral 
abnormalities, I abd pain; no dose-AE relationship. 5.3.4.2.3, P! 

Drug information: 

Study 3: 5.3.4.2.3, p4 

• Route of administration: Oral 

·Yes 
5.3.4.2.3, p27 

Yes 
5.3.4.2.3, p7, 70­
7/ 

Yes 
5.3.4.2.3, p23-24 
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• 

• 
• 

Dosage: Sequential dose escalation 
design, with each patient serving as 
his/her own control, increasing 
through three dosage levels: 2 
mg/day for four weeks, 4 mg /day 
for four weeks and 6 mglkg/day for 
four weeks 
Regimen: Daily 
Formulation: Tolterodine 
extended release capsules 
(commercially not yet available) 

• 

• 
• 

Dosage: Doses 2 mg, 4 mg and 6 mg qD, escalating every 4 
weeks 

Regimen: Daily 
Formulation: Tolterodine L-tartrate PR capsules, 2 & 4 rng 

.------------------,- ­

Statistical information (statistical 
analysis of the data to be performed): 
Study 3: 

I. PK: descriptive analysis to include 
reporting of AUC, Cmax, & Cmin for 
tolterodine and DD 01 

2. PD: urodynarnic measurements to be 
tabulated as a function of dose (rng/kg). 
Baseline measurements will be 
contrasted with measurements on 
treatment. 

3. Diary: number of micturitions per 24 
hours and number of incontinence 
episodes per day (diary data) to be 
tabulated as a function of dose (mglkg). 

Statistical information (statistical analysis of the data performed): 

Study 3: 5.3.4.2.3, p5 
All patients who received study drug were included in the safety 
analysis. 

PK variables were summarized using descriptive statist~s. Serum 
concentration profiles were presented graphically. PK variables were 
compared (informally) with similar variables from PK studies in adults 
and in children 11-15 years old without neurological compromise. 
Relationships of interest such as AUC by age, weight and BMI were 
investigated. 

Descriptive statistics for clinical effect variables were calculated by 
dose period, along with descriptive statistics for changes and percentage 
changes from baseline in these vafiables: Hodges-Lehman estimates 
and non-parametric 95% confidence intervals were calculated for these 
estimates. Volume based urodynamic variable were also calculated as 

1. Yes 
5.3.4.2.3, p6, 54, 
55 

2. Yes 
5.3.4.2.3, p6, 58­
62· 

3. Yes 
5.3.4.2.3, pl. 64­
67 
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Baseline measurements will be 
contrasted with on treatment 
measurements. 

4. 	 Safety: safety measurements arc to be 
tabulated. All participants who 
received at least one dose of study 

values normalized to theoretical bladder capacity(%) and descriptive 
statistics for these normalized values were presented. The scoring of 
incontinence was summarized in frequency tables by dose period. 
Graphic presentations of the dose-effect relationship and the active 
moiety concentration-effect relationship for the clinical effect variables 
were evaluated. 

Adverse events were coded according to the MedORA and summarized . 
in frequency tables by dose period. The frequency of laboratory test 
results that were outside the normal range and the frequency of 

4. 	 Yes 
5.3.4.2.3, p7, 70­
80 

medication arc to be included in the abnormal ECGs were summarized by dose period. Means were 
summaries and listing of safety data. calculated for each ECG variable for each series of measurements at 

each dose period. The change from baseline was also calculated for 
each ECG variable by dose period. Frequencies ofQT, QTcF and QTcB 
intervals and changes from baseline in QT, QTcF and QTcB intervals 
that exceeded defined c~t-off points were detcnnined. Plots of changes 
in QTcF versus serum concentrations of tolterodinc and DD 0 l and 
versus AUCo-24 for toltcrodine and DD 01 were examined for possible 

Labeling that may result from the 

studies: 


Study 3: 

Appropriate changes to the label to 

incorporate the study results will be made. 


relationships. Assessments of GI function were summarized by dose 
period in frequency tables. 

Did the sponsor submit proposed labeling? 

The sponsor proposes to maintain the current approved labeling for Octroi LA 
capsules, except for the proposed changes as outlined in the following 
Sections. No labeling changes were submitted for Octroi immediate release 
tablets. 

Sponsor Proposed Changes to CLINICAL PHARMACOLOGY 
Section Pharmacokinetics in special populations- Pediatric 
subsection 1.2.c, p5-6 

Yes 
However, efficacy 
is not demonstrated 
in this study. 

I 
I 
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5- 10 yr 
t 
2 mg bid 
EM 

II (0.5 -~ 
2) 

11.5 
(6.5) I 2.6 

( 1.4) 
I 2.0 

(0.8) 
I 2 (I-

2) 
I 8.5 

(4.0) I 2.R 
(1.0) 

I

I 

I

 2.6 
(1.0) 

(n=9) 

5- 10 yr 
2 mgqd 
EM ---- t ---- 1.5 ---- ........... 
 ............
• 0.89 ---­
(n=302) ( 1.6) (0.39) 

---- ---- ---- ............ 
 ........... ........... 


PM 6.9 ----
(n=20 ____Q12 

II- 15 
yr 
4 mgqd 
EM 
(n=27) 

PM 
(n=3) 

3 (2­
7) 

3 (3­
4) 

3.7 
(2.7) 

19 (1.4) 

1.8 
( 1.5) 

14 
(0.83) 

15 
(12) 

29(II) 

4 (2-9) 

---­
I 2.4 

(0.93) 

' ---­

I 1.3 
(0.43) 

---­

 14(II)
---­

The sponsor proposes to delete the following sentence: 

"The phannacokinctics of toltcrodinc has not been established in pediatric 
patients." 

And replace it with the following five paragraphs and table: 

"The pharmacokinetics of toltcrodinc immediate and extended release were 
evaluated in pediatric patients ranging in age from 5 to 15 years. Steady-state 
phannacokinctic parameters arc presented in Table 2. ... 

Table 2. Summary of Mean (±SD) Pharmacokinctic Parameters of Octroi and it Active 

Metabolite 


{5-hl:droxymclh Imetabolite in Pediatric Patients 

Toltcrodinc 5-hydroxymcthyl metabolite 

tmax• 
(h) 

t112 
(h) 

!max• 
(h) 

t1/2 
(h) 
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Cmax =Maximum serum concentration; !max =Time of occurrence of Cmax; Cavg­
Average sennn concentration; !1/2 =·Terminal elimination half-life. 
• Data presented as median (range). 
t Dosed using immediate release tablets 
t not applicable. 

"At an equivalent daily dose of tollerodine immediate release, C.vg and Cmax of 
tolterodine and the 5-hydroxymethyl metabolite were higher in children 5 to 10 
yenrs of age than in adults, while lrnax and t112 were similar between children 
and adults. 

"The elimination half-life appeared prolonged in pediatric patients II to 15 
years of age as compared to the adult population. However, Covg, Cmax and tmax 
were comparable between the two populations at the 4-mg daily dose. 

"In patients ranging in age from I month to 4 years who received a 0.030 
mg/kg twice-daily dose of an investigative tolterodine tartrate oral solution, 
tolterodine oral clearance (4.9 ± 4.5 Llhlkg) was higher and elimination half­
life ( 1.5 ± 0.6 h) was shorter than values observed in children 5 to I 0 years of 
age (CLIF = 3.7 ± 3.~ Llhlkg; t1,2 = 2.2 ± 1.0 h). 

"Evaluation of the pharmacokinetic/pharmacodynamic relationship in children 
based on active moiety AUC suggests that administration of a tolterodine daily 
dose of 2 mg for patients weighing $35 kg or 4 mg for patients with body 
weight >35 kg would provide active moiety exposure that is similar to that in 
adults receiving 4 mg daily." 

Sponsor Proposed Addition of Pediatric Patients Subsection to 
CLINICAL STUDIES Section .. · 
The sponsor proposes to add the following Pediatric Patients Subsection: 

"DETROL LA 2 mg was evaluated in pediatric patients 5 to I 0 years of age 
with the symptoms or urinary urgency, frequency and urge incontinence in two 
randomized, multicenter, placebo-eontrolled, double-blind, 12-week studies. 
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A total of 487 patients received DETROL LA 2 mg in the rnoming and 224 
received placebo. Efficacy in this population has not yet been demonstrated." 

Sponsor Proposed Changes to PRECAUTIONS Section, Pediatric 
Use Subsection 1.2.c. pi I 
The sponsor proposes to delete the following sentence: 

"The safety and effectiveness of tollerodine in pediatric patients has not been 
established." 

And replace it with the following four sentences: 

"The safety of DETROL LA has been demonstrated in two Phase 3 placebo­
controlled, double-hi ind, 12-week studies of 486 pediatric patients ages 5 to 
I0. The percentage of patients with urinary tract infections was higher in 
patients treated with DETROL LA compared to patients receiving placebo but 
all events were mild or moderate in severity. Typical anticholinergic effects 
(e.g., dry mouth, constipation) were seen at lower rates in pediatric patients 
than were observed in adults. The overall safety profile oftoltcrodine in this 
age group was comparable to that seen in adults (see Clinical Studies and 
Adverse Reactions)." 

Sponsor Proposed Addition of Pediatric Studies Subsection to 
ADVERSE REACTIONS Section 1.2.c, p13-14 

The sponsor proposes to add the following Pediatric Studies Subsection: 

"In two placebo-controlled clinical trials of DETROL LA Capsules, 710 
pediatric patients ages 5 to I 0 years were treated with DETROL LA (n=486) 
or placebo (n=224). Patients were treated with DETROL LA 2 mg for 12 
weeks. The overall frequency of adverse experiences was almost identical in 
the DETROL LA and placebo treatment groups (48% and 49%, respectively). 
Urinary tract infection was the most common adverse event occurring at a rate 
greater than placebo reported by pediatric patients receiving DETROL LA. 
Dry mouth was only reported in 0.8% of patients treated with DETROL LA 
and in 1.8% of patients receiving placebo. A serious adverse event was 
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reported by I 'Yo (n=6) of pediatric patients receiving DETROL LA and I% 
(n=2) of patients receiving placebo. 

"The frequency of discontinuation due to adverse events was 3% for both the 
DETROL LA and placebo treatment groups. Table 5 lists the adverse events 
reported in 1% or more of pediatric patients treated with DETROL LA 2 mg 
once daily in the 12-week studies." 

Table 5. Incidence* ("'o) or Adverse Events Exceeding Placebo Rate And Reported In ~I% 
or Pediatric Patients Treated With OETROL LA (2 mg once dally) In Two 12-Week, . 

Phase 3 Clinical Trials 
Dody System Adverse Event I %DETROL LA %Placebo 

(n=486) (n=224) 
Gastrointestinal Abdominal pain 5 3 
disorders 

Vomiting I I 
I 
I 

I 
I 

4 2 

Infections and 

Diarrhea 3 I 

Constipation 
Urinary tract 

2 
7 

I 
4 

infestations infection 
Ear infection 0 

~chiatric disorders Abnormal behavior 2 0 
Respiratory, thoracic, Rhinitis 2 0 
and mediastinal 
disorders 

I 

"'in nearest integer. 

Sponsor Proposed Changes to Revision date 

The sponsor proposes to change the revision date listed at the very end of the 
physician insert from: 

"Revised July 2003 

818 229 006" 

To: 

"Revised MJ:!ntb_Y~!Jr" 
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Format of reports to be submitted: 

A final study report will be submitted. We 
recommend that you follow the July 1996 
ICI-1 (E3) guidelines for structure and 
content of clinical study report. The final 
study report will address the issues outlined 
in this request with full analysis, 
assessment, and interpretation. 

r------------------------------------------------.

I

----~--------------------------------------------------------------~----------.-

Format of reports submitted: 

 Final study report format was acceptable. 

--------

Yes
------------, 

Timeframe for submitting reports of the 
studies: Amended March 3, 2003 

On or before October 15, 2003 

I Date study reports were submitted: 

October 14, 2003 

Yes 

Additional information: Conclusions: 5.3.4.2.3, p 8 

Study 3: Drug exposure, as measured by AUC and Cmax of the active 
moiety, similar to that previously observed in 11-15 year olds w/OAB 
and in adults. No apparent concentration-effect relatio1~hip. A dose­
effect relationship was not observed for urodynamic and micturition 
diary data parameters. Specifically, improvement from baseline was 
seen m: 

• Functional bladder capacity, only at the 4 mg dose, 
Mean number of incontinence episodes per 24 hours, at all 
doses, but without a dose-effect relationship and 
Mean volume per catheterization/micturition, only at the 4 mg 
dose. 

• 

• 

95% confidence limits on change from baseline at each dose included 0 
for: 

N/A 
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• 
• 
• 

Volume to first detrusor contraction, 
Intravesical volume at 20 em IhO and 
Mean number of catheterizations/micturitions per 24 hours. 

Generally_\Vell tolerated, no new safety concerns identified. 
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AfTACHMENT D 

Study 4 Pediatric Exclusivity Detcnnination Template 

1 Wrj~_ten R!-?.9..':1est ~~~m - .•January23, 2001 
Types of Studies/Study Design: 

Study 4: Clinical efficacy, PK and safety study in 
patients with overactive bladder 
Study design: 
Minimum 12-wcek, double-blind, two parallel group, 
placebo controlled, two-to-one (test drug/placebo) 
randomized, clinical efficacy and safety study 
followed by a minimum 12-week safety extension 
study 
Objectives: 
I. To compare the clinical efficacy (as assessed by 
the numb~r of incontinence episodes) of toltcrodine 
extended release and placebo. 
2. To document the safety and tolerability of 
tolterodine extended release capsules in pediatric 
patients with overactive bladder. 
3. To evaluate the population PK oftoltcrodinc and 
its metabolite (DDOl) following administration of 
tolterodine extended release capsules using sparse 
sampling technique. 
4. To evaluate dose-effect (diary data) and 
concentration-effect (diary-data) in order to establish 
one or more safe and effective dosage regimens in 
pediatric patients with overactive bladder. 

ll!!_f~rmat!~-~~ ~ubmitted. · 
Types of Studies: 

Study 4: 
583E-UR0-0084-020 
Phase III randomized, double-blind, placebo-controlled (2:1 ratio) 
multinational clinical efficacy and safety study. 5.3.5.1.1, p4 
Duration of treatment 12 weeks. 5.3.5.1.1, p5 

Objectives: 5.3.5.1.1, p4 
Primary: To compare the clinical efficacy oftolterodine PR 2 mg q.d. 
and placebo, as defined by the change in total number of incontinence 
episodes/week after 12 weeks of treatment, in children 5 to 10 years of 
age. 
Secondary: To compare the clinical efficacy, as measured by other 
micturition chart and rating scale variables, an~ safety of to1terodine 
PR 2 mg qd. and placebo after 12 weeks of treatment. 

DETAPE-0581-008 
Phase lJI randomized, double-blind, placebo-controlled (2: 1 ratio) 
multinational clinical efficacy and safety study. 5.3.5.1.4, p3 
Duration of treatment 12 weeks. 5.3.5.1.4, p4 

Objectives: 5.3.5.1.4, p3 
Primary: To compare the clinical efficacy oftolterodinc PR 2 mg qd. 
and placebo regarding the change in number of daytime incontinence 
episodes/week after 12weeks of treatment in children 5 to IOyears of 

I~-~!~~!!!~..!!.!1.:-~ 
Design: Yes 
020: 5.3.5.1.1,. 
p4. 26-7 
008: 5.3.5.1.4, 
Appendix 1.9 
021: This 
extension study 
was an open label 
safety and 
efficacy extension 
study, comprising 
pts from studies 
020 (271 of the 
original 342) and 
018 (2 7 of the 
original 3 l) 
5.3.5.1.3, p3, 20, 
27 

Objectives: 
1. Yes 
020: 5.3.5.1.1, 
p20 
008: 5.3.5.1.4, 
p19 
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age with symptoms of urge urinary incontinence, suggestive of 
detmsor instability. 
Secondary: To compare the clinical efficacy oftoltcrodine PR 2 mg 
qd. and placebo regarding change in: 

• 

• 
• 
• 
• 
• 

• 

• 

• 

• 

• 

number of daytime incontinence episodes/week (after 4 weeks 
of treatment) 
Mean number of micturitions per 24 hours 
Mean urinary volume voided per micturition 
Number of nights with nocturnal enuresis per week 
Parent/guardian-reported quality of life 
Parent/guardian-reported treatment satisfaction 

To compare tolterodine PR 2 mg qd and placebo with regard to safety 
and tolerability 
The population PK/PD objectives were to 

Estimate each patient's exposure to both tolterodinc and its 
active metabolite, DD 01 
Explore the exposure-response relationship oftolterodine, DO 
01 and the combined exposure (active moiety) graphically 
Develop a statistical model describing the exposure-response 
relationship of the combined exposure from tollerodine and 
DDOI 
Evaluate the influence of various patient demographic factors 
and covariates on the PD oftolterodine 
Explore the relationship between exposure and safety of 
toltcrodine defined by incidence of AEs 

583E-UR0-0084-021 
Phase Ill multicenter, open-label long-term safety, tolerability and 
clinical efficacy extension study following 020 or 018 5.3.5.1.3, p3 
Duration of treatment 12 months 5.3.5.1.3, p3 

2. Yes 
020: 5.3.5.1.1, 
p20-21 
008: 5.3.5.1.4, 
p20 
021: 5.3.5.1.3, 
p/9 

3. Yes 
PK data is pooled 
from studies 018, 
014 (rich 
sampling) and 
008 and 020 
(sparse sampling) 
020 & 008: 
5.3.3.5.2, p22 
008: 5.3.5.1.4, 
p20 

4. Yes 
020 & 008: 
Pooled data (008 
& 020) on 
concentration­
effect 
5.3.3.5.2, p73-75 
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Objectives: 5.3.5.1.3, p3 
Primary: To study the safety and tolerability oftolterodine PR 
capsuies during 12 months of treatment in children 5-15 years of age 

Secondary: To document long-tenn clinical efficacy and to perfonn 
other safety assessments. 

.. 

"Doseceffect" 
data is ·based on 
mg/kg dose; 
however, only 
one dose was 
evaluated in each 
study. 
5.3.5.1.1.1 and 
5.3.5.1.4.1 

lndication(s) to be studied: 

Study 4: Overactive bladder 

--------------- ­

Indications Studied: 

Study 4: 
020, 008 and 021: Symptoms ofurinary urge incontinence suggestive 
of detrusor instability 5.3.5. 1.1, p4 and 5.3.5. 1.4, p3 [See also entry 
criteria 5.3.5.1.1, p5, 5.3.5.1.4, p4 and 5.3.5.1.3, p3] 

Yes 
020: 5.3.5.1.1, 
p27-8 
008: (this study 
had an additional 
entry criterion of 
>=6 
micturitions/day) 
5.3.5.1.4, p28 
021: 2 di ffcrent 
criteria used 
(study 020 v. 018) 
-018 required 
urgency AND >= 
8 micturitions/24 
hours AND/OR 
>=one 
incontinence 
episode/week 
5.3.5.1.3. p24-26 
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Age group & population in which study will be 
performed: 

Study 4: Ages five to ten years 

Age group & population in which study was performed: 

Study 4: 
020 and 008: >=5 and<= 10 years of age. 5.3.5.1.1, p5 and 
5.3.5.1.4, p4 
021: 5-15 years of age 5.3.5./.3, p3 [5-10 years from study 020; 11­
15 years from study 0 18] . . 

Yes 
020: 5.3.5.1.1, 
p27 
008: 5.3.5. 1.4, 
p28 
021: The pts 
originally from 
study 0 18 were 
11-15 years 
(N=27 of 298) 
5.3.5.1.3, p25 

Number of patients to be studied or power of 
study to be achieved: 

Study 4: Amended November 15, 2001 
Enroll approximately 300 patients, with 
approximately equal number of patients in the five­
seven year old age group and in the eight-ten year old 
age group, to ensure a minimum of 1 00 patients 
completing 24 weeks of treatment with tolterodine 
tartrate extended release capsules. 

Number of patients studied or power achieved: 

Study 4: 
020: ITT/Safety population: N=342 (235 randomized to tolterodine 
PR, 107 randomized to placebo) 5.3.5.1.1, p4 

• 

• 

Age distribution: 5-7 years: N= 178 (55 placebo, 123 
tolterodine); 8-10 years: N= 164 (52 placebo, 112 
tolterodine). [Calculated from 5.3.5. 1. I, Appendix 1 8] 
Two 4 y/o's and one 11 y/o included in placebo gp. 
5.3.5.1.1, Appendix 18 

Per protocol population: N= 302 (212 tolterodine, 90 placebo) 
5.3.5. 1. 1, p6 
PK analysis (pooled): I 02 randomized to tolterodine PR (133 
excluded due to not meeting 008's inclusion criteria or missing data) 
5.3.3.5.2, p26, Appendix 7-10 
PD analysis (pooled): 157 pts ( 183 excluded due to not meeting 008's 
inclusion criteria or missing data 5.3.3.5.2, p29 
Gender breakdown: 186M ( 127 tolterodine, 59 placebo), 156 F (I 08 

Yes 
020: 020 Placebo 
group had 3 Ss 
outside age 
ranges 
5.3.5.1.1, p4, 6, 
50, 53 

008: 
5.3.5. 1.4, p4, 6, 
52, 74 & 
5:3.3.5.2, p26 

021: 
5.3.5.1.3, pp 3, 5, 
41-43, 46-7 
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toltcrodine, 48 placebo) 5.3.5. /. /, p 55 
Racial breakdown: 318 White (218 tolterodine, l 00 placebo), 20 
Asian/Pacific Islander (13 tolterodine, 7 placebo), 4 mixed race (all 
tolterodine) 5.3.5././, p 55 

OOS: ITT population: N= 369 (252 randomized to tolterodine PR, 
117 randomized to placebo) 5.3.5./.4, p4 
Safety population: N=368 [251 randomized to tolterodine PR (I pt 
did not take a single dose 5.3.5./.4, p51), 117 randomized to placebo] 
5.3.5./.4, p4 
Population PK/PD population: N= 33 7 [220 randomized to 
tolterodine PR (exclusions for missing data), 117 randomized to 
placebo] 5.3.5.1.4, p4, 74 & 5.3.3.5.2, p26 
Completer population: N=343 (234 tolterodine, 109 placebo) 
5.3.5.1.4, p6 
Gender breakdown: 193 M ( 128 tolterodine, 65 placebo), 176 F ( 124 
tolterodine, 52 placebo) 5.3.5.1.4, p 57 
Racial breakdown: 333 White (225 tolterodine, 108 placebo), 8 Black 
(7 tolterodine, I placebo), 21 Asian (16 tolterodine, 5 placebo), 7 
unspecified ( 4 tolterodine, 3 placebo) 5.3.5.1.4.•p 57 

021: ITT/safety population: N=298 [271 from 020 and 27 from 0 1'8 
(7 on 2 mg, 20 on 4mg)]. 
Completer population: N=l70 (154 from 020, 16 from 018) 5.3.5.1.3, 
p3 andp5 
Gender breakdown (from Study 020): 155M, 116 F 5.3.5.1.3, p48 
Racial breakdown (from Study 020): 251 White, 17 Asian/Pacific 
Islander, 3 mixed race 5.3.5.1.3, p48 
254 pts from study 020 completed at least 24 weeks of treatment 
2. 7.4, p/6 
154 pts from study 020 completed 12 months_ILL£.1._mz_3, 5 
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Entry criteria: Entry criteria used: N/A 

Study 4: Not specified Study 4: 
020: Male or female >=5 and <=10 years of age. >=I incontinence or 
dampness episode per day during waking hours for at least 5 out of 7 
days (confinned by micturition chart during run-in period). 5.3.5.1.1, 
p5 
008: Male or female aged 5 to I 0 years inclusive; patients with .. 
symptoms of prge urinary incontinence defined as >= 1 incontinence 
episode per day (i.e., during waking hours) for at least 5 out of 7 days, 
suggestive of detrusor instability, as confirmed by micturition diary 
during run-in period; patients with a mean urinary frequency of>=6 
micturitions/24 hours as confirmed by micturition diary during run-in 
period 5.3.5.1.4, p 4 
021: Children with symptoms of urinary urge incontinence suggestive 
of detrusor instability appropriately included in and having completed 
Study 018 or 020. Age 5-l 0 years (Study 020) or 11-15 years (Study 
018) 5.3.5.1.3, p3 

Clinical endpoints: 

Study 4: 
l. Primary endpoint: change from baseline in 

number of incontinence episodes per week 
aft:er 12 weeks of treatment. Other endpoints: 
the change from baseline in mean number of 
micturitions per 24 hours after 12 weeks of 
treatment, the'·change from baseline in mean 
urinary volume voided per micturition after 
12 weeks of treatment, and appropriate 
population phannacokinetic analysis of 

Clinical endpoints used: 

Study 4: 5.3.5.1.1., p5 
020: 
I. Efficacy: 
Primary: Change from baseline in total number of incontinence 
episodes/week (during waking hours) after 12 weeks oftreatment 
Secondary: Changes from baseline in mean number of 
micturitions/24 hr, mean volume voided/micturition, number of 
"gross" incontinence episodes/week, and VASC results, and parent's 
assessment of treatment benefit. 

J. Yes 
020: 5.3.5. 1. 1, 
p39-42 
008: 5.3.5.1.4, 
p20-21 
021: No PK 
analysis 
5.3.5.1.3, p29-31 
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--tolterodine and DD 01 metabolite data. 
2. 	 Dose-response: characterization of dose (in 

mg/kg)-effeet (diary data) and concentration­
effect (diary data). 

3. 	 Safety: incidence and severity of adverse 
events, postvoid residual urine, cardiovascular 
(including electrocardiograms) and laboratory 
abnormalities. 

4. 	 Safety: number of patients terminated 
prematurely from the trial 

2. Safety: Measurement of PVR urine volume, ECG recordings, 
laboratory safety values, and reporting of adverse events (AEs). 
008: 5.3.5.1.4, p5 
Primary: Change from baseline in total number of daytime 
incontinence episodes/week after 12 weeks of treatment 
Secondary: 
Efficacy - Changes from baseline in 

• 	 number of daytime incontinence episodes/week after 4 weeks 
of treatment 

• 	 mean number of micturitions/24 hr after 4 and 12 weeks of 
treatment 

• 	 mean volume voided/micturition after 4 and 12 weeks of 
treatment 

• 	 number of nights with nocturnal enuresis episodes per week 
1after 4 and 12 weeks of treatment 

Parent/guardian-reported outcomes: 
Change from baseline in PEMQoL after 12 weeks of 
treatment, parent/guardian-reported treatment satisfaction at 
Week 12 

Population PKIPD: 
PK parameters, exposure-response, and exposure-safety 
relationship for tolterodine PR, its major metabolite (DO 0 I) 
and the active moiety (the sum of unbound serum 
concentrations of tolterodine and DO 0 l) 

Pham1acogenomics: 

12. 	 Yes 
"Dose-effect" 
data is based on 
mg/kg dose; 
however, only 
one dose was 
evaluated in each 
study. 
5.3.5.1.1.1 and 
5.3.5.1.4.1 

020 & 008: 
5.3.3.5.2, pp24-5 

021 : Data were 
analyzed 
separately by 
study of origin 
and dose (for 
study 0 18 pts). 

5.3.5.1.3, p/9 

3. 	 Yes 
020: 5.3.5.1.1, 

p42 

008: AE reporting 
and PVR 
measurement only 
5.3.5.1.4, p21, 28 

020 & 008: 
5.3.3.5.2, pp25, 55 
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Relationship between cytochrome P450 genotype, phenotype 021: No ECG 
and PK parameters. Results of further genetic testing of data 
samples collected in this study will be reported separately 5.3.5.1.3, p31,35­

Safety and tolerability: 6 
Incidence and severity of AEs, incidence of increased PVR, 
number of and reasons for withdrawal from the study 

021: Primary: incidence, duration and intensity of AEs during the 
12-month treatment period 

Secondary: 

• 	 Change in baseline in number of incontinence episodes/week 
at study end 

• 	 Change in baseline in mean# of micturitions/24 hr at study . 
end 

• 	 Change in baseline in mean urinary volume voided at study 
end 

• 	 Incidence of increased PVR urine, as measured by 
ultrasonography/bladder scan 

• 	 Number of and reasons for withdrawal 

• 	 Change in baseline in clinical chemistry and hematology 

• 	 Change in baseline in the Visual Analog Scale for Children 9 
years and older (020) 

• 	 Treatment benefit at study end 

Timing of assessments: if appropriate Timing of assessments: 

Study 4: Not specified Study 4: 
020: 7-day micturition chart recordings during mn-in (before 
randomization) and during the last week of treatment (week 12) 

I 

4. 	 Yes I 

020: 5.3.5.1.1, 
53-6 
008: 5.3.5.1.4, 
p21 
021: 5.3.5.1.3, 
p42-3, 100 

N/A 
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Drug specific safety concerns: 

Study 4: Monitoring of tolerability with special 
emphasis on the gastrointestinal tract and expected 
side effects of anticholinergic agents (e.g., 
constipation, dry mouth) 

~-

5.3.5. I.!., p4, 27 
008: 7-day micturition chart recordings during mn-in (before 
randomization), during the 3rd week of treatment and during the last 
week of treatment (week 12) 5.3.5.1.4., p4 

Drug specific safety concerns evaluated: 

Study 4: 
020: Adverse events, clinical laboratory tests, ECGs and post-void 
residual (PVR) urine volume included as safety assessments. 
5.3.5. I. 1., p4 
Withdrawal due to AE identical (4.7%) in each group. 4 tx, 2 placebo 
SAEs- tx SAEs not related. No clinically significant changes in ECG 
or lab parameters in either group. Abd pain, pyrexia, diarrhea, UTI 
and psychiatric disorders (mood alterations/disturbances) more 
frequent in tx group. 5.3.5.1.1, p8 

008: Adverse events, post-void residual urine volume (PVR) and vital 
signs evaluations included as safety assessments. 5.3.5.1.4, p4 
Few SAEs or withdrawals due to AEs. UTI twice as frequent in 
toltcrodinc group, only one judged related. Higher rates of nervous 
system AEs (primarily headaches) but lower rates of psychiatric 
disorders. 5.3.5. 1.4, p7 

021: Adverse events, clinical laboratory tests, and post-void residual 
urine volume (PVR) included as safety assessments. 5.3.5. 1.3, p3 
8 serious AEs in 020, none considered related. 3% withdrew due to 
nonscrious AEs. 3 pts with mood/behavior alterations; 6 w/increascd 
PVR to >20% theoretical capacity. 5.3.5.1.3, p5 

Yes 
GT function not 
explicitly elicited, 
although GI AEs 
reported 
2. 7.4, p/2 

020: 5.3.5.1.1., 
p4, 25-6, 88-100 

008: 5.3.5.1.4, 
p4, 7, 20, 84-1 I 7 

021: 
5.3.5./.3, p3, 5, 
63-81 
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Drug information: 

Study 4: 
• 	 Route of administration: Oral 
• 	 Dosage: 2 mg 
• 	 Regimen: Once a day in the morning 
• 	 Formulation: Toltcrodinc extended release 

capsules 

Drug iuformation: 

Study 4: 020 and 008: 5.3.5. I. I, p5 and 5.3.5. 1.4, p4 
• 	 Route of administration: Oral 
• 	 Dosa~e: 2 mg 
• 	 Regimen: Once daily 
• 	 Formulation: Toltcrodine L-tartratc prolonged release (PR) 

capsules 

021: 5.3.5.1.3, p3 
• 	 Route of administration: Oral 
• 	 Dosage: 2 mg or 4 mg 
• 	 Regimen: Once daily 
• 	 Formulation: Tolterodinc L-tartrate prolonged release (PR) 

capsules 

Yes 
020 & 008: 
If the pt were 
unable to swallow 
capsule, s/he was 
allowed to open 
the capsule & 
sprinkle beads on 
food. While 
bioequivalence of 
opened and intact 
capsules has not 
been 
demonstrated, the 
mode of 
administration 
was not specified 
in the Written 
Request 
5.3.5.1.1, pp 31 
and 5. 3. 5. I .4, 
pp31 
020: 5.3.5.1.1, pp 
30-1 
008: 5.3.5.1.4, 
pp30-l 
021: Placebo pts 
from study 020 
were given 2 mg 
PR po qD. The 
pts from study 
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0 18 received their 
original dose, 
either 2 or 4 mg 
PR poqD 
5.3.5.1.3, p26-7 

Statistical information (statistical analysis of the 
data to be performed): 

Study 4: 
l. All statistical tests will be two-sided and the 

level of significance will be 0.05. 
2. PK: appropriate population PK analysis for 

drug and DO 0 I metabolite. 
3. Micturition Diary Data: diary data are to be 

tabulated as a function of dose (mg/kg). 
Baseline measurements will be contrasted 
with measurements on treatment. 

4. Safety: safety measurements are to be 
tabulated by treatment group, body system 
and preferred term for both 12 week efficacy 
and I 2 week safety extension trials. All 

Statistical information (statistical analysis of the data performed): 
.. 

Study 4: 
020: 5.3.5.1.1.,p5 
Primary analysis based on ITT population (all randomized subjects 
who received at least 1 dose of study medication). 

Missing micturition chart data were replaced using the last 
observation carried forward (LOCF) technique. ANOV A of change 
from baseline in total number of incontinence episodcs/wk, with 
treatment group comparisons and 85% confidence intervals based on 
least squares means from the ANOV A model. Similar ANOV A 
models for changes from baseline in mean numt>er of micturitions /24 
hrs, mean volume voided/micturition, and number of "gross" 
incontinence episodes/week. 

1. Yes 
020: 5.3.5.1.1., 
p47 
008: 5.3.5.1.4, 
Appendix 1.9, p3 

2. Yes 
PK data arc 
pooled from 
studies 018, 014 
(rich sampling) 
and 008 and 020 
(sparse sampling) 
020 & 008: 
5.3.3.5.2, p22 

participants who received at lcastonc dose of Parent's assessment of treatment benefit compared between the two 3. Yes 
study medication arc to be included in the 
summaries .and listing of safety data. Patients 
with abnormal postvoid residual urine 
findings, serious adverse events, or who 
withdraw due to an adverse event will be 
reported on a case-by-case basis. 

treatment groups using Wilcoxon rank-sum test. 
Descriptive statistics for V ASC results (no formal statistical 
comparison due to small expected numbers of subjects 9 years of age 
and older). 

Proportions of withdrawals and proportions ofwithdrawals due to 
AEs compared using chi-square tests. Proportions of subjects with 
positive PVR urine volume (defined as >+20% ofthe theoretical 

020 & 008: 
"Dose-effect" 
data is based on 
mglkg dose; 
however, only 
one dose was 
evaluated in each 
study. 
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bladder capacity [30 + 30(age)ml]) compared using a chi-square test. 
Incidence rates for all treatment emergent AEs calculated by treatment 
group. Descriptive statistics for ECGs and laboratory data, and 
frequencies of abnormal results and shifis in results were calculated. 

OOR: 5.3.5.1.4., p5 
Efficacy and Safety: Primary analysis based on ITT population (all 
randomized subjects) 
Missing micturition diary data were replaced using the last 
observation carried forward (LOCF) technique. ANCOVA with 
number of daytime incontinence episodes/week at baseline included as 
covariate, and treatment, country and treatment-by-country interaction 
as factors (latter excluded if p>O. I). Similar ANCOVA models were 
applied for changes from baseline to Weeks 4 and I 2 in mean number 
of micturitions /24 Ius, mean volume voided/micturition, and number 
of nights with nocturnal enuresis episodes per week. Degree of 
improvement in continence after I 2 weeks of treatment was compared 
between the two treatment groups using the Wilcoxon rank sum test, 
and the difference in proportion of continent patients was t~sted with 
the Chi-square test. Parent/guardian assessment of treatment 
satisfaction was compared between the two treatment groups using a 
Student's t-test. Changes from baseline in PEMQoL scales after 12 
weeks of treatment were compared between treatment groups using 
Student's t-tests. Post-void residual urine volume and vital signs were 
summarized by treatment group and visit. The incidence of AEs was 
calculated for each treatment group. 

~ulation PK/PD: Population PK methods were used to obtain 
individual PK parameters estimates. Simulated steady-state 
concentration-time profiles for tolterodine, DD 0 I and the active 
moi8ety were generated for each patient and the AUC0.24was 

5.3.5.1.1.1 and 
5.3.5. 1.4.1 

021: Data were 
analyzed 
separately by 
study of origin 
and dose (for 
study 0 I 8 pts ). 
5.3.5.1.3, p/9 

4. Yes 
020: 5.3.5.1.1., 
p50, 89-93 
OOR: 5.3.5.1.4, 
pp84-l 17 
021: 5.3.5. 1.3, 
p63-92 
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calculated using the trapezoidal mlc. The relationship between the 
primaty efficacy measure and exposure to toltcrodinc was explored 
graphically. The CART procedure was used to dctcnninc breakpoints 
in activity moiety AUC0.24 by efficacy outcome. The Kruskal-Wallis 
test was used to detect statistically significant differences in efficacy 
outcome by the activity moiety AUC0.24 breakpoint. Regression 
analyses were then used to investigate whether exposure (the activity -
moiety AUC0.24 and the breakpoint) and/or selected demographic. 
characteristics were statistically significant predictors of patient 
outcome (cnd-pf-treatment change from baseline). A forward 
selection method with a level of significance of0.05 was used. 

021: 5.3.5.1.3, p4 
Analyzed in descriptive manner, as no control group. Visit l (0 18) or 
Visit 2 (020) was defined as baseline for micturition chart variables 
and VASC. The three groups (020 pts on 2 mg, 018 pts on 2 mg and 
018 pts on 4 mg) arc presented separately. 

Labeling that may result from the studies: 

Appropriate changes to the label to incorporate the 
study results will be made. 

------- ­

Did the sponsor submit proposed labeling? 

The sponsor proposes to maintain the current appr~vcd labeling for Octroi 
LA capsules, except for the proposed changes as outlined in the following 
Sections. No labeling changes were submitted for Detro! immediate release 
tablets. 

Sponsor Proposed Changes to CLINICAL PHARMACOLOGY Section 
Pharmacokinetics In special populations- Pediatric subsection 1.2.c, 
p5-6 

The sponsor proposes to delete the following sentence: 

"The pharmacokinetics oftoltcrodine has not been established in pediatric 
patients." 

And replace it with the following five paragraphs and table: 
---- ­

0202 008 & 021: 
Yes 
However, 
efficacy was not 
demonstrated in 
either randomized 
controlled study. 
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"The pharmacokinetics of toltcrodinc immedinte and extended release were 
evaluated in pediatric patients ranging in age from 5 to 15 years. Steady-state 
phannacokinclic parameters arc presented in Table 2. 

Table 2. Summary of Mean (±SD) Pharmacokinetic Parameters of Detro! and it 

Active Metabolite 


(5-hydroxyn~cthyl metabolite) In Pediatric Patients 

Tolter<>dine 

11/2 
(h) 

2.0 
(0.8) 

.......... 


15 
(12) 

29 
(II) 

5-hydroxymethyl metabolite 

!max* Cmax Cavg 1112 
(h) (Jli(/L) (Jlg/L) (h) 

2 (1­ 8.5 2.8 2.6 
2) (4.0) ( 1.0) (1.0) 

---­ ---­ 0.89 ---­
(0.39) 

---­ ---­ ---­
---­

4 (2-9) 2.4 1.3 14 
(0.93) (0.43) (II) 

---­
---­ ---­ ---­

5- 10 yr 
t 
2 mg bid 
EM 
(n=9) 

5- 10 yr 
2 mg qd 
EM 
(n=302) 

PM 
(n=20) 

II- 15 
yr 
4 mgqd 
EM 
(n=27) 

PM 
(n=3) 

!max* 
(h) 

I (0.5 
- 2) 

---- t 

3 (2­
7) 

3 (3­
4) 

Cmax 
(J.lg!L) 

11.5 
(6.5) 

........... 


3.7 
(2.7) 

19 
( i .4) 

Cavg 
(f.lg!L) 

2.6 
( 1.4) 

1.5 
(1.6) 

6.9 
(3.2) 

1.8 
( 1.5) 

14 
(0.83) 

Cmax =Maximum serum concentration; !max= Time of occurrence of Cmax; Cavg 
=Average serum concentration; 1112 = Terrninal elimination half-life . 
• Data presented as median (range). 

Dosed using immediate release tablets 

t not applicable. 
t 
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"At ::\n equivalent daily dose of tolterodinc immediate release, Cavg and Cmox 
of toltcrodinc and the 5-hydroxymcthyl metabolite were higher in children 5 
to I 0 years of age than in adults, while !max and t112 were similar between 
children and adults. 

"The elimination half-life appeared prolonged in pediatric patients II to 15 
years of age as compared to the adult population. However, C.vg, Cm"" and 
tmax were comparable between the two populations at the 4-mg daily dose. 

"In patients ranging in age from I month to 4 years who received a 0.030 
mg/kg twice-daily dose of an investigative tolterodinc tartrate oral solution, 
tolterodine oral clearance (4.9 ± 4.5 Llh/kg) was higher and elimination half­
life (1.5 ± 0.6 h) was shorter than values observed in children 5 to 10 years 
of age (CLIF = 3.7 ± 3.6 Llhlkg; t112 = 2.2 ± 1.0 h). 

"Evaluation of the pharmacokinctic/phannacodynamic relationship in 
children based on active moiety AUC suggests that administration of a 
tolterodine daily dose of 2 mg for patients weighing $35 kg or 4 mg for 
patients with body weight >35 kg would provide active moiety exposure that 
is similar to that in adults receiving 4 mg daily." 

Sponsor Proposed Addition of Pediatric Patients Subsection to 
CLINICAL STUDIES Section 

The sponsor proposes to add the following Pediatric Patients Subsection: 

"DETROL LA 2 mg was evaluated in pediatric patients 5 to I 0 years of age 
with the symptoms or urinary urgency, frequency and urge incontinence in 
two randomized, multicenter, placebo-controlled, double-blind, 12-wcck 
studies. A total of 487 patients received DETROL LA 2 mg in the morning 
and 224 received placebo. Efficacy in this population has not yet been 
demonstrated." 

Sponsor Proposed Changes to PRECAUTIONS Section, Pediatric Use 
Subsection 1.2.c, pll 
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The sponsor proposes to delete the following sentence: 

"The safety and effectiveness of toltcrodinc in pediatric patients has not been 
established. " 

And replace it with the following four sentences: 

"The safety of DETROL LA has been demonstrated in two Phase 3 placebo­
controlled, double-blind, 12-week studies of 486 pediatric patients ages 5 to 
I 0. The percentage of patients with urinary tract infections was higher in 
patients treated with DETROL LA compared to patients receiving placebo 
but all events were mild or moderate in severity. Typical anticholinergic 
effects (e.g., dry mouth, constipation) were seen at lower rates in pediatric 
patients than were observed in adults. The overall safety profile of 
toltcrodine in this age group was comparable to that seen in adults (see 
Clinical Studies and Adverse Reactions)." 

Sponsor Proposed Addition of Pediatric Studies Subsection to 
ADVERSE REACTIONS Section 1.2.c, p13-14 

The sponsor proposes to add the following Pediatric Studies Subsection: 

"In two placebo-controlled clinical trials of DETROL LA Capsules, 710 
pediatric patients ages 5 to 10 years were treated with DETROL LA (n=486) 
or placebo (n=224). Patients were treated with DETROL LA 2 mg. for 12 
weeks. The overall frequency of adverse experiences was almost identical in 
the DETROL LA and placebo treatment groups (48% and 49%, 
respectively). Urinary tract infection was the most common adverse event 
occurring at a rate greater than placebo reported by pediatric patients 
receiving DETROL LA. Dry mouth was only reported in 0.8% of patients 
treated with DETROL LA and in 1.8% of patients receiving placebo. A 
serious adverse event was reported by I% (n=6) of pediatric patients 
receiving DETROL LA and I% (n=2) of patients receiving placebo. 

"The frequency of discontinuation due to adverse events was 3% for both the 
DETROL LA and placebo treatment groups. Table. 5 lists the adverse events 
reported in 1% or more of pediatric patients treated with DETROL LA 2 mg 
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once daily in the 12-wcck studies." 

TableS. lncilh-nce* (%)Of Advt>rse Events Exceeding Placebo Rate And Reported In 
~I% Of Pediatric Patients Treated With OETnOL LA (2 mg once daily) in Two 12­

Week, Phase J Clinical Trials 
Body System Adverse Event %DETROL %Placebo 

LA (n=224) 
(n=486)_ 

Gastrointestinal Abdominal pain 5 3 
disorders 

Vomiting 4 2 
Diarrhea 3 I 
Const_ipation 2 I 

Infections and Urinary tract 7 4 
infestations infection 

Ear infection I 0 
Psychiatric disorders Abnonnal behavior 2 0 
Respiratory, thoracic, Rhinitis 2 0 
and mediastinal 
disorders 

• in nearest integer. 

Sponsor Proposed Changes to Revision date 

The sponsor proposes to change the revision date listtd at the very end of the 
physician insert from: 

"Revised July 2003 

818 229 006" 

To: 
"Revised Month Ye~r" 

Format of reports to be submitted: 

A final study report will be submitted. We 
recommend that you follow the July 1996 JCJ-1 (E3) 

_guidelines for structure and content of clinical study 

Format of reports submitted: 

The final study report format is acceptable. 

Yes 

I 
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report. The final study report will address the issues I 

outlined in this request with full analysis, assessment, 

and int~rctation. 


Timeframe for submitting reports of the studies: 
 IDate study reports were submitted: Yes 
Amended March 3, 2003 

On or before October 15, 2003 October 14, 2003 
Additional information: Conclusions: N/A 

Study 4: 
' ' 

020: Efficacy not statistically significant, suggest that appropriate 
target population is those w/pathological urinary frequency (>7 
micturitions/day). Well tolerated, no safety concerns. 5.3.5.1.1, pp6-8 
008: Efficacy not statistically significant for primary efficacy 
variable. Statistically significant change from baseline-week 12 in 
mean volume voided/micturition, in favor of toltcrodinc. Other 
secondary efficacy variables non-significant. Three parent/guardian­
reported treatment satisfaction measures significant in favor of 
toltcrodinc (overall quality of life, change in symptoms and 
satisfaction with outcomes). PK analysis showed only predictors ·of 
response were baseline number of weekly incontinence episodes and 
level of exposure to active moiety, with >20% of subjects failing to i 

Ireach the threshold AUCo-24 identified (>=14.4 nM*hr) as that 
associated with significantly greater response. No exposure-safety 
relationship w/toltcrodinc. Well-tolerated, no serious safety concerns. 
5.3.5.1.4, fJp6-7 
021: 43% from 020 prematurely withdrawn, most frequently due to 
lack of efficacy or improvement. 41% from 018 prematurely 
withdrawn, most frequently due to consent withdrawal. 
Improvements in micturition chart variables sustained at 6 and 12 mos 
of treatment in both total group and subgroup with baseline >6 
micturitions/day. No safety concerns. 
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ATfACHMENT E 

Critical Analysis Pediatric Exclu.,ivity Determination Template 

Wl"ittcn Request ltcm -January 23, 
2001 

Information Submitted Condition Met 

Labeling that may result from the 
studies: 

Appropriate changes to the label to 
incorporate the study results will be made. 

Did the sponsor submit proposed labeling? 

The sponsor proposes to maintain the current approved labeling for Detro! 
LA capsules, except for the proposed changes as outlined in the following 
Sections. No labeling changes were submitted for Octroi immediate release 
tablets. 

Sponsor Proposed Changes to CLINICAL PHARMACOLOGY Section 
Pharmacokinetics In special populations- Pediatric subsection 1.2.c, 
p5-6 

The sponsor proposes to delete the following sentence: 

"The pharmacokinetics oftolterodine has not been established in pediatric 
patients." 

And replace it with the following five paragraphs and table: 

"The pharmacokinetics oftoltcrodinc immediate and extended release were 
evaluated in pediatric patients ranging in age from 5 to 15 years. Steady­
state pharmacokinetic parameters arc presented in Table 2. 

Yes 
.However, 
efficacy was not 
demonstrated in 
two 
randomized, 
controlled 
studies. 
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Table 2. Summary of Mean (±SIJ) Pharmacokinctic Parameters of Octroi and it 

Active Metabolite 


(5-hydroxym('thyl metabolite) in Pediatric Patients 

Toltcrodinc 5-hydroxymcthyl metabolite 

!max• Cmax Cavg tmax*11/2 Cmax Cavg 11/2 
(h) (h) (h)(J.lg/L) (h)(J.l-g/L) (J.l-g/L) (IJg/L) 

5- 10 yr 
t 
2 mg bid I (0.5 11.5 2.6 2.0 2 (I ­ 8.5 2.8 2.6 
EM (6.5)- 2) (1.4) (0.8) 2) (4.0) (1.0) ( 1.0) 
(n~9) 

5- 10 yr 

2 mgqd 

EM 
 1.5---- t 0.89 

(n=302) 
 (1.6) (0.39) 

......... ......... 

PM 
 6.9 

(n=20) 
 (3.2) 

II- 15 

yr 

4 mgqd 
 3 (2­ 3.7 1.8 15 4 (2-9) 2.4 1.3 14 
EM 7) (12)(2.7) ( 1.5) (0.93) (0.43) (II) 
(n=27) 


3 (3­ ........
1419 29 
PM 4) (0.83) (II) 
(n=J) 
Cmax =Maximum serum concentration; !max= Time of occurrence of Cmax; Cavg 
=Average serum concentration; 1112 =Terminal elimination half-life . 

(1.4) 

• Data presented as median (range). 

t Dosed using immediate release tablets 


not applicable. t 

"At an equivalent daily dose of toltcrodinc immediate release, Cavg and Cm-. 
oftoltcrodinc and the 5-h drox mcth I metabolite were hi her in children 5 
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to I 0 years of age than in adulis, while !max and t112 were similar between 
children and adults. 

'The elimination half-life appeared prolonged in pediatric patients II to 15 
years of age as compared to the adult population. However, Cavg. Cmax and 
tm•• were comparable between the two populations at the 4-mg daily dose. 

"In patients ranging in age from I month to 4 years who received a 0.030 
mg/kg twice-daily dose of an investigative tolterodine tartrate oral solution, .. 
tolterodine oral clearance (4.9 ± 4.5 Llhlkg) was higher and elimination 
half-life ( 1.5 ± 0.6 h) was shorter than values observed in children 5 to I 0 
years of age (CLIF = 3.7 ± 3.6 Llhlkg; 1112 = 2.2 ± 1.0 h). 

"Evaluation of the phannacokinetic/pharmacodynamic relationship in 
children based on active moiety AUC suggests that administration of a 
tolterodine daily dose of 2 mg for patients weighing :535 kg or 4 mg for 
patients with body weight >35 kg would provide active moiety exposure 
that is similar to that in adults receiving 4 mg daily." 

Sponsor Proposed Addition of Pediatric Patients Subsection to 
CLINICAL STUDIES Section 

The sponsor proposes to add the following Pediatric Patients Subsection: 

"DETROL LA 2 mg was evaluated in pediatric patients 5 to I0 years of age 
with the symptoms or urinary urgency, frequency and urge incontinence in 
two randomized, multicenter, placebo-controlled, double-blind, 12-wcek 
studies. A total of 487 patients received DETROL LA 2 mg in the inoming . 
and 224 received placebo. Efficacy in this population has not yet been 
demonstrated." 

Sponsor Proposed Changes to PRECAUTIONS Section, Pediatric Use 
Subsection 1.2.c, pi I 
The sponsor proposes to delete the following sentence: 

"The safety and effectiveness of toltcrodine in pediatric patients has not 
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been established. " 

And replace it with the following four sentences: 

"The safety of DETROL LA has been demonstrated in two Phase 3 
placebo-controlled, double-blind, 12-week studies of 486 pediatric patients 
ages 5 to I0. The percentage of patients with urinary tract infections was 
higher in patients treated with DETROL LA compared to patients receiving 
placebo but all events were mild or moderate in severity. Typical 
anticholinergic effects (e.g., dry mouth, constipation) were seen at lower 
rates in pediatric patients than were observed in adults. The overall safety 
profile of toltcrodinc in this age group was comparable to that seen in adults 
(sec Clinical Studies and Adverse Reactions)." 

Sponsor Proposed Addition of Pediatric Studies Subsection to 
ADVERSE REACTIONS Section 1.2.c, p13-14 

The sponsor proposes to add the following Pediatric Studies Subsection: 

"In two placebo-controlled clinical trials of DETROL LA Capsules, 710 
pediatric patients ages 5 to l 0 years were treated with DETROL LA 
(n=486) or placebo (n=224). Patients were treated with DETROL LA 2 mg 
for 12 weeks. The overall frequency of adverse experiences was almost 
identical in the DETROL LA and placebo treatment groupi(48% and 49%, 
respectively). Urinary tract infection was the most common adverse event 
occurring at a rate greater than placebo reported by pediatric patients 
receiving DETROL LA. Dry mouth was only reported in 0.8% of patients 
treated with DETROL LA and in 1.8% of patients receiving placebo. A 
serious adverse event was reported by l% (n=6) of pediatric patients 
receiving DETROL LA and l% (n=2) of patients receiving placebo. 

"The frequency of discontinuation due to adverse events was 3% for both 
the DETROL LA and placebo treatment groups. Table 5 lists the adverse 
events reported in l% or more of pediatric patients treated with DETROL 
LA 2 mg once daily in the 12-wcck studies." 
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i 

Format of reports to be submitted: 

A final study report will be submitted.· We 
recommend that you follow the July 1996 
ICH (E3) guidelines for structure and 
content of clinical study report. The final 
study report will address the issues outlined 

Table 5. Incidence*(%) or Adverse Events Exceeding Placeho Rate And Rrported In 

~l"lo Or l'ediatric Patients Treated With IJETROL LA (2 mg once daily) in Two 12­

Week, Phase 3 Clinical Trials 

Dody System Adverse Event %DETROL %Placebo 

LA (n=224) 

(n=486) 


Gastrointestinal 
 Abdominal pain 5 3 
disorders .. 

Vomiting 4 2 
Diarrhea 3 I 
Constipation 2 I 


Infections and 
 Urinary tract 4 

infestations 


7 
infection 
Ear in fcction I 0 


Psychiatric disorders 
 Abnormal behavior 2 0 

Respiratory, thoracic, 
 Rhinitis 2 0 

and mediastinal 

disorders 


*in nearest integer. 

Sponsor Proposed Changes to Revision date 

The sponsor proposes to change the revision date listed at thi very end of 
the physician insert from: "Revised July 2003 

818 229 006" 

To: "Revised Month Year:" 
Format of reports submitted: Yes 

The final study report format is acceptable. 

-
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in this request with full analysis, 
assessment, and intc!.J!rctation. 
Timeframe for submitting reports of the 
studies: Amended March 3, 2003 

On or before October 15, 2003 

-
Date study reports were submitted: 

October 14, 2003 

Yes 

Additional information: 1. Yes 

Critical analysis: 
I. Provide a critical analysis of 

urodynamic data in adults with 
overactive bladder treated with 
tolterodinc and perform a subset 
analysis of this data in adults with 
detrusor hyperreflexia. This will be 
submitted with the final study reports. 
The analysis will review clinical trial 
data and the published literature and 
will describe the dose-effect 
(urodynamic) oftolterodinc in this 
population. 

Critical analysis: 5.3.5.4.1 

Methods: 5.3.5.4.J,p5 
Toltcrodinc clinical development program reviewed and MEDLINE 
and BIOSIS Previews searched 

• All citations for "tolterodine" 

• MESH search for "tolterodine" with "children," "cystometric 
measurement" and "urodynamic tests" 

I. Adult studies identified (9 conducted by the sponsor, I by an 
investigator): 5.3.5.4.1, p6 

• One phase I study on toltcrodine IR in healthy males-
descriptive data reported 

• Five phase 2 studies on tolterodine IR in adults with detrusor 
hyperreflexia and detrusor instability- pooled data show 
significant dose-response relationship for volume at first 
detrusor contraction, maximum cystometric capacity and PVR 
urine volume; data from individual studies is inconsistent in 
significance. 

• One phase 2 study on toltcrodine PR in adults with OAB ­
found significant dose-response relationship for PVR urine 
volume only 
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• 	 Two phase 3 studies on toltcrodinc IR: 
o 	 one in adults with detrusor hypcrreOcxia and dctmsor 

instability- found significant increase in voiume at 
first dctmsor contraction and maximum cystomctric 
capacity in toltcrodinc 2 mg v. placebo, and in PVR 
urine volume in toltcrodine I or 2 mg v. placebo 

o 	 one in adults with OAB and bladder outlet obstmction 
-found significant increase in volume at first detrusor 
contraction, maximum cystometric capacity and in 
PVR urine volume in toltcrodine 2 mg v. placebo, 
without adverse effect on urinary flow, detrusor 
muscle function or incidence ofurinary retention 

• 	 One investigator-initiated study on tamsulosin (an alpha­
blocker) with or without toltcrodine IR in adults with detrusor 
instability with bladder outlet obstruction- found significant 
improvement in maximum unstable contraction pressure and 
volume at first unstable contraction in tamsulosin + 
toltcrodine group. 

Conclusions: A total of 1138 patients studied. Positive dose­
response relationship seen in pooled data from four phase 2 
studies on toltcrodine IR. Optimal dose not identified. 

2. Yes 
safety in pediatric patients including 

2. 	 Provide a critical analysis oftolterodine 2. Pediatric studies identified from the literature: 5.3.5.4.1, p42-44 
• 	 A prospective open-label study oftolterodinc IR in children 

data from clinical trials and published with dysfunctional voiding who previously failed to tolerate 
literature. This will be submitted with oxybutynin - found comparable efficacy and improved 
the final study reports. tolerability of toltcrodinc 

• 	 An open-label, non-randomized parallel group of tolterodine 
IR v. tolterodine PR v. oxybutynin in children with non­
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ncur~lgcnic diurnal urinary incontinence and symptoms of · 
OAB - found tolterodine IR less efficacious than 2 
comparators in reduction of incontinence; oxybutynin more 
effective in complete resolution of incontinence; no difference 
in rate of anticholinergic AEs 

• 	 An open-label, non-randomized sequential dose-escalation 
study oftolterodine IR in children with OAB- descriptive 
data reported (13 of 33 had "possibly related" AEs, 2 
withdrew due to AEs) 

• 	 A retrospective chart review oftolterodine IR in children with 
dysfunctional voiding- descriptive data reported ( 4 of 30 
reported AEs, 1 withdrew due to AE) 

• 	 A prospective, non-randomized study of tolterodine IR in 
children with detrusor hyperreflexia- found no significant 
difference between urodynamic effects oftolterodine v. 
historical usc of oxybutynin, other descriptive data reported 

Conclusions: A total of251 children studied. Methodological 
limitations. No unexpected adverse events. Four studies 
compared AEs to oxybutynin- in three tolterodine was better 
tolerated, in the fourth, it was similar. 

3. Pediatric clinical trials conducted by sponsor: 2. 7.4 

The sponsor also reviewed clinical safety data from all pediatric 
clinical trials conducted by sponsor [ 2. 7.4]. These include all 8 
pediatric studies submitted in support of this efficacy supplement 
(Studies 00 I, 002, 003, 008, 020 and 021 submitted in response to 
the Written Request and Studies 018 and 044 submitted outside of 
the Written Response). These trials included 595 children treated 
with varying doses and formulations oftolterodine; of these 486 
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were treated with extended release tolterodine in the two 12-wcck 
Phase 3 randomized clinical trials. Serious adverse events were 
also rcpot1ed as of7/15/03 in three ongoing pediatric trials (Study 
009, an open label extension of Study 008; Study 006, an open 
label extension of Studies 001-003; and Study 007, an open label 
study of tolterodine oral solution). 

In all studies, safety evaluation included enumeration of 
withdrawals, adverse events and serious adverse events. Clinical 
laboratory data was evaluated in all studies except 008, and ECG 
parameters in all studies except 008 and 021. Postvoid residual 
urine volume was assessed in all studies except 001, 002 and 003; 
vital signs were obtained in all except 018 and 021. 
Gastrointestinal function was specifically evaluated in studies 
001,002 and 003. 
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this page is the manifestation of the electronic signature. 

/s/ 

Lisa Soule 
12/23/03 10:41:49-AM 
.MEDICAL OFFICER 

George Benson 
12/23/03 11:13:09 AM 
MEDIC..Zl.L OFFICER • 



Medical Officer's Filing Memo 

To: 	 Dan Shames, MD 
Director, HFD-580 

Through: 	 George Benson, MD 
Team Leader, HFD-580 

From: 	 Lisa M. Soule, MD 
Medical Officer, HFD-580 

Date: 	 November 25, 2003 

Re: 	 NDA 21-228 SE8-006 
Detro] LA® (Tolterodine tartrate) 

NDA 20-771 N-000-C 
Detro] (Tolterodine tartrate) 

Pfizer Inc. 
Correspondence Date: October I 0, 2003 
Date Received: October 14, 2003 

Current submission: 

A Written Request (WR) letter dated January 23, 2001 asked Pfizer Inc. to perform four pediatric 
studies with tolterodine tartrate and to prepare two critical analyses. In the current electronic 
submission SE8-006, the sponsor has responded to the WR by submitting: 

• 	 a final study report, 583£-UR0-0581-001 (Study #I in the Written Request, a 
pharmacokinetic, pharmacodynamic and safety study of tolterodine syrup (immediate 
release) in 8 patients ages one month to 4 years, with detrusor hyperreflexia due to 
neurogenic conditions), 

• 	 a final study report, 583£-UR0-0581-002 (Study #2 in the Written Request, a 
pharmacokinetic, pharmacodynamic and safety study of tolterodine syrup (immediate 
release) in approximately 15 patients ages five to ten years, with detrusor hyperreflexia 
due to neurogenic conditions), 

• 	 a final study report, 583£-UR0-0581-003 (Study #3 in the Written Request, a 
pharmacokinetic, pharmacodynamic and safety study of tolterodine extended release 
capsules in approximately 15 patients ages eleven to fifteen years, with detrusor 
hyperreflexia due to neurogenic conditions), 

• 	 three final study reports, 583E-UR0-0084-020, DETAPE-0581-008 and 583£-UR0­
0084-021 [Study #4 in the Written Request, a 12-week double-blind, two parallel group, 
placebo-controlled randomized clinical efficacy, pharmacokinetic and safety study of 
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tolterodine extended release capsules with a minimum 12-week safety extension study in 
approximately 300 patients (to ensure a minimum of 100 patients completing 24 weeks 
of treatment) ages five to ten years, with overactive bladder], and 

• 	 two critical analyses, one ofurodynamic data in adults with overactive bladder, and one 
of safety in pediatric patients. 

The sponsor further submitted four additional studies not requested in the WR: 

• 	 a final study report, 583E-UR0-058 1-004, an open, randomized single-dose cross-over 
study evaluating relative bioavailability of beads from opened tolterodine prolonged 
release capsules and intact tolterodine prolonged release capsules in healthy volunteers 

• 	 a final study report, 583E-UR0-0581-005, an open, randomized single-dose cross-over 
study evaluating relative bioavailability oftolterodine oral liquid solution (intended for 
commercial use), tolterodine oral liquid solution (prototype) and tolterodine immediate 
release tablets in healthy volunteers 

• 	 a final study report, 97-0ATA-044, an open, uncontrolled safety and PK study of 
immediate release tolterodine 0.5, 1 and 2 mg BID in children 5-10 years of age with 
overactive bladder 

• 	 a fmal study report, 583E-UR0-0084-0 18, an open, dose-escalation safety and PK study 
of tolterodine prolonged release 2 and 4 mg daily in children 11-15 years of age with 
overactive bladder 

The filing meeting for NDA 21 ,228-SE8-006 is scheduled for November 25, 2003. 


Reviewer's comment: 

The submitted material is sufficient and adequate to allow filing of this application. See attached 

Filing Meeting Checklist for specific details. 


While the Sponsor does not submit labeling language specific to the pediatric population in the 

"Indications and Usage" section nor under the "Dosage and Adminstration" section of the 

labeling, as described in 21 CFR 20 1.57(f)(9), it appears to the reviewer that there is an implied 

pediatric indication sought, as evidence by submission of pediatric PK data and language in the 

"Pediatric Use" section of the labeling. This will be a review issue. 


Recommendation: 

1) Recommend accepting NDA 21,228 SE8-006 for filing. 


cc: 	 Original NDA 21,228 
HFD-580: D. Shames, G. Benson, L. Soule, and J. King 
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Attachment A 

•
NDA: 21.228 

~------~~==~------

45 Day Filing Meeting Checklist 

CLINICAL 

ITEM YES NO COMMENT 

1) On its face, is the clinical section of the NDA 
organized in a manner to aiiow substantive review to 
begin? 

X 

2) Is the clinical section of the NDA adequately indexed 
and paginated in a manner to aiiov.· substantive review 
to begin? 

X 

3) On its face, is the clinical section of the NDA legible 
so that substantive review can begin? 

X 

4) If needed, has the sponsor made an appropriate 
attempt to determine the correct dosage and schedule 
for this product (i.e. appropriately designed dose-
ranging studies)? 

X 

· 5) On its face, do there appear to be the requisite 
number of adequate and weii-controlled studies 
submitted in the application? 

X 

6) Are the pivotal efficacy studies of appropriate design 
to meet basic requirements for approvability of this 
product based on proposed draft labeling? 

X 

7) Are all data sets for pivotal efficacy studies complete 
for all indications requested? 

X 
It appears to the reviewer that 
an implied pediatric indication 
is being sought in the submitted 
labeling. 

8) Do ali pivotal efficacy studies appear to be adequate 
and well-controlled within current divisional policies 
(or to the extent agreed to previously with the applicant 
bv the Division) for approvability of this product based 

X 
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ITEM YES NO COMMENT 

on proposed draft labeling? 

9) Has the applicant submitted line listings in a format 
to allow reasonable review of patient data? Has the 
applicant submitted line listings in the format agreed to 
preYiously by the Division? X 

I 0) Has the applicant submitted a rationale for assuming 
the applicability of foreign data in the submission to the 
U.S. population? 

X 

Foreign data primarily from 
Europe, New Zealand 

11) Has the applicant submitted all additional required 
case report forms (beyond deaths and, drop-outs) 
previously requested by the Division)? 

N/A 

12) Has the applicant presented the safety data in a 
manner consistent with center guideline and/or in a 
manner previously agreed to by the Division? 

X 

13) Has the applicant presented a safety assessment 
based on £11 current world-wide knowledge regarding 
this product? X 

14) Has the applicant submitted draft labeling consistent 
with 201.56 and 201.57, current divisional policies, and 
the design of the development package? 

X 

15) Has the applicant submitted all special studies/data 
requested by the Division during pre-submission 
discussions with the sponsor submitted? 

X 

16) From a clinical perspective, is this NDA fileable? If 
noL please state in item #17 below why it is not. 

X 

17) Reasons for refusal to file: 

I 
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Reviewing Medical Officer I Date 

Supervisory Medical Olflcer 

• 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation- of the electronic signature. 

/s/ 

Lisa Soule 
11/25/03 02:39:1~ PM 
MEDICAL OFFICER 

I hope I did this right! 

George Benson 
12/1/03 12:01:26 PM 
MEDICAL OFFICER 



1\IEMOR-\..."'DUM 


To: 

Through: 

From: 

Date: 

Re: 

Background: 

1'\DA 20-771 Original Amendment N-000 PB 
DETROLm (tolterodine tartrate immediate release 

tablets); Pharmacia & Upjohn 
Submitted April 9, 2002 
Received April 9, 2002 

N'DA 21-228 Original Amendment N~OOO PB 
DETROL LATM (tolterodine extended release capsules); 

Pharmacia & Upjohn 
Submitted April 9, 2002 
Received April 9, 2002 

Mark Hirsch, MD 
Team Leader, HFD-580 

Brenda S. Gierhart, MD 
Medical Officer, HFD-580 

July 18, 2002 

Request to change the tolterodine Written Request dated 
January 23, 2001 

The tolterodine Written Request for pediatric studies, submitted to NDA 20-771 and NDA 21-228 
and dated January 23,2001, asked the sponsor to submit information from four studies and two 
critical analyses. The Written Request was amended on November 15, 2001 to correct a 
l)'Pographical error in Study #4 regarding the formulation to be used in the sentence discussing 
the number of patients to be studied. 

Current submission: 
In this submission, the sponsor requesting a one year extension on the timeframe for submitting 
reports described in the written request from December 15, 2002 to December 15, 2003. This 
extension is being requested based on the difficulty that has been encountered initiating, 
conducting, and completing Study #I, 2, and 3 as listed on the Written Request. As of March 
2002, the protocol to satisfy Study #I (583£-UR0-0581-001) had enrolled 3 patients (PD/PK 
parameters must be obtained on a minimum of 8 patients), the protocol to satisfy Study #2 (583£­
UR0-0581-002) had enrolled 4 patients (approximately 15 patients are to be enrolled with a 
minimum of 8 patients for describing the PD/PK profile), and the protocol to satisfy Study #3 
(583£-UR0-0581-003) had enrolled 1 patient (approximately 15 patients are to be enrolled with a 
minimum of 8 patients for describing the PD/PK profile), 

The sponsor also stated: 
A similar investigation of a competing antimuscarinic compound by another sponsor was 
conducted immediately prior to the tolterodine investigations. Tolterodine sites are 
reporting children who may have been willing to enter clinical investigations have 
already been studied in the competing agent study and are maintained on that medication, 
uninteresting in further testing. 
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Detro! (tolterodine tartrate) was approved on March 25, I998. Detrol's exclusivity as a New 
Molecular Entity will expire on March 25, 2003. The Detro! patent #5382600 will expire on · 
January 17, 2012. The Detro! patent #5559269 will expire on November 5, 2013. If sponsor does 
not submit the final study reports by March 25, 2003, no extension to Detrol's exclusivity will be 
possible. If exclusivity is granted, an additional 6 months would attach to the two patents. 

Detro! LA (tolterodine tartrate extended release capsule) was approved on December 22, 2000. 
Detro! LA's exclusivity as a New Drug Formulation will expire on December 22, 2003. Detro! 
LA was only granted three years exclusivity since it was a formulation change. Detro! LA is 
covered under the Detro! patent #5382600, which will expire on January I7, 2012 and the Detro! 
patent #5559269, will expire on November 5, 2013. If the requested one year extension on the 
timeframe for submitting reports is granted, the sponsor will be given "defacto" continued 
exclusivity while their submission is considered by the P£diatric Exclusivity Board. If exclusivity 
is granted, an additional 6 months would attach to the two patents. 

The submission was reviewed. 

Reviewer's comments: 

1) The rationale for the requested change provided by the sponsor does not justify 


extending the timeframe for submitting reports for an additional12 months. The 
Agency requested relatively few pediatric patients to be evaluated in Study #1, 2, and 3. 

2) Recommend extending tbe timeframe for submitting reports for an additional3 months 
to March 15, 2003. 

Recommendation: 
I) The above response to the sponsor's proposed change dated April 9, 2002 to the Written 

Request should be combined into one amendment letter with: 
• 	 the responses to the sponsor's proposed changes dated June 14, 2002 [i.e. to change the 

"Drug Information" section for Study #I and Study #2 to correlate to the sequential dose 
escalation design doses (0.03, 0.06, and 0.12 mg/kg/day) employed in the two protocols 
they intend to submit to satisfy the Written Request for Study #I (583E-UR0-058I-OOI) 
and for Study #2 (583E-UR0-0581-002)] 

• 	 the responses to the sponsor's proposed changes dated July I5, 2002 [i.e. to change the 
"Drug Information" section for Study #3 to correlate to the sequential dose escalation 
design doses (2, 4, and 6 mg/day) employed in the protocol they intend to submit to 
satisfy the Written Request for Study #3 (583E-UR0-058I-003 )] 

2) 	 The tolterodine Written Request amendment letter (see Appendix A) should be presented to 
Dr. Dan Shames and to Dr. Victor Raczkowski for their consideration and approval. 

3) A letter stating the amended sections of the Written Request should be sent to the sponsor. 

cc: Original IND 46,169 
HFD-580: D. Shames, M. Hirsch, B. Gierhart, and J. Mercier 

Appendix A: 

NDA 20-77I 
NDA 21-228 

Pharmacia & Upjohn Company 
Attention: Gregory G. Shawaryn 
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Regulatory Manager, Regulatory Affairs 
7000 Portage Road 
Kalamazoo, MI 49001-0199 

Dear Mr. Shawaryn: 

Reference is made to your correspondence dated April 9, 2002, June 14, 2002, and July?, 2002 
requesting changes to FDA's January 23, 2001, Written Request for pediatric studies for 
tolterodine tartrate tablets. 

We have reviewed your proposed changes and are amending the below listed sections of the 
Written Request. All other terms stated in our Written Request issued on January 23, 2001 and 
amended on November 15,2001 remain the same. 

Studv #1. DruQ: Information: 

We agree with your request to change this section to correlate to doses employed in Protocol 
583E-UR0-0581-00 I. 

Therefore, we are. amending the sentence that currently reads as follows: 

"The patient's clinician will select the appropriate total daily dose for each patient within 
the range of 0.2-2.0 mg that will be administered orally in divided doses." 

to 

"The total daily dose for each patient v.-·ill be administered orally in divided doses and 
will follow a sequential dose escalation design, with each patient serving as his/her own 
control, increasing through three dosage levels: 0.03 mg/kg/day for 4 weeks, 0.06 
mglkg/day for four weeks, and 0.12 mglkg/day for four weeks." 

Studv #1. Timeframe for submittinQ reports of the study: 

\\'e agree to extend the timeframe for submitting a report of this study by three months. 


Therefore, we are amending the sentence that currently reads as follows: 


"A report of the above study must be submitted to the Agency on or before December 15, 
2002." 

to: 

"A report of the above study must be submitted to the Agency on or before March 15, 
2003." 

Study #2. Dru£ Information: 

We agree with your request to change the section to correlate to doses employed in Protocol 
583E~UR0-0581-002. 
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Therefore, we are amending the sentence that currently reads as follows: 

"The patient's clinician will select the appropriate total daily dose for each patient within 
the range of 0.5-4 mg that will be administered orally in divided doses." 

to 

"The total daily dose for each patient will be administered orally in divided doses and 
will follow a sequential dose escalation design, with each patient serving as his/her own 
control, increasing through three dosage levels: 0.03 mg/kg/day for 4 weeks, 0.06 
mg/kglday for four weeks, and 0.12 mg/kg/day for four weeks." 

Study #2. Timeframe for submittin2 reports of the study:• 

We agree to extend the timeframe for submitting a report of this study by three months. 


Therefore, we are amending the sentence that currently reads as follows: 


"A report of the above study must be submitted to the Agency on or before December 15, 
2002." 

to: 

"A report ofthe above study must be submitted to the Agency on or before March 15, 
2003." 

Studv #3. Dru2 Information: 

We agree with your request to change the section to correlate to doses employed in Protocol 
583£-UR0-0581-003. 

Therefore, we are amending the sentence that currently reads as follows: 

"The patient's clinician will select the appropriate total daily dose for each patient within 
the range of 2-4 mg. The dose will be administered orally once daily." 

to 

"The total daily dose for each patient will be administered orally in divided doses and 
will follow a sequential dose escalation design, with each patient serving as his/her own 
control, increasing through three dosage levels: 2 mg/day for 4 weeks, 4 mg/kglday for 
four weeks, and 6 mg/kg/day for four weeks." 

Study #3, Timeframe for submitting reports of the study: 

We agree to extend the time frame for submitting a report of this study by three months. 


Therefore, we are amending the sentence that currently reads as follows: 
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"A report of the above study must be submitted to the Agency on or before December 15, 
2002." 

to: 

"A report of the above study must be submitted to the Agency on or before March 15, 
2003." 

Studv #4. Timeframe for submitting: reports of the study: 

We agree with your request to change the timeframe for submitting reports of this study by three 

months. 


Therefore, we are amending the sentence that currently reads as follows: 


"A report of the above study must be submitted to the Agency on or before December 15, 
2002." 

to: 

"A report of the above study must be submitted to the Agency on or before March 15, 
2003." 

Reports of the studies that meet the terms of the Written Request dated January 23,2001, as 
amended by this letter and the amendment dated November 15, 2001 must be submitted to the 
Agency on or before March 15, 2003, in order to possibly qualify for pediatric exclusivity 
extension under Section 505A of the Act. 

[The next four paragraphs of the letter will be identical to the letter system standard pediatric 
Written Request amendment form]. 

If you have any questions, contact Jen Mercier, Regulatory Project Manager, at 301-827-4260. 

Sincerely, 

Victor Raczkowski, M.D., M.S. 
Deputy Director 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/ 

Brenda Gierhart 
7/29/02 03:12:32: PM 
MEDICAL OFFICER 

Mark S. Hirsch 
7/30/02 12:57:12 PM 
MEDICAL OFFICER 



MEMORANDUM 

To: :NDA 20-771 (tolterodine extended release capsules) 
NDA 21-228 (tolterodine tartrate tablets) 

Through: Mark Hirsch, MD 
Team Leader, HFD-580 

From: Brenda S. Gierhart, MD 
Medical Officer, HFD-580 

Date: May 21,2002 

Re: Request for Co~ent (NC) 
Correspondence Date: April 19, 2002 
Date Received: April 22, 2002 

Current submission: 
Relative to pediatric labeling for the various formulations oftolterodine, Pharmacia & Upjohn 
requests the Division's written response to 4 questions as follows: 

I) 	 Provided tolterodine extended release demonstrates statistical significance in the 
improvement of number of urgency incontinence episodes in the 5 to 1 0 year old pediatric 
population and that 12-week and 6-month safety data in the population are comparable to 
adult safety data, does the Division agree that these clinical trials will be adequate to obtain 
the indication, "for overactive bladder with symptoms of urge urinary incontinence, 
frequency and urgency" for tolterodine extended release 2 mg capsules in pediatric patients 5 
to 1 0 years of age? 

2) 	 With the understanding that the 583E-UR0-0084-018 PK trial in children 11 to 15 years of 
age demonstrated a PK profile oftolterodine extended release in these children similar to the 
previously documented adult PK profile oftolterodine extended release, does the Division 
agree that the safety and efficacy data of the children 5 to 1 0 years of age in the 5 83E-UR0­
0084-020. DETAPE-0581-008 and 583E-UR0-0084-021 trials may be applied to children 11 
to 15 years of age to obtain the indication, "for overactive bladder with symptoms of urge 
urinary incontinence, frequency and urgency," for tolterodine extended release 4 mg capsules 
in pediatric patients 11 to 15 year of age? 

3) 	 Does the Division agree that safety and efficacy data oftolterodine extended release in 
children 5 to 10 years of age may be applied to the IR formulation, such that the indication. 
"for overactive bladder with symptoms of urge urinary incontinence, frequency and urgency," 
may be obtained for tolterodine IR 1 mg BID in pediatric patients 5 to 1 0 years of age? 

4) 	 Does the Division agree that iftolterodine oral solution and tolterodine IR tablets have 
similar relative bioavailability, the indication, "for overactive bladder with symptoms of urge 
urinary incontinence, frequency and urgency," may be granted for tolterodine oral solution 1 
mg BID in pediatric patients 5 to 10 years of age? 

The submission was reviewed. The Pediatric Studies with various formulations of tolterodine are 
summarized in the attached Table #1. 
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Reviewer's comment: 

1) It is premature to discuss pediatric labeling for the \'arious formulations of tolterodine. 


Recommendation: 


Comment #I should be conveyed to the sponsor in a regulatory letter. 


cc: 	 DFS NDA 21-228 and 20-771 
HFD-580: Division File 
HFD-580: D. Shames, M. Hirsch, B. Gierhart, and J. Mercier 



Protocol 
Number 

Protocol submitted 
to IND #/Serial# 

Study results 
submitted to 
INO#/Scrial # 

Subject 
ages 

Number of 
enrolled 
sublccts 

Type of clinical trial and drug evaluated 

CTN-97­
OATA-044 

Conducted outside an 
IND 

46,169 Serial 
No. 131 (on 
April 5, 2000) 

5-IOyrs Completed 
33 

Dose escalation, open label, uncontrolled, Phase 2, PK study 
of Octroi tablets 0.5, I, and 2 mg administered BID for 14 
days (the planned 3 mg BID dose was not given); patients 
had urinary frequency::: 8_micturitions/day and/or urge 
incontinence at least once per week (Non-Neurogenic) 

583E-URO­ 56,406 Serial No. 045 11-15 yrs Planned 30; Phase 1/2. Dose-escalation, open label, PK and safety study 
0084-018 (on December 5, Completed of Octroi LA 2 and 4 mg OD for 14 days in children with 

2000) 31 detrusor hyperreflexia (Neurogenic) 
583E-URO­
0084-021 

56,406 Serial No. 048 
(on February 5, 2001) 

5-15 yrs Planned 
200-240; 
Ongoing 
275 

Phase 3 open-label safety, tolerability and- clinical efficacy 
international extension study for -018 and -020 of Detro) 
LA 2 mg or 4 mg for 12 months in children with Neurogenic 
origin from -018 and in children with Non-Neurogenic 
origin form -020. [Note: only 20 patients in -018 are eligible 
to continue with 4 mg capsules} 

583E-URO­
0084-020 

56,406 Serial No. 050 
(on February 23, 
2001) 

5-10 yrs Planned 
300; 
Completed 
324 

Phase 3 international, randomized (2 Detro) LA: I placebo), 
double blind, clinical efficacy, safety, and Pop PK study of 
Octroi LA 2 mg OD compared to placebo in pediatric 
subjects with urinary urge incontinence suggestive of 
detrusor instability (Non-Neurogenic). Treatment period =12 
weeks 

583E-URO­
05lH-OOI 

46,169 Serial No. 145 
(on September 10, 
200 1) and to 56,406 
Serial No. 057 (on 
August 20, 200 I) 

1 month to 
4 yrs 

Planned 15 Dose escalation, open label, Phase 1/2 PK/PD study of 
Octroi oral solution 0.030 mg/kg/day, 0.060 mg/kg/day, and 
0.120 mg/kg/day in pediatric subjects with detrusor 
hyperreflexia; PK data witt only be collected at the 0.060 
mg/kg/day dosage. Treatment period= 12 weeks 

583E-URO­ 46,169 Serial No. 145 5-10 yrs Phmned 15 Dose escalation, open label, Phase 1/2 PK/PD study of 
0581-002 (on September 1 0, Octroi oral solution 0.030 mg/kg/day, 0.060 mg/kg/day, and 

Table I: Detrol and Detro) LA Pediatric Studies 

, 
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2001) and to 56,406 
Serial No. 057 (on 
August 20, 200 I) 

0.120 mg/kg/day in pediatric subjects with detrusor 
hyperreflexia; PK data will only be collected at the 0.060 
mg/kg/day dosage. Treatment period= 12 weeks 

583E-URO­
0581-003 

56,406 Serial No. 057 
(on August 20, 200 I) 

11-15 yrs Planned 15 Dose escalation, Phase Y:z study of Detrol LA 2, 4, and 6 mg 
in pediatric subjects with detrusor hyperreflexia 
(Neurogenic). Treatment period 12 weeks. 

583E-URO­
0581-006 

46,169 Serial No. 152 
(on December 1 0, 
20 12) and to 56,406 
Serial No. 065 (on 
December 10, 2001) 

1 month­
16 years* 

Planned 45 Open-label, Phase 3, 12 month efficacy and safety extension 
study of Octroi oral solution and Detrol LA 2 mg and 4 mg 
ODin children with detrusor hyperreflexia (Neurogenic); 
Amendment #1 changed patient population to only include 
subjects previously in -001, -002, and -003 studies. The dose 
will be chosen based on each patient's clinical efficacy 
response and safety profile established at each of the 3 trial 
dosage levels during their evaluation in the previous study. 

DETAPE­
0581-008 

-­

56,406 Serial No. 071 
( on March 25, 2002) 

------- -­ ----­ ---­

5-10 yrs. 

----­

Planned 
300 

Phase 3, randomized (2 Detrol LA: 1 placebo), double blind, 
placebo controlled international efficacy, safety, and Pop PK 
study of Detrol LA 2 mg OD in children with symptoms of 
urge urinary incontinence, suggestive of detrusor instability 
(Non-Neurogenic since subjects with neurogenic origin 
excluded) 

*Amendment #1, submitted to IND in 46,169 Serial No. 156 on February 21,2202, changed ages to 4 months -16 years 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/ 

Brenda Gierhart 
5/31/02 09:04:36: AM 
!JJEDICAL OFFICER 

Mark S. Hirsch 
6/3/02 04:34:03 PM 
l'vlEDICAL OFFICER 
I concur. 
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To: NDA 21-228 tolterodine extended release capsules 
NDA 20-771 tolterodine tartrate tablets 

Through: Mark Hirsch, MD 
Team Leader, HFD-580 

From: Brenda S. Gierhart, MD 
Medical Officer, HFD-580 

Re: Submission: PU 
Re: Typographi~l error in Written Request 
Correspondence date: August 20, 2001 
Date Received: August 21, 2001 

Date: October 1 7, 200 1 

Current submission: 
The sponsor has noted a typographical error relative to the formulation to be used in Study #4 of 
the Pediatric Written Request issued on January 23, 2001 for tolterodine. The formulation to be 
used in Study #4 is the extended release capsules and this formulation is correctly stated 
throughout Study #4 with the exception of the one sentence under the heading "Number of 
patients to be studied". In the current Written Request issued on January 23, 2001, in Study #4, 
under the heading "Number of patients to be studied", the formulation is incorrectly listed as 
follows: 

Detro!® (tolterodine tartrate) syrup or tablets. 

The issue has been discussed with Dr. Victor Raczkowski and we are in agreement with the 
sponsor that this was a typographical error. The sponsor has requested "Please confirm your 
agreement with our assessment". 

Recommendation: 
1) A letter stated the amended section ofthe Written Request correcting the typographical error 

should be sent to the sponsor. 

cc: Original NDA 21-228, NDA 20-771 
HFD-580: V. Raczkowski, S. Allen, D. Shames, M. Hirsch, B. Gierhart, E. Farinas 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/ 

Brenda Gierhart 
11/14/01 01:56:d9 PM 
!>1EDICAL OFFICER 

Mark S. Hirsch 
11/14/01 04:52:47 PM 
MEDICAL OFFICER 



ADDENDUM to October 11, 2000 Memorandum 

To: NDA 21-228 tolterodine prolonged release capsules 

Through: Dan Shames, MD 
Acting Deputy Director, HFD-580 

From: Brenda S. Gierhart, MD 
Medical Officer, HFD-580 

Re: Submission: N-PG (New Proposed Pediatric Study 
Request) 
Submitted June 28, 2000 

Date: December 19,2000 

After the October 11, 2000 Memorandum regarding Submission N-PG (New Proposed 
Pediatric Study Request submitted on June 28, 2000) was written, the Division became 
aware of new scientific information regarding the submission. The new scientific 
information consisted of an article by Carsten Goessl et al entitled "Efficacy and 
Tolerability ofTolterodine in Children with Detrusor Hyperreflexia" from UROLOGY 
55: 414-418,2000 (which recommends a pediatric dose oftolterodine tartrate 0.1 mglkg 
orally daily divided into two doses) and the citing of this reference in DRUGDEX DRUG 
EVALUATIONS by MICROMEDEX to justify their on-line recommendation of 
tolterodine 0.1 mg/kg as the normal pediatric dose for detrusor hyperreflexia. 

A teleconference with Pharmacia and Upjohn Company was held on November 29, 2000 
to discuss this new scientific information. During that teleconference, it was decided that 
the requested partial waiver for studies in pediatric patients younger than 5 years old for 
NDA-21-228 will not be granted. A partial waiver for studies in neonates (i.e. birth to one 
month) for NDA 21-228 will be granted since no literature documented tolterodine use in 
infants younger than 3 months of age. A deferment for studies in infants (1 month to 2 
years), children (2 years to 12 years), and adolescents (12 to 15 years) for NDA 21-228 
will be granted until December 15, 2002. 

In addition, Pediatric study 583E-UR0-0084 will no longer be a requested pediatric study 
in the tolterodine Pediatric Written Request. It bas been replaced with three PK, PD 
(urodynamic), and safety studies in pediatric patients with detrusor hyperreflexia due to 
neurogenic conditions with one study in each of the three age groups: ages one month to 
four years, ages five to ten years, and ages eleven to fifteen years. 



/sf 

Brenda Gierhart 
12/23/00 12:12:29 PM 
MEDICAL OFFICER 

Daniel A. Shames 
1/3/01 03:30:36 PM 
MEDICJ.I.L OFFICER 



ADDENDUYI to October 11, 2000 Memorandum 

To: :NDA 21-228 tolterodine prolonged release capsules 

Through: Dan Shames, MD 
Acting Deputy Director, HFD-580 

From: Brenda S. Gierhart, MD 
Medical Officer, HFD-580 

Re: Submission: N-PG (New Proposed Pediatric Study 
Request) 
Submitted June•28, 2000 

Date: December 19, 2000 

After the October 11, 2000 Memorandum regarding Submission N-PG (New Proposed 
Pediatric Study Request submitted on June 28, 2000) was written, the Division became 
aware of new scientific information regarding the submission. The new scientific 
.information consisted of an article by Carsten Goessl et al entitled "Efficacy and 
Tolerability ofTolterodine in Children with Detrusor Hyperreflexia" from UROLOGY 
55: 414-418, 2000 (v...hich recommends a pediatric dose of tolterodine tartrate 0.1 mg/kg 
orally daily divided into two doses) and the citing of this reference in DRUGDEX DRUG 
EVALUATIONS by MICROMEDEX to justify their on-line recommendation of 
tolterodine 0.1 mg/kg as the normal pediatric dose for detrusor hyperreflexia. 

A teleconference with Pharmacia and Upjohn Company was held on November 29, 2000 
to discuss this new scientific information. During that teleconference, it was decided that 
the requested partial waiver for studies in pediatric patients younger than 5 years old for 
NDA-21-228 will not be granted. A partial waiver for studies in neonates (i.e. birth to one 
month) for NDA 21-228 will be granted since no literature documented tolterodine use in 
infants younger than 3 months of age. A deferment for studies in infants (1 month to 2 
years), children (2 years to 12 years), and adolescents (12 to 15 years) forNDA 21-228 
will be granted until December 15, 2002. 

In addition, Pediatric study 583E-UR0-0084 will no longer be a requested pediatric study 
in the tolterodine Pediatric Written Request. It bas been replaced with three PK, PD 
(urod:ynamic), and safety studies in pediatric patients with detrusor hyperreflexia due to 
neurogenic conditions with one study in each of the three age groups: ages one month to 
four years, ages five to ten years, and ages eleven to fifteen years. 



/s/ 

Brenda Gierhart 
12/23/00 12:12:29 PM 
MEDICAL OFFICER 

Daniel A. Shames 
1/3/01 03:30:36 PM 
MEDICAL OFFICER 
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To: 1\TDA 21-228 tolterodine prolonged release capsules 

Through: Dan Shames, MD 
Acting Deputy Director, HFD-580 

From: Brenda S. Gierhart, MD 
Medical Officer, HFD-580 

Re: Submission: N-PG (New Proposed Pediatric Study 
Request) 
Submitted June 28, 2000 

Date: October 11, 2000 

The June 28, 2000 submission includes: 
1) The Pediatric Study Plan for the prolonged release capsule formulation of tolterodine 

containing the summaries of two proposed pediatric protocols: 
• 	 583£-UR0-0084-018 (previously submitted as 583-UR0-0084) tolterodine 

prolonged release (PR) capsules: PK/ PD, safety, open label, dose-escalating, 
uncontrolled, parallel study of tolterodine 2 and 4 mg PR in patients aged 11­
15 years with urinary urgency and frequency. The indication listed is 
overactive bladder. Sponsor plans to enroll ten tolterodine PR 2 mg and 
twenty tolterodine PR 4 mg patients for 14 days. of treatment. The primary 
endpoint is the AUC for the. active moiety. 

• 	 583£-UR0-0084~020 (previously submitted as 98-0ATA-061) tolterodine PR 
capsules: Phase 3 randomized, double blind, placebo-controlled, parallel, 
multinational, multicenter clinical efficacy and safety trial studying 
tolterodine 2 mg PR qd in prepubertal patients aged 5-l 0 years with symptoms 
of urinary urge incontinence suggestive of detrusor instability. The indication 
listed is urge incontinence. Sponsor plans to enroll 200 tolterodine and 100 
placebo subjects for 12 weeks of treatment. Primary efficacy endpoint is the 
change in number of incontinence episodes per week (during waking hours) 
after 12 weeks of treatment. Patients unable to swallow capsules will be 
excluded from the trial. An extension to this study (583£-UR0-0084-021) is 
planned, however the Sponsor bas not submitted any additional details. 

• 	 A request to waive pediatric studies in patients less than 5 years of age. 

2) 	 A revised Proposed Pediatric Study Request submitted in order to obtain a written 
request from the Division to qualify for pediatric exclusivity. This Proposed Pediatric 
Study Request was previously submitted on April 12, 2000 to NDA 20-771 and bas 
been modified after discussion with the Division on May 15, 2000. The request is for 
the two proposed pediatric protocols described above in 1 ). 
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Pediatric Study Plan and Proposed Pediatric Study Request 

It is noted that a study report for the pediatric study 97-0ATA-004 tolterodine immediate 
release (IR) was submitted on April12, 2000. The study was submitted before the 
Agency issued a Written Request and can not be used to request Pediatric Exclusivity. It 
was a Safety/PK study of tolterodine IR 0.5 mg (n= 11 ), 1 mg (n= 1 0), and 2 mg (n= 12) 
bid in total of 33 patients aged 5-10 years with urinary frequency and/or urge 
incontinence. The planned 3mg bid dose was not given after one 2mg subject withdrew 
due to tachycardia and one 2mg subject withdrew due to disturbed accommodation 

Reviewer comments on Pediatric Study Plan: 
1) 	 Recommend granting partial v.·aiver of Pediatric Rule study requirements for neonates 

(birth to 1 month), infants (1 month to 2 years), and children aged younger than 5 
years old. Sponsor provided reasonable justification for exclusion of certain age 
groups. 

2) 	 Multiple recommendations given to Sponsor were not incorporated in this 
submission: 
• 	 During August 12, 1999 teleconference, Sponsor was advised that Sponsor should 

consider a study that is a 3-month placebo-controlled trial with 6-month follow up 
safety data. No specific information regarding the 6-month follow up safety data 
extension was provided in this submission. 

• 	 During May 15, 2000 teleconference, Sponsor was asked to clarify what age 
groups and from which protocols the pediatric subjects would be included in the 
open-label extension study. No specific information regarding the open-label 
extension study was provided in this submission. 

• 	 During August 12, 1999 teleconference, Sponsor was given guidance that sparse 
plasma samples should be collected from subset population in the pediatric 
efficacy trial. No pK sampling is planned in the efficacy trial 583£-UR0-0084­
020. 

• 	 During August 12, 1999 teleconference, Sponsor was asked to consider 
performing population pharmacokinetic studies. No population pK studies are 
planned. 

• 	 During May 15,2000 teleconference, Division recommended for 98-0ATA-061 
follow-up ECGs be conducted in all pediatric subjects at steady state (visit 3). The 
Schedule of Events for the proposed study 583£-UR0-0084-020 lists ECGs to be 
performed at visit 4 and only on the poor metabolisers and approximately 10% of 
extensive metabolisers. 

• 	 During May 15, 2000 teleconference, Division recommended for 98-0ATA-061 
to add frequency and/or urgency inclusions to match the adult indication. This 
was not done in the proposed study 583£-UR0-0084-020. 

• 	 During May 15, 2000 teleconference, the decision was made that indication 
statement in pediatric subjects is anticipated to be the same as that for the adult 
subjects. The indication for the proposed study 583£-UR0-0084-020 is not the 
approved indication of overactive bladder. 

• 	 During May 15,2000 teleconference, Sponsor agreed to keep the study 
583UR00084-0 18 blinded, if a placebo treatment group could be omitted. Later 
during the same meeting, the Division recommended further safety evaluation 
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before titrating to a 4 mg dose. To conform to the safety request, the submitted 
trial is an unblinded dose-escalating study. This is acceptable. 

3) 	 Response to Agency request for information was not provided in this submission: 
• 	 During May 15, 2000 conference, Sponsor was asked to provide a justification 

and references for fixed versus relative volumes, for justification and reference for 
formula to calculate bladder capacity, and for justification for using fixed volume 
in this protocol and relative volume in the 98-0ATA-061 protocol. This 
information was not provided in this submission. 

Re,iewer comments on Proposed Pediatric Study Request: 
1) Recruitment of patients should ensure adequate r~presentation across the age range in 

the clinical trial. Excluding patients from the 5 to 10 year old pediatric age group in 
583E-UR0-0084-020 who are not able to swallow capsules is not acceptable since it 
may increase the number of subjects in the older ages. Recommend using an age 
appropriate formulation. A liquid formulation permitting dosing recommendations 
based on milligrams (mg)/kilograms (kg) up to a maximum adult dose is 
recommended. 

Recommendation: 

1) 	 Recommend granting partial waiver of Pediatric Rule study requirements for neonates 
(birth to 1 month), infants (1 month to 2 years), and children aged younger than 5 
years old for tolterodine prolonged release capsules. 

2) 	 Recommend a regulatory letter be sent to Sponsor with the following comments and 
request for information: 
• 	 Further discussion is necessary before a Written Request could be issued. It is 

anticipated that the written request will require using an age appropriate 
formulation in the clinical efficacy and safety trials. Development of a liquid 
formulation permitting dosing recommendations based on milligrams 
(mg)/kilograms (kg) up to a maximum adult dose is recommended. 

• 	 Recommend the following changes to 583E-UR0-0084-020 Clinical efficacy and 
safety trial in patients aged 5-10: 
• 	 Add population pharmacokinetic subset of patients into the trial and collect 

sparse pK plasma samples. 
• 	 Add follow-up ECGs be conducted in all pediatric subjects at steady state 

(visit 3 or 4). 
• 	 Add frequency and/or urgency inclusions to match the adult indication. 
• 	 Change indication to overactive bladder. 

• 	 Request the following information: 
• 	 Provide specific information regarding the 6-month follow up safety data 

extension. Clarify what age groups and from which protocols the pediatric 
subjects would be included in the open-label extension study. 

• 	 Provide a justification and references for fixed versus relative volumes, for 
justification and reference for formula to calculate bladder capacity, and for 
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justification for using fixed volume in this protocol and relative volume in the 
98-0ATA-061 protocol. 

cc: 	 Original NDA 21-228 
HFD-580 Division File 
S. Allen, D. Shames, M. Hirsch HFD-580 
B. Gierhart, T. Rumble, E. Farinas HFD-580 

.. 




/s/ 

Brenda Gierhart 
12/23/00 12:09:02 PM 
MEDICAL OFFICER 

Daniel A. Shames 
1/3/01 03:27:48 PM 
MEDICAL OFFICER 
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