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Symptomatic treatment of urge incontinence and/or increased urinary
frequency and urgency as may occur in patients with overactive
bladder syndrome.

Pharmaceutical form
affected by this variation

Film-coated tablet and prolonged-release capsule, hard
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procedure

Detrusitol and Detsel: 1 mg and 2 mg film-coated tablet
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capsule, hard




I. RECOMMENDATION

This is a review of the documentation submitted in the Paediatric data assessment procedure. The
applicant has not submitted a special expert report and does not wish for any inclusion of information in
the SPC. The FDA has included the following statement in their labelling. This is presently stated under
precautions

“Efficacy in the paediatric population has not been demonstrated. Two paediatric phase 3 randomised,
placebo-controlled, double-blind 12 week studies were conducted using tolterodine extended release
(DETROL LA) capsules. A total of 710 pediatric patients (486 on DETROL LA and 224 on placebo) aged
5-10 years with urinary frequency and urge urinary incontinence were studied. The percentage of patients
with urinary tract infections was higher in patients treated with DETROL LA (6.6%) compared to patients
who received placebo (4.5%). Aggressive, abnormal and hyperactive behaviour and attention disorders
occurred in 2.9% of children treated with DETROL LA compared to 0.9% of children treated with
placebo.”

Based on the review, the paediatric data should lead to the inclusion of the following SPC text:

4.2 (Posology and method of administration):
Efficacy of Detrusitol/Detrusitol SR has not been demonstrated in children (See section 5.1).
Therefore, Detrusitol/Detrusitol SRis not recommended for children.

4.8 (Undesirable effects):

In two paediatric phase I11 randomised, placebo-controlled, double-blind studies conducted over
12 weeks where a total of 710 paediatric patients were recruited, the proportion of patients with
urinary tract infections, diarrhoea and abnormal behaviour was higher in patients treated with
tolterodine than placebo (urinary tract infection: tolterodine 6.8 %; placebo 3.6 %, diarrhoea:
tolterodine 3.3 %,; placebo 0.9 % abnormal behaviour: tolterodine 1.6 %; placebo 0.4 %). (See
section 5.1)

5.1 (Pharmacodynamic Properties):

Efficacy in the paediatric population has not been demonstrated. Two paediatric phase 3
randomised, placebo-controlled, double-blind 12 week studies were conducted using tolterodine
extended release capsules. A total of 710 paediatric patients (486 on tolterodine and 224 on
placebo) aged 5-10 years with urinary frequency and urge urinary incontinence wer e studied. No
significant difference between the two groups was observed in either study with regard to
(change from basdline in total number of incontinence episodes/week). (See section 4.8)

5.2 (Pharmacokinetic Properties):

Children

The exposure of the active moiety per mg dose in similar in adults and adolescents. The mean
exposure of the active moiety per mg dose is approximately two-fold higher in children between
5-10 yearsthan in adults (See sections 4.2 and 5.1).

I.1 Scope of the variation

This is not a formal variation. The applicant does not wish for any inclusion of information in the
SPC.

I1. SCIENTIFIC DISCUSSION



11.3
II1.3.1
Pharmacokinetic characteristics of tolterodine

Clinical aspects

Clinical pharmacology

After oral administration tolterodine is subject to CYP2D6 catalysed first-pass metabolism in the liver,
resulting in the formation of the 5-hydroxymethyl derivative, a major pharmacologically equipotent
metabolite. The absolute bioavailability of tolterodine is 17 % in extensive metabolisers, the majority of
the patients, and 65% in poor metabolisers (devoid of CYP2D6). Tolterodine and the 5-hydroxymethyl
metabolite bind primarily to orosomucoid. The unbound fractions are 3.7% and 36%, respectively.
Tolterodine is extensively metabolised by the liver following oral dosing. The primary metabolic route is
mediated by the polymorphic enzyme CYP2D6 and leads to the formation of the 5-hydroxymethyl
metabolite. The 5-hydroxymethyl metabolite is pharmacologically active and equipotent with tolterodine.
Because of the differences in the protein-binding characteristics of tolterodine and the 5-hydroxymethyl
metabolite, the exposure (AUC) of unbound tolterodine in poor metabolisers is similar to the combined
exposure of unbound tolterodine and the 5-hydroxymethyl metabolite in patients with CYP2D6 activity
given the same dosage regimen. The exposure of “active moiety” has generally been used in the
pharmacokinetic studies as it it stated to be the exposure correlated to clinical effect. The exposure of
active moiety is calculated based on the protein binding and exposure of tolterodine and the 5-
hydroxymethyl metabolite.

Critical evaluation
Comparison of clinical trial formulations with marketed formulations

Oral solution: The relative bioavailability of tolterodine, its active metabolite and the “active moiety” was
investigated after administration of tolterodine 4 mg single-dose as tablets and as two oral solutions in
healthy young adult subjects was investigated in study S83E-URO-0581-005. After administration of the
commercial and the prototype liquid formulation, the criteria for equivalence were fulfilled for the active
moiety and active metabolite, DD 01 in extensive metabolizers. Bioequivalence was not shown for the
parent drug, tolterodine. for which higher Cmax and AUC were observed for both solutions. The included
subjects were extensive metabolisers.

Table 1 The relative bioavailability, AUCo-« ratio, Cmax ratio and 90% confidence intervals.

AUCo=» Cmax
Liquid Commercial Liquid Prototype vs | Liquid Commercial Liquid Prototype vs
vs IR Tablet, N=24 IR Tablet, N=24 vs IR Tablet, N=24 IR Tablet, N=24

Active moiety

1.047 (1.003, 1.094)

1.017 (0.974, 1.062)

1.075 (0.982, 1.177)

0.961 (0.878, 1.052)

Tolterodine

1.231 (1.081, 1.402)

1.191 (1.046, 1.356)

1.306 (1.097, 1.553)

1.163 (0.978, 1.384)

1.068 (1.002, 1.137)

1.043 (0.980, 1.111)

1.089 (0.986, 1.204)

0.984 (0.890, 1.087)

DDO1

Opened prolonged release capsules: The relative bioavailability of the beads from opened capsules
sprinkled over applesauce to intact tolterodine 4 mg prolonged release capsules was investigated in
healthy extensive metabolisers volunteers after a 4 mg single-dose under fasting conditions (study 583E-
URO-0581-004). Bioequivalence was shown with respect to AUC for Tolterodine, active metabolite and
active moiety. However, Cmax was slightly higher for the beads.

Table 2 AUC mean ratios and 90% confidence intervals

Substance beads vs. intact capsule
Tolterodine Geometric Mean 1.00
90% Confidence Interval | (0.91, 1.09)
DDO01 Geometric Mean 1.01
90% Confidence Interval | (0.97, 1.06)
Active moiety Geometric Mean 1.08
90% Confidence Interval | (1.03,1.14)




Table 3 Cmax mean ratios and 90% confidence intervals

Substance beads vs. intact capsule
Tolterodine Geometric Mean 1.21
90% Confidence Interval | (1.07,1.37)
DDO01 Geometric Mean 1.23
90% Confidence Interval | (1.12,1.35)
Active moiety Geometric Mean 1.31
90% Confidence Interval | (1.21, 1.43)

Assessor s comment

As the formation of the active metabolite is dose-linear, bioequivalence should be based on tolterodine
alone. Pooling of parent drug and metabolite data is not allowed.The oral solution is not equivalent to the
conventional tablets. The exposure of tolterodine was higher after intake of the oral solution.
Administration of the beads of the prolonged release capsules was equivalent to the closed capsules with
respect to tolterodine AUC but gave a higher Cmax.

Pharmacokinetics in paediatric patients

The applicant has performed several pharmacokinetic studies in patients of different age. In addition,
population analyses based on sparse sampling from clinical studies and rich data from pharmacokinetic
studies has been performed. Below the specific studies and results are presented. The exposure of active
moiety will be focused on as this pooled parameter has been associated to the clinical effect of Detrusitol,
takes into account protein binding of the active substances as well as make the inclusion of poor
metabolisers possible.

In study 583E-URO-0084-018 the pharmacokinetics of tolterodine 2 and 4 mg q.d. (PR
formulation) for 6-10 days in 11 — 15 year-old paediatric patients was studied. Blood sampling
was performed for 0-25 hours post-dose on the last treatment day.

Table 4 Pharmacokinetics of tolterodine and metabolites in patients between 11 and 15
years after treatment with 2 and 4 mg q.d. for 6-10 days.

Treatment
2-mg dose 4-mg dose
. Extensive Metabolizer Poor Metabolizer N=2 Extensive Metabolizer
Variable
N=7 N=20
AUC0-24 Mean (SD) 39.4 (37.5) 210.5 (18.6) 42.8(34.2)
(ng'h/L) Median (min-max) | 25.6 (2.5 -108.5) 210.5 (197.3 -223.7) 31.0 (8.7 -123.8)
Cmax Mean (SD) 3.22(2.94) 10.76 (2.74) 3.43 (2.60)
(ng/L) Median (min-max) | 1.91 (0.35 -8.34) 10.76 (8.82 -12.70) 2.58 (0.56 -9.87)
Tmax (h) Mean (SD) 3.57 (1.28) 3.51(0.72) 3.85(1.57)
Median (min-max) | 3.00 (1.98 -6.00) 3.51 (3.00 -4.02) 3.53 (1.95 -6.97)
t¥% (h) Mean (SD) 13.6 (4.5) 165.6 (161.4) 16.6 (13.4)
Median (min-max) | 14.2(5.4-17.7) 165.6 (51.5-279.8) 9.9 (5.8 -52.7)
Vss/F (L) Mean (SD) 1204 (1366) 145 (26) 1492 (1223)
Median (min-max) | 637 (195 -4031) 145 (127 -163) 922 (224 -4304)
Cl/F (L/h) Mean (SD) 103.6 (185.0) 1.06 (0.92) 81.2 (66.6)
Median (min-max) | 39.5(7.9 -520.1) 1.06 (0.40 -1.71) 65.3 (10.9 -234.7)
Pharmacokinetic variables for DD 01 in extensive metabolizers.
Treatment
2-mg dose 4-mg dose
Variable Extensive Metabolizer N=7 Extensive Metabolizer N=20
AUC0-24 Mean (SD) 20.6 (9.2) 32.9(11.6)
(ng'h/L) Median (min-max) 18.5 (7.2 -34.4) 31.0 (18.5 -54.1)
Cmax Mean (SD) 1.33 (0.56) 2.38(1.01)
(ng/L) Median (min-max) 1.26 (0.71 -2.43) 2.38(1.04 -5.44)




Tmax (h)

t% (h)

Mean (SD) 471 (1.25) 5.00 (2.02)
Median (min-max) | 4.00 (3.00 -6.00) 5.05 (1.97 -9.00)
Mean (SD) 148 (3.2) 153 (11.5)
Median (min-max) | 13.6 (11.6 -19.6) 13.0 (6.4 -51.4)

. Pharmacokinetic variables for the active moiety in all patients

Treatment

2-mg dose 4-mg dose
AUC0-24 | Mean (SD) 17.3 (6.0) 12.3(0.2) 16.2 (5.6) 29.7(11.1)
(nM-h) X;ﬁ;an (min- 17.4 (7.5 24.7) 12.3(122-12.5) | 162(7.5-27.7) | 26.7(14.4 -52.3)
Cmax Mean (SD) 1.23(0.33) 0.62 (0.09) 1.10 (0.39) 2.17 (0.95)
(nM) X;ﬁ;an (min- 1.34(0.75-1.57) | 0.62(0.56 -0.69) | 1.19 (0.56 — 1.57) | 2.07 (0.93 -5.25)

The exposure (AUCu) to the active moiety in this study, 30.5 £11.0 nM-h, was comparable to the
average exposure in adult historical controls (see below) after administration of 4 mg PR
capsules, but higher than the average exposure in adults after administration of IR tablets. Cmax at
steady state after treatment with the PR capsule has only been determined in one study in adults.

Table 5 AUC and Cmax of active moiety in 10-15 year-old children and adults normalised
to a 4 mg dose

PR capsule IR tablet
Variable Children: *4 mg Adults2 4mg Adultss *4 mg
N=29 N=17 N=183
AUCO-
24 Mean (SD) 30.50 (11.00) 30.4 (13.7) 24.7 (8.8)
(nM-h)
Cmax
(nM) Mean (SD) 2.18(0.89) 2.3 (1.0) -

There was a negative correlation between weight and AUC (P=0.045), and weight and Cmax
(P=0.021) (Figures 1a and b). There was no clear correlation with age.

Figure 1 AUC of active moiety vs. age (a) and weight (b). Data normalised to 4 mg q.d.
a)

Figure 9.3.1.1 AUC0-24 of active moiety

(4 mg-dose) vs. age, (N=29).
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Figure 9.3.1.3 AUC0-24 of active moiety
(*4-mg dose) vs. body weight, (N=29).
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Assessors comment: It is noted that the poor metabolisers had lower active moiety exposure than
the extensive metabolisers on the same dose (2 mg). The half-life of tolterodine was extremely
long in one PM — 280 hrs, in the other PM, the half-life was 52 hrs. Thus, steady state was not
reached and borderline reached for the two PMs. respectively.

In study 583E-URO-0581-003 the pharmacokinetics was studied after treatment with 4 mg/day
tolterodine as PR capsules for 4 weeks in patients 11 to 15 years of age with detrusor
hyperreflexia. The results are presented below.

Table 6. Pharmacokinetic Parameters for the Active Moiety after the 4 mg Once

Daily Dose (N=10)

Statistic Active Moiety N=10

Parameter
AUCo-24(nM*hr) Mean (SD) 27.3 (10.5)
Median (min, max) 25.5 (11.5, 43.4)
Cmax(nM) Mean (SD) 2.10 (0.93)
Median (min, max) 1.89 (1.03, 3.86)
Cmin(nM) Mean (SD) 0.619 (0.272)

Median (min, max) 0.599 (0.237, 1.233)

Table 8. Pharmacokinetic Parameters for Tolterodine and DD 01 After 4 mg/day

Regimen
Tolterodine DD 01
Extensive Extensive
Metabolizer Poor Metabolizer Metabolizer
Parameter Statistic N=7 N=3 N=7
AUCo-24(ug*hr/L) Mean (SD) 48.3 (41.1) 331.5(19.8) 30.5 (6.0)
Median (min, max)  31.2(8.0,129.8)  326.1(315.0,353.5)  32.7 (20.0, 36.9)
Cmax(ug/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)
tmax(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)
Cmin(ug/L) Mean (SD) 0.980 (0.938) 9.723 (1.973) 0.646 (0.320)

t1/2,z(hr)

CL/F (L/hr/kg)

Median (min, max)

Mean (SD)
Median (min, max)

Mean (SD)

0.677 (0.204, 2.980)

8.86 (4.00)
8.53 (3.67, 13.44)

2.20 (2.03)

8.650 (8.520, 12.000)

28.89 (10.72)
25.74 (20.10, 40.84)

0.14 (0.01)

0.572 (0.363,
1.190)

11.38 (8.03)
9.46 (3.40, 28.04)

NC




Median (min, max)  1.85 (0.40, 6.62) 0.14(0.13,0.15) |

Fig 2a AUCy.;, of active moiety versus age
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Assessors comment on the pharmacokinetic documentation in the age group 10-15 vears:

The pharmacokinetics appears similar in patients in this age group and in adults. Thisis as expected.
There seemsto be a inverted relationship between body weight and exposure, Patients of lower weight
have higher exposure of active moiety.

The pharmacokinetics of tolterodine (Ia), DD 01 (Ila), dealkylated tolterodine(Ib), dealkylated
hydroxylated tolterodine (IIb), tolterodine acid (IVa) and dealkylated olterodine acid (IVb) was
investigated after administration of 0.5, 1, 2 mg b.i.d. as conventional tablets for 14 days in patients
between 5 and 10 years of age in study PNU-583-URQO-0087 (Report CTN 97-OATA-044). This study
was intended to include also a 3 mg b.i.d. arm but as highest “allowed” AUC was reached already during
1 mg b.i.d. the study was stopped after 2 mg b.i.d. Blood sampling was performed 0-3 hours post-dose on
day 1 and at 0-8 hours post-dose on day 14. The subjects received a light breakfast just before drug
administration on the sampling days.




A dose of 2 mg b.i.d. resulted in an unbound AUC_ s of active moiety of 32+16 ug*h/mL. Treatment
with 1 mg b.i.d. gave approximately half of the exposure. The degree of accumulation was estimated to
1.1-1.3 for tolterodine, DDO1 and the other metabolites. Unfortunately, there was no presentation of dose
normalised exposure vs weight or age.

Tables 9 a and b Pharmacokinetics of tolterodine, DD01 and active moiety in paediatric

patients between 5 and 10 years.

Cmax and AUC [mean + SD) of active moiety

EM and PM patients day 14 0.5 mg bid 1 mg bid 2 mg bid
Crnax (ni) 18108 359+14 TE+30
AUC (nM -hy) T2+24 135145 308+07
n =10 in each group
Cmax, AUC 5.q2n, Tmax and £z (mean + SO) of tolterodine and DD,
EM patients day 14 0.5 mg bid 1 mg bid 2 mg bid
Cmax Tolterodine 34+30 49+249 115+E65
(gL} n=3" n=10 n=g
DD 01 20+09 46+1.7 8.5+40
n=3 n=10 n=4
AUC Tolterodine 1121135 145+102 31.7+163
(wghiL) n=5" n=10 n=g°
Do 01 TE+25 174+83 3411120
n=4 n=10 n=4
Trnax (h) Tolterodine 14+09 1.2+06 13207
n=5° n=10 n=4"
DD 01 15+ 0.8 1.6+0.6 16+ 0.8
n=4 n=10 n=3
112 (h} Tolterodine 18+ 1.1 14+04 20+08
n=5° n=10 n=g"
DD 01 26£1.3 2103 26+1.0
n=4 n=10 n=4

PM patisnts: *Mo. 3 Cmax = 6.8; 7 No. 29 Cmax = 41.6; "No. 9 AUC = 61; "Ma. 25 AUC = 211; "No. @ Trax =
4.1; 'Mo. 29 Tmax = 1; "No. 9 £1/2 = 11; "No. 258112 = 3.2

Table 10 Cmax (mg/L) (mean +SD) of tolterodine and its metabolites after

the doses 0.5, 1 and 2 mg bid, day 14, EM patients.

0.5 mg bid 1 mg bid 2 mg bid
Tolterodine 3.4 £3.0 49429 11.5+6.5
DD 01 2.0+0.9 4.6 £1.7 8.5+4.0
Dealkylated hydroxylated tolterodine 0.310.1 0.7 0.3 1.8+0.9
Tolterodine acid 3.6+1.7 75429 13.0+4.9
Dealkylated tolterodine acid 1.9 +0.8 3.3+0.8 6.6 +2.3

PM patients: aNo. 9 Cmax = 6.8; bNo. 29 Cmax = 41.6; c<No. 29 Cmax = 0.3

Table 11 AUC (_;;h(mgxh /L) (mean +=SD) of tolterodine and its metabolites

after the doses 0.5, 1 and 2 mg bid, day 14, EM patients.

0.5 mg bid 1 mg bid 2 mg bid
Tolterodine 11.2 #13.5 14.8 £10.2 31.7 +16.3
DD 01 7.6 2.5 17.4 +8.3 34.1#12.0
Dealkylated hydroxylated tolterodine ¥ 3.1+0.6 8.7 £3.5
Tolterodine acid 20.7 4.9 39.4 8.9 77.1+£25.3
Dealkylated tolterodine acid 12.0 +4.2 21.0+3.1 48.2 +12.5

1 2.6 and 2.8 mgxh /L




PM patients: aNo. 9 AUC = 61; bNo. 29 AUC = 211,

Assessor’s comments: An AUC of active moiety of ca. 30 nM* h has been observed after 4 mg g.d in adults
(Table 5). This half the AUC 4 1vs Observed in this study after 2 mg b.i.d. It seems from this data that 1 mg
b.i.d. would be the dose giving similar exposure as observed in adults.

In study 583E-URO-0581-002 tolterodine —L-tartrate was administered as oral solution 1 mg/5
mL to 5 to 10 year-old children with detrusor hyperreflexia for 12 weeks (4 weeks at each dose-
level). The doses used were 0.030, 0.060, and 0.120 mg/kg/day (to be given in 2 divided doses as
conventional tablets. Pharmacokinetic data was collected after treatment with the highest dose for
4 weeks. Fifteen patients were enrolled and completed the study. The median age of the patients
was 8 years; 8 patients were 8 to 11 years old and 7 patients were 5 to 7 years old. The actual
median dose administered on the PK sampling day was 0.71 mg b.i.d (range 0.48-1.75 mg). The
mean unbound AUC. 2nss 0f active moiety was 7.44+4.7 nM*h. Slightly lower exposures were
found in this study than the before mentioned study in patients aged between 5 and 10 years
when correcting for the difference in dose (Table 12). No relation was found between unbound
AUC of active moiety and age or bodyweight (Fig 3).

Table 12 Pharmacokinetics in children 5-10 years of age after 0.0.3 mg/kg b.i.d. (average
0.71 mg b.i.d.)

Tolterodine DD 01 Active Moiety
EM (n=12) PM (n=1) EM (n=12) EM and PM (n=13)

AlUCo1z 104 (5.3) pg*hrill 50.5 pg*hrill 9.1 07.4) pg*hril 7.4 (4.7) nhhr
Cmax 325 (2.18) uglL 985 pg/L 218 (1.98) nglL 1.75 (1.30) nh
tmax 1.01 {0.53) hr 0.97 hr 1.14 {057 hr MNC
Cmin 017 {0.38) pg/lL 1.62 poll 0.12{0.13) ngiL 0,10 (0117 nhA
tizz 2.20 {1.00) hr 3 B8 hr 30 (153 hr MC
EM=extenzive metabolizer; NC=not calculated; PM=poor metabolizer

Fig 3 A: AUCy.1; of active moiety versus age
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Fig 3 B: AUC.1; of active moiety versus body weight
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Assessors comment on the exposure of active moiety in children aged 5-10 years.

The study results are slightly different. In the first study a dose of 1 g b.i.d. gave similar AUCq.24n
as 4 mg g.d to adults. In the second study, the AUCy.24 hours after a mean dose of 0.03 mg/kg b.i.d.
(0.71 mg b.i.d.) was 15 nM*h. A dose of ca. 0.06 mg/kg b.i.d. (approx. 1.4mg b.i.d.) would give
similar exposure to the therapeutic adult exposure. There is oneb-year-old subject with 3 times
higher exposure than the mean exposure. The reason for this is unknown.

In study S83E-URQO-0581-001 the pharmacokinetics of tolterodine oral solution in paediatric
patients aged 1 month to 4 years was investigated. The median age of all patients was 2 years;
three patients were under 6 months old, six patients were 6 months to <2 years old, and 10
patients were 2 to 4 years old. Tolterodine-L-tartrate 0.030 mg/kg had been administered b.i.d.
for 8 weeks at the day of pharmacokinetic sampling (0-8 hrs post-dose). AUCy.j2nrs Was
extrapolated using the terminal rate constant and Cgyrs. A 0.030 mg/kg dose of

tolterodine L-tartrate corresponds to 0.0205 mg/kg of tolterodine. The mean tolterodine dose on
the PK sampling day was 0.34 mg (median 0.35, range 0.04-0.66 mg).

Table 13 Pharmacokinetic Results: Mean (SD) pharmacokinetic parameters after the 0.030 mg/kg dose (for
the 0.060 mg/kg/day dosing regimen) are presented below.

Tolterodine DD 01 Active Moiety
EM (n=15)* PM (n=1) EM (n=15) | EM and PM (n=16)
AUCo0-12 8.5 (8.0) pg*hr/L 92.4 pg*hr/L 7.9 (3.9) ug*hr/L 5.9 (2.6) nM*hr
Cmax 2.86 (2.75) pg/L 13.70 pg/L 2.23(1.12) pg/L 1.66 (0.61) nM
tmax 1.02 (0.59) hr 1.88 hr 1.12 (0.53) hr NC
Cmin 0.05 (0.10) pg/L 5.51 ug/L 0.07 (0.10) pg/L 0.08 (0.11) nM
11/2,z 1.52 (0.58) hr 4.54 hr 2.09 (0.55) hr NC

* For AUCo-12and t1/2,z, n=12.
EM=extensive metabolizer; NC=not calculated; PM=poor metabolizer.



Drug exposure, as measured by the AUC and Cmax of the active moiety (sum of unbound
tolterodine and DD 01), in 1-month-old to 4-year-old patients with detrusor hyperreflexia at the
dose of 0.030 mg/kg bid as oral solution (0.060 mg/kg/day) was somewhat lower than that
observed previously in 5- to 10-year-old children with overactive bladder receiving 0.0.3 mg/kg
b.i.d. as conventional tablets, and approximately one third that reported in adults receiving 2 mg
tolterodine IR tablets twice daily . The AUC,.;, hours vs. age and weight are presented in figure 4
a and b, respectively.

Fig 4 A: AUCy.1; of active moiety versus age
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Fig 4 B: AUC.1; of active moiety versus body weight
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Assessors comments. There are too few patients in the lower part of the age range for clear
conclusions to be made. However, in general the study results indicate that 0.03 mg tolterodine
/kg b.i.d. as oral solution to children between 6 months and 5 years gave similar exposur eof
active moiety as 0.03 b.i.d. astablets to 5-10 year old children.

Population PK analyses



The applicant has performed 2 population PK analyses. Unfortunately all available data were not
included in the analyses. This would have bee more informative and would have made more
conclusions possible regarding the exposure in the PMs.

The analysis including both rich and sparse data (DETAPE-0581-XSR2): rich data from studies
583E-URO-0084-018 and CTN-98-OATA-044 as well as sparse data (and PD measurements)
from studies DETAPE-0581-008 (220 patients and 779 plasma concentrations) and 8583E-URO-
0084-020 (120 patients and 194 plasma concentrations). The patients received 2 mg q.d. as
prolongued release or conventional tablets. The structural model used is shown in figure 5. The
final model (including covariates) previously developed from study 018 and study 044 (analysis
DETAPE-0581-XSR1) was used as the base model to re-evaluate the interindividual variability
and magnitude of the covariate effects. The model was evaluated by prediction error, which was -
10.4 and 3.3% for tolterodine and the active metabolite, respectively. This final model was used
to calculate individual estimates of drug exposure to be used in the pharmacodynamic (PK-PD)
and safety analyses. The effect of age as a covariate was not determined. The parameter estimates
of the final model are shown in table 15.

Initially, the pharmacodynamic analysis was conducted on the data collected from Study 008
alone. For supportive purposes, additional pharmacodynamic analyses of the combined data from
Studies 008 and 020 were performed. Studies 008 and 020 included patients between 5 and 10
years of age. The results of the first analysis (based on study 008) indicated that the factors which
were predictive of effectiveness (change from baseline in number of incontinence episodes per
week at week 12) were the number of incontinence episodes at baseline and whether or not the
patient achieved an active moiety AUC.o4 greater than the threshold value of 14.3515 nM*hr.
Different dose regimens were simulated. According to the analysis, administration of tolterodine
PR 2 mg qd to resulted in steady-state AUCy.24 values considerably lower than those seen in
adults given tolterodine PR 4 mg qd. This was most apparent in patients with a body weight
above 25 kg and therefore a 4 mg q.d. dose was simulated in patients weighing over 35 kg (Table
15). Univariable linear regression analyses found AUCy.,4 of tolterodine, DD 01, and the active
moiety (treated as continuous covariates) as statistically significant predictors of effectiveness (p-
value = 0.0070, 0.0019, and 0.0010, respectively). However, the adjusted 12 values were low
(0.0127, 0.0175, and 0.0199, respectively) indicating a poor correlation and that very little of the
variability in the change in incontinence episodes was explained.

In the second analysis, based on both study 008 and 020, univariable linear regression analyses
found baseline incontinence episodes, gender, and the breakpoints of 21.0705 nM*hr and 12.571
nM*hr as statistically significant predictors of effectiveness (p-value < 0.0001, = 0.0314, =
0.0002, and = 0.0006, respectively). Higher exposure than the high cut-off value was not
desirable from a safety point of view. Baseline incontinence episodes explained a large portion of
the variability in the change in incontinence episodes from baseline with an adjusted 12 of
0.5953. Although both AUC breakpoints were statistically significant, multivariable modeling
focused primarily on developing a model using the lower cut-off of 12.571 nM*hr

Figure S Structural model
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Table 4: Parameter Estimates and Standard Errors for the Final Model
Magnitude of
Population Mean Interindividual Variability
Parameter (%CV)
Final . Final .
Estimate HSEM Estimate HSEM
Fle. absorption rate constant of TTD (1/0r) 00473 [
Increase of absorption rate of IR over PR formulation 303 7.8
Coefficient of EM on K Da15 pa 4 208
Coefficient of AGE on Ky -0.353 283
Coefficient of RACC on K -0.200 3.0
CL20, TTD clearance through intact excreticn and other metabolic pathways (Lihr) 17e EE
Coefficient of WTHKG on CL2D 04975 226 73 18.1
Coefficient of IR on CL20 -0.627 218 <
Coefficient of DEC3 an CL2D -0.858 205
Clearance ratio: CL23CL3D 2.10 FIXED NA NA NA
CL23, TTD clearance through conversion to DD 01 (Likr) N& Ma
Coefficient of HTCM on CL23 1.54 433 70.0 146
Coefficient of AGP on CL23 -1.80 15.8 '
Coefficient of RACC on CLI3 0.770 10.8
CL30, DD 01 clearance through intact excretion and other metsbolic pathways A7 E £l
(Lihr) . .
Coefficient of [ on CL30 e 153 - i,
Coefficient of RACC on CL30 2‘”35 00 - -
Coefiicient of HTCM on CL3D i &3
Coefficient of AGP on CL3D ) )
W2, Volume of distribution for TTD L) 207 131
Coefficient of IR on W2 -1.18 B2
Coefficient of AGEC on V2 0.758 236 218 223
Coefficient of RACC on V2 -1.23 206
Coefficient of AGP on V2 -1.81 17.8
W3, Volume of distribution far DD 01 (L) 2558 17.7
Coefiicient of AGP on V3 -1.53 0 124 504
Coefficient of BSA on V3 167 30.2
Lag time for TTD absorption (hr) 0.715 6.9 356 106.3
Residual wariaby of TTD (3CY) 335 19.6 N& N&
Residual Variability of DD 01 (%CWV) 326 17.8 NA NA

Minimurn Yalue of the Objective Function = 230,587
Wote: MA — Mot applicable; NE - Mot estimated

Table 15 Predicted unbound active moiety AUC. 4,5 using a dose of 4 mg q.d. as PR formulation in
patients > 35 kg and 2 mg q.d. in patients <35 kg.
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Table 20: Summary Statistics for the Predicted Active Moiety AUC 29 After Administration of the Prescribed Regimen
{for Study 008) and for Three Simulated Dosing Regimens, Stratified by Patient Body Weight (kg) (Continued)

Body Weight (kg) Al
= 20 =20, = 30 =30, = 40 = 40,= 50 = 50
2 or 4 mg daify Mean 31.72 25.70 28.51 35.12 28.23 27.68
based on body weight 50 7.89 7.62 14.76 B.40 10.38 10.21
(S 35, =35 kg) Median 31.62 23.80 2525 35.08 27.18 28.02
Min 18.77 8.70 6.43 23.52 6.16 8.18
Max 55.18 60.581 118.61 81.0& 57.48 116.81
% below 14.4 n*hr 0.00 3.00 2.28 0.00 7.58 2.58
¥ Fredicted active moiety AUCD-24 for those patients who received 2 myg daily, ther as a 2 mg PR capsule Q0 or 1 mg [ tablet BI0.

A patients incfuded in the population PE database (n = 383) were used in the simulations. For each regmen, a simulated actve moiety AUC0-24 was generated
ndwidually for an IR tablet and a PR capsule for 3 total of 770 smulated chservabions.

The effect of tolterodine was quite modest in studies 008 and 020 and did not differ much from placebo
(see figures 11 and 7 below).

Figure 11: Scatterplot of the Final Linear Regression Model for Study 008
Overlaid on the Raw Data




Fizure 7: Boxplots of Change in Daytime Incontinence Epizodes from Baseline
versus Week Stratified by Treatment — Study 008

Assessors comment

Due to the modest effect of tolterodine in the patient population, finding a relationship between exposure
and effect is difficult. The analysis found similar results as was found in the conventional studies.

Assessors summary on the pharmacokinetic documentation:

The pharmacokinetics appears similar in patientsin children 10-15 yearsand in adults. Thisisas
expected. In general, there seemsto be a inverted relationship between body weight and exposure,
Patients of lower weight have higher exposure of active moiety.

Regarding children between 5 and 10 years, the study results are dlightly different. In both
studies, the exposure of active moiety was higher per mg dose than in adults. In one of the
studies, a comparable exposure was reached with the dose 1 mg b.i.d.. In the other study, a dose
0f0.06 mg/kg b.i.d. (approx. 1.4mg b.i.d.) would give similar exposure to the therapeutic adult
exposure. The population PK analysis suggest that a dose of 2 mg daily to children below the
weight of 35 kg and 4 mg daily for children weighing more than 35 kg would give an AUC which
issimilar to the adult exposure at 4 mg daily. In the clinical studies described below, 2 mg daily
was used in the 5-10 year-old popul ation. Approximately 33% of the tolterodine treated patients
weighed more than 30kg in study 020 and 27% did so in study 008. It is possible that the lower
exposure could have a negative effect on the study results.

However from the PK-PD analysis, lower target AUC was chosen 12.571 to 21.0705 nM* hr).

Thereislittle information on the PK in poor metabolisers. However, the enzyme systems involved
in the metabolism of tolterodine (CYP2D6 and CYP3A) are likely to equally developed in adults
and in these paediatric age groups. Therefore, no further information would be needed.

The pharmacokinetics of active moiety in children between 1 month and 4 years of age was
studied at a dose of 0.03 mg/kg b.i.d. At this dose, the mean exposure of active moiety was similar
to that observed in 5-10 year-old children treated with the same dose. The data are too sparsein
this age group for any assessment of age-differences within the lower age range to be made.
However, there were no clear signs of differences in observed exposure within the studied
population.




No effect has been substantiated in the clinical studies. However, we are of the opinion that the
PK results could be reflected in this text inserted in section 5.2 of the SPC.

“ The exposur e of the active moiety per mg doseis similar in adults and adol escents. The mean
exposure of active moiety per mg dose is approximately two-fold higher in children between 5-10
yearsthan in adults.”

IIL.3.2 Clinical efficacy

Main studies

The documentation of the clinical efficacy and safety of detrusitol in a paediatric population comprises
two multicentre, randomized, double-blind, placebo-controlled studies over 12 weeks, studies 020 and
008. Those studies were followed by an open extension over 12 months, study 021, mainly to evaluate
safety. In addition, some smaller open studies were done (table 1).

Table 1. Overview of Completed and Ongoing Clinical Studies in Children
— Patients Evaluable for Efficacy

Mumber of Patients/ Total Humbers
Placebo-controlled Open label Treatment Group Dose Group of Patients
Total number of patients evaluable for efficacy 519
FPlacebo-controlled therapsutic studies in patients with detrusor overactivity 711
n Tolterodine PR 2 mg QD 235
S82E-URD-00534-020 Placebe 107 342
Tolterodine PR 2 mg QD 2521
DETAPE-0581-003 Placeio 7 350
MNen-comparative therapeutic studies 2498
Tolterodine PR 2 mg QD 271 (from 020}
S583E-URO-00584-021 Tolterodine PR 2 mg QD T (from 018)
Tolterodine PR 4 mg QD 20 {from 018) 2498
SE3E-URD-05581-007=
DETARPE-05581-005=
S83E-URD-05581-008=
Clinical pharmacology studies B3
Tolterodine IR 0.5 mg BID 11
CTH-97-0ATA-044 Teolterodine IR 1.0 mg BID 10
Tolterodine IR 2.0 mg BID 11 32
- - Tolterodine PR 2 mg QD 10
SBIR-URC-O084-018 1 dine PR 4 mg QD 21 31
Studies in patients with defrusor overactivity of neurcgenic origin 45
Tolterodine oral sclution
1 mg'S mL BID
S83E-URD-0551-001 0.030 mglkalday
0.060 mgfkglday
0120 mgfkglday 19
Talteroding oral sclution
1 mg'S mL BID
583E-URO-0551-002 0.030 mg/kgday
0.060 mgfkglday
0120 mgfkglday 15
Tolterodine PR QD
n nn 2 mgiday
S83E-URD-05351-003 4 mgiday
E mg'day 11

= Dngoing.
1  One patient randomized but did nof receive treatment
Abbreviations: BID = twice daily, IR. = immediats releaze, PR = prolongsed releaszs, Q0 = once daily.

Summary of study 020

Study 020 was designed to provide efficacy and safety data and to extend the indication for tolterodine PR
to include children 5 to 10 years of age. Efficacy was measured by 7-day micturition diary recordings
during run-in and during the last week of treatment (week 12). Primary efficacy endpoint was change




from baseline in total number of incontinence episodes/week (during waking hours) after 12 weeks of
treatment as obtained by micturition diary.

The entry criterion was at least 1 incontinence episode per day in at least 5 out of 7 days in children with
baseline frequency of more than 2 micturitions per 24 hours. The minimum age for entry in the study was
5 years and the upper age limit was 10 years. The dose of the PR formulation selected for this study was
one-half of the recommended adult dose of tolterodine PR; that is, a fixed dose of 2 mg to be taken once
daily.

Ninety (84.1%) of the 107 placebo subjects and 212 (90.2%) of the 235 tolterodine PR subjects
completed this 12-week study. At baseline, the number of incontinence episodes per week was
similar in the tolterodine and placebo groups, 14.2 (£9.3) and 13.8 (£8.0), respectively. The treatment
effect of tolterodine PR in the ITT population was a reduction of approximately 1.54 (+0.84 SEM)
incontinence episodes per week (95% confidence interval = -3.19 to 0.12, p = 0.0689) compared to
placebo. Thus, treatment difference between tolterodine PR and placebo did not reach statistical
significance.

Volume voided per micturition was a secondary efficacy variable. At baseline, the mean volume voided in
the tolterodine and placebo groups was similar, 98.7 (+48.0) and 95.3 (£43.9) mL, respectively. After 12
weeks of double-blind treatment, the change in mean volume voided was 13.7 (£32.9) in the tolterodine
group versus 5.8 (£27.8) mL in the placebo group. Thus, the treatment effect of tolterodine PR in the
overall study group was an increase of approximately 7.9 ml (£3.7 SEM) (95% confidence interval = 0.5
to 15.3, p =0.0373).

In the subgroup of patients with at least six micturitions per 24 hours at baseline, the mean change from
baseline in the number of incontinence episodes/week for the tolterodine group was 6.5 (£ 9.0) and the
mean change from baseline in the placebo group was 2.8 (£6.4). The treatment effect in this subgroup
represented a statistically significant reduction of 3.73 incontinence episodes per week (p = 0.0062)
relative to placebo.

Assessor”s comment

The etiological background for the incontinence in the children sdlected for the study is not clear fromthe
reports. The study results do not show any convincing efficacy with regard to frequency of incontinence,
which was the primary endpoint and reason for treatment The finding that voiding volume increased
dlightly in the tolterodine group is probably in accordance with its anticholinergic activity and not
unexpected. The clinical significance of the finding is, however, doubtful.

Summary of study 008

Study 008 was performed subsequent study to 020. The data from study 020 suggested that the appropriate
paediatric patient population for pharmacological interventions consists of those presenting with
symptoms of urinary incontinence and >6 micturitions/24h at baseline. Study 008 was a randomized,
double-blind, placebo-controlled, and multicenter, designed to study the efficacy and safety/tolerability of
tolterodine PR given qd for 12 weeks to children 5 to 10 years of age with symptoms of urinary urge
incontinence suggestive of detrusor instability.

Three critical features distinguished its design from that of study 020:

e In study 008, the inclusion criteria allowed enrolment of only those children with a mean of at least 6
micturitions per 24 hours

e The micturition diary was designed specifically for use in children and was supported with engaging
training materials meant to appeal to children.

e In study 008, each patient completed three micturition diaries, one at baseline, one at week 4, and one
at week 12.




Efficacy was measured by the 7-day micturition diary recordings. Change from baseline in total number of
incontinence episodes/week (during waking hours) after 12 weeks of treatment was the primary efficacy
endpoint.

The ITT population comprised 252 patients randomized to tolterodine PR 2 mg qd and 117 patients
randomized to placebo. At baseline, the number of incontinence episodes per week in the tolterodine and
placebo groups was similar, 19.39 (£13.31) and 18.82 (14.07), respectively. After 12 weeks of therapy, the
tolterodine PR group showed a mean reduction from baseline of 10.02 (£12.15) daytime incontinence
episodes per week, and the placebo group showed a reduction of 8.79 (+11.13) episodes per week. Thus,
the treatment effect of tolterodine PR was a reduction of approximately 0.88 incontinence episodes per
week (95% CI=-2.94, 1.18, p = 0.403) compared to placebo.

At baseline, the mean volume voided per micturition in the tolterodine and placebo groups was similar,
85.29 (£38.78) and 84.73 (£36.57) mL, respectively. After 12 weeks of double-blind treatment, the change
in mean volume voided per micturition was 18.68 (+40.13) in the tolterodine group versus 9.59 (£27.40)
mL in the patients receiving placebo. The treatment effect of tolterodine PR in the overall study group was
an increase of approximately 9.16 mL (+4.04 SEM) (95% confidence interval =1.22to 17.11 mL, p=
0.024) compared to placebo.

Assessor’s comment

Smilar results asin study 020 were obtained in study 008, although the study was designed to abtain a
more appropriate study group and outcome data. The study was unable to demonstrate any clinically
relevant or meaningful effect among paediatric patients with urge urinary incontinence suggestive of
detrusor instability.

Summary of long-term open-labdl study 021

Study 021 was a multicentre, open-label extension study whose primary objective was to evaluate the
safety and tolerability of tolterodine PR capsules during 12 months of treatme