











PK data from the paediatric patients from Study HFBC and the paediatric population
analysis were compared with the adult data from the clinical PK integrated analysis. No
significant differences were apparent and the pharmacokinetics of atomoxetine in adults
and children appear to be similar.

Assessor’s Comment

Conventional and population pharmacokinetic analyses in the paediatric patient
population indicate that the pharmacokinetics of atomoxetine in adults and children are
similar. In both populations, body weight and CYP2D6 status were the key variables. The
applicant proposes dosing of atomoxetine in paediatric patients based on patient body
weight. This is reasonable as dose proportionality was demonstrated when analysed on a
mg/kg basis. However, as with adults, there is a lack of data on the potential for
accumulation of N-desmethylatomoxetine in poor metabolisers.

17.811.8  Special Populations

17.8.1 Study HFBM: Single Dose PK of Atomoxetine in Subjects
with End Stage Renal Disease

This open-label, single-dose study conducted evaluated the influence of severe renal

impairment on the PK of atomoxetine, 4-hydroxyatomoxetine, N-desmethylatomoxetine,

" and their glucuronide conjugates. 13 adult subjects (6 ESRD, 7 healthy; 4 men and 9

women) received a single 20mg oral dose of atomoxetine.

Atomoxetine Cmax was 7% greater and AUC 64% greater in ESRD subjects than in the
healthy control subjects. However the renally impaired subjects had a significantly lower
body weight. Weight adjusted values for atomoxetine clearance were 0.42 and 0.47
I/kg/hr in ESRD and normal subjects respectively. This is not a clinically important
difference. The AUC of 4-hydroxyatomoxetine-O-glucuronide, a renally excreted
metabolite with no known pharmacological activity, increased as expected in the renally
impaired subjects but levels of the primary oxidative metabolites did not. The applicant’s
proposal that no dose adjustment is necessary in patients with renal insufficiency is
acceptable. :

17.8.2 Study HFBN - Single Dose PK of Atomoxetine in Subjects
with Liver Disease -

This open-label, single-dose study conducted evaluated the influence of moderate and
severe hepatic impairment (Child-Pugh B and C) on the PK of atomoxetine. 11 adult liver
disease patients and 11 healthy adult subjects (14 men and 8 women), all CYP2D6
extensive metabolisers, received a 20mg single oral dose of atomoxetine. Plasma levels
of atomoxetine, 4-hydroxatomoxetine, N-desmethylatomoxetine, and their glucuronide
conjugates, and the in vitro plasma protein binding of atomoxetine were measured. The
metabolic activity of CYP2D6 (debrisoquine metabolic ratio) and liver blood flow
(sorbitol clearance) were also correlated with atomoxetine clearance.

The study medication was well tolerated by all subjects. Reduced clearance and
prolonged half-life, of atomoxetine and the glucuronide conjugate of 4-
hydroxyatomoxetine, and a decrease in mean atomoxetine plasma protein binding was
seen in hepatically impaired subjects compared to heaithy controls. Afomoxetine
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exposure (AUC) was increased in subjects with moderate (2-fold increase) and severe (4-
fold increase) hepatic impairment. The atomoxetine pharmacokinetics and cardiovascular
changes noted in HI subjects were however less than those exhibited by healthy subjects
with CYP2D6 poor metaboliser genotype.

This single-dose study does not provide adequate safety information about chronic dosing
and patients with significant hepatic impairment may be potentially more sensitive to the
haemodynamic effects of atomoxetine. The applicant recommends a 50% dosage
reduction in patients with moderate hepatic impairment (Child-Pugh Class B), and a 75%
dosage reduction in patients with severe hepatic impairment (Child-Pugh Class C). This
seems reasonable. .

17.8.3 Study LYAN — Single and Multiple Dose PK in Healthy
Japanese Male Adults

This study showed no clinically meaningful difference in the pharmacokinetics of

atomoxetine and 4-hydroxyatomoxetine between the Japanese and US populations. It was

however conducted exclusively in extensive metabolisers and there is therefore no

information on Japanese poor metabolisers.

17.8.3.1.1.1.1.1 Sub-Group Analyses for Potential Factors Affecting PK
Parameters

Of the covariates were examined in the integrated analysis of PK data, albumin
concentration, alcohol use, sex, single dose/steady state, and racial origin did not affect
atomoxetine pharmacokinetics. CYP2D6 genotype and dose proportionality are discussed
elsewhere. Minor PK differences only were correlated with age and smoking status.

17.911.9 Interactions
In vitro metabolic and interaction studies were used to design the following programme
of four clinical drug interaction studies in the appropriate CYP2D6 populations.

17.9.1 HFBP Desipramine Interaction Study

This study investigated the potential for atomoxetine to inhibit the CYP2D6 metabolic
pathway, using desipramine as a probe drug (CYP2D6 substrate). It was conducted
exclusively in extensive metabolisers. Atomoxetine did not affect the single-dose
pharmacokinetic parameters of desipramine, and therefore it is concluded that
atomoxetine does not inhibit CYP2D6-mediated metabolism. Steady-state
pharmacokinetics of atomoxetine were not significantly influenced by a single dose of
desipramine. The combinations were safe and well tolerated and no clinjcally relevant
changes in orthostatic blood pressure or heart rate were seen.

17.9.2 Study LYAJ Midazolam Interaction Study

This study was conducted exclusively in poor metabolisers (4 men and 4 women) to
evaluated the ability of atomoxetine (60mg twice daily) to inhibit CYP 3A4 metabolic
pathway using midazolam as a probe drug, and to evaluate the length of QTc intervals.
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Poor CYP 2D6 metabolisers are most likely to show a CYP 3A4 mediated interaction.
Only modest changes (approximately 16%) in midazolam pharmacokinetics were seen
and it is concluded that atomoxetine is not a significant inhibitor of CYP 3A4
metabolism. QTc intervals after atomoxetine were not significantly different from
baseline.

17.9.3 HFBL Paroxetine Interaction Study

This sequential study was conducted in 22 healthy extensive metaboliser adults (17 men
and 5 women) to evaluate the effect of a potent CYP2D6 inhibitor (paroxetine 20 mg
once daily) on the steady-state pharmacokinetics of atomoxetine (20mg twice daily).
PK parameters of paroxetine were not affected by atomoxetine. Atomoxetine Cmax,
AUC, and half-life increased approximately 3.5-; 6.5-, and 2.5-fold, respectively, in the
presence of paroxetine. The effect of paroxetine therefore approached but did not equal
that seen in genetically poor CYP2D6 metabolisers.

17.9.4 LYAY Fluoxetine Interaction Study

This 4-period, sequential study of atomoxetine and fluoxetine (a potent CYP2D6
inhibitor) at steady-state concentrations, in 20 healthy adults (15 men and 5 women) was
conducted to evaluate the effect of fluoxetine on the steady-state PK of atomoxetine.
Fluoxetine pre-treated subjects were given atomoxetine 10 mg, 45 mg, and 75mg twice
daily for up to 5 days. There was no placebo control.

Mean clearance at steady-state was 0.05 1/ hr/kg for all dose levels. This compares with
mean values of 0.35 and 0.034 1/ hr/kg reported for extensive and poor metabolisers
respectively. Hence coadministration of fluoxetine reduces atomoxetine clearance almost
~ to the level seen in genetically poor CYP2D6 metabolisers. One subject was a poor
metaboliser; however, the subject discontinued the study and a PX evaluation could not
be completed for this subject.

17.9.5 Pharmacokinetic Conclusions

1. In extensive metabolisers the PK profile of atomoxetine is well characterised and is
generally favourable. Its elimination half life of 3.5 hours is short for a drug intended
for once daily administration. However it is plausible that its therapeutic activity may
persist after plasma levels have fallen in the latter part of the dosing interval if
fluctuations in receptor binding do not parallel fluctuations in plasma levels.
Therefore justification for once daily dosing will depend on pharmacodynamic and
clinical data. '

2. Substantially reduced clearance of atomoxetine is seen with interactions with CYP
2D6 inhibitors (e.g. paroxetine and fluoxetine) and in genetically poor CYP 2D6
metabolisers (who constitute 7% of the Caucasian population). The magnitude of the
reduction of atomoxetine clearance produced by paroxetine and fluoxetine
approached but did not exceed that observed in genetic poor metabolisers. In both of
these categories of patients, plasma clearance is reduced by approximately 90%. At
steady state peak plasma levels (Css,max) are approximately 5-fold higher and mean
plasma levels (Css,avg) approximately 10-fold higher compared with extensive
metabolisers.
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3. Safety issues could potentially arise not only from an increase in total drug exposure
(AUC) and higher peak levels (Cmax) of the parent drug, but also from elevated
levels of the N-desmethyl metabolite. After 5 days of dosing in poor metabolisers the
mean AUC of N-desmethylatomoxetine was 80 times higher than in extensive
metabolisers, and was 50% of the AUC of the parent drug. However it is possible
that accumulation of this metabolite might continue long after 5 days if its
elimination half life is substantially more than 24 hours. This information is not
available. Little change in the plasma concentration of N-desmethylatomoxetine was
seen in the 12 hour period after dosing and it therefore might have a long half life. It
is reassuring that N-desmethylatomoxetine shows little activity at transporter and
receptor systems. Nevertheless other significant pharmacological activity cannot be
ruled out and the applicant should provide data on the clearance and potential for
accumulation of N-desmethylatomoxetine in CYP 2Dé6 poor metabolisers.

4. Tn vitro studies indicate that, due to the number of alternative metabolic pathways of
atomoxetine in CYP2D6 poor metabolisers, coadministration of cytochrome P450
inhibitors, regardless of isoform inhibition selectivity, would not be expected to -
increase the plasma concentrations of atomoxetine in poor metabolisers. This seems
reasonable and additional clinical studies to confirm this do not appear to be
necessary. '

5. Invivo and in vitro studies showed that atomoxetine does not inhibit or induce
CYP3A4, CYP1A2, CYP2D6, and CYP2C9. Atomoxetine has little or no effect on
the metabolism of other drugs in either poor or extensive CYP2D6 metabolisers

17.9.6 Outstanding Issues — Pharmacokinetics
(Following the initial assessment of these applications the following outstanding
issues and questions were addressed to the company. They are followed by the
company’s summary of response and then the MHRA'’s assessment of the
response).

1. The applicant should provide data on the clearance and potential for
accumulation of N-desmethylatomoxetine in CYP 2D6 poor metabolisers, and
the possible clinical significance. After 5 days of dosing in poor metabolisers the
mean AUC of N-desmethylatomoxetine was 80 times higher than in extensive
metabaolisers, and was 54% of the AUC of the parent drug. The possibility
should be addressed of accumulation of this metabolite after this time as it
appears to have a long half life. Data showing the elimination half life of N-
desmethylatomoxetine in poor and extensive metabolisers should be clearly
presented. It is reassuring that N-desmethylatomoxetine shows little activity at
transporter and receptor systems. Nevertheless other significant
pharmacological activity cannot be ruled out and the possible clinical
significance of the substantially higher exposure to N-desmethylatomoxetfine in
poor metabolisers should be discussed.
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17.9.7 Company’s Response (Summary)

As noted by the MHRA and CSM, N-desmethylatomoxetine shows little affinity for
neuronal receptors and would not produce pharmacological or side effects due to direct
interaction. Additionally, this metabolite has negligible activity at the human cardiac

" IKr (hERG) channel at maximum unbound plasma concentration in CYP2D6 poor

metaboliser (PM) subjects (as discussed in response to preclinical Question 8).

Exposure comparisons of unbound metabolite made between animals and human PM
subjects at a dose of 1.8 mg/kg/day (i.e., greater than the maximum recommended
therapeutic dose of 1.2 mg/kg/day), demonstrate that dogs have higher exposures to
N-desmethylatomoxetine than PM subjects. Further, N-desmethylatomoxetine
accumulated in dogs proportionally to levels seen in human PM subjects. Reassuringly,
as discussed in the response to Question 8, the nonclinical data show no adverse effects
in dogs.

Concerning its potential for accumulation, N-desmethylatomoxetine plasma
concenfrations in PM subjects reach steady state conditions following approximately 7
days of twice daily (BID) dosing; similar time to reach steady-state is expected
following once daily (QD) dosing. Furthermore, data from paediatric PM patients
following up to approximately 400 days on therapy demonstrate that there is no further
accumulation in the plasma following chronic therapy.

With regard to elimination half-life, in CYP2D6 extensive metaboliser (EM) subjects,
N-desmethylatomoxetine circulated in plasma at low concentration compared to
atomoxetine and showed a slightly longer half-life than atomoxetine (6.6-8.3 hr vs.
4.2-5.6 hr). In PM subjects, N-desmethylatomoxetine plasma concentrations were
higher compared to EM subjects, and showed a longer half-life (approximately 36-40 hr)
compared to atomoxetine (20-24 br). Nevertheless, the biotransformation and excretion
of N-desmethylatomoxetine is analogous to that of atomoxetine in both EM and PM
subjects.

Since the accumulation of N-desmethylatomoxetine occurs in individuals in which
atomoxetine also accumulates, it is impossible to separate the effects of parent from its
metabolite. Thus appraising the overall safety profile of atomoxetine in PM subjects
accurately represents the influence of the parent as well as the metabolite. To that
effect, comprehensive data from the clinical studies provide evidence that differences
between EM and PM patients in circulating N-desmethylatomoxetine do not pose a
safety concern, as attested by the acceptable safety profile and tolerability of
atomoxetine in PM patients. The initial MA A included extensive analyses of all
relevant safety parameters by CYP2D6 metabolic status, including a subset of PM
patients with doses greater than 1.2 mg/kg/day (i.e. those patients with highest presumed
exposures), with no evidence of serious safety concerns present in PM but not EM
patients.

Further, up-to-date one year post-marketing safety data in over one million patients have

not revealed any clinically significant issues (Appendix F.2 PSUR). A cumulative
review of cardiovascular safety as suggested by the MHRA (PSUR Appendix 14.2), also
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evaluated by [N, co:firmms
that atomoxetine and its metabolites have no effect on cardiac repolarisation (Annex 1).

Thus, with little pharmacological activity, negligible activity at the hERG channel at
maximum unbound plasma concentrations in PM subjects, and no associated toxicity or
serious safety concerns in nonclinical and clinical studies, as well as in extensive post-
marketing safety data, the higher exposure to N-desmethylatomoxetine in PM subjects
has no impact on clinical safety.

Assessor’s Comment

The new information confirms the following:

In poor metabolisers the half-life of N-desmethylatomoxetine was 36-40 hr,
compared to 20-24 hr for the parent drug.

[
.

2. Steady state plasma concentrations of N-desmethylatomoxetine are approximately
the same as for the parent drug (fig. 1.3 in the response document).

3. There is no significant accumulation of N-desmethylatomoxetine after 7-10 days
{figs. 1.1, 1.2). :

4, Updated post-marketing safety data in over one million patieats including a
cumulative review of cardiovascular safety do not reveal any clinically significant
issues.

This is generally reassuring. The preclinical assessor was satisfied about the lack of
important pharmacological activity of N-desmethylatomoxetine at the steady state
plasma concentrations observed in poor metabolisers, thus this point was cleared.

17.10ll  Pharmacodynamics

17.111ll.1 Primary Pharmacology and Mechanism of Action

The primary pharmacological effect of atomoxetine is central noradrenaline reuptake
inhibition. In vitro studies are considered by the pre-clinical assessor. Investigation of the
primary pharmacodynamics of atomoxetine in the proposed indication is otherwise only
possible by clinical studies as no in vivo surrogate endpoints for noradrenaline reuptake
inhibition exist. No clinical data are available on possible genetic or other inter-individual
differences in the primary pharmacodynamic activity of atomoxetine. The inter-
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individual variability in clinical response to atomoxetine is likely to reflect other
differences in subject characteristics and psychopathology as well as genetic PX
differences. '

17.121ll.2 Secondary Pharmacology

The main secondary pharmacelogical activity of atomoxetine, predicted from its known
pharmacodynamic activity and seen in early human studies, is its effect on the
cardiovascular system (haemodynamic effects), mediated by an increase in noradrenergic
tone. Cardiovascular parameters were recorded routinely in the Phase I (PK/safety)
studies. Cardiovascular data from the two that included a placebo control and studied
poor metabolisers are reported here briefly. The safety section of this report considers the
pooled haemodynamic (BP, HR) data from the clinical trial programme

17.12.1 Study HFBJ - Pharmacokinetics and Safety in Poor
Metabolisers

Single doses of atomoxetine, between 10 and 120 mg, produced dose related increases in

standing heart rate of up to 20 beats per minute (bpm). At each dose level the changes

were of a similar magnitude in poor and extensive metabolisers. Orthostatic changes in

systolic blood pressure and heart rate were not clinically significant in either poor or

extensive metabolisers.

Study LYAE
In this placebo-controlled, multiple-dose escalation study, 16 healthy adult subjects (10

extensive metabolisers and 6 poor metabolisers; 11 men and 5 women) received
gradnally increasing multiple-dose regimens (30, 45, 60, 75 mg twice daily each for 5
days) of atomoxetine. The heart rate responses to the same doses of atomoxetine wete
similar in poor and extensive metabolisers, despite higher plasma concentrations in the
poor metabolisers. Pre-dose heart rate at steady state was also not higher in poor
metabolisers. Both groups experienced orthostatic tachycardia (mostly asymptomatic)
and both showed attenuation of the cardiovascular stimulating effects of atomoxetine
over each 5-day dosing regimen,

17.131ll.3 Relationship between Plasma Concentration and
Effect

Since no in vivo surrogate endpoint for noradrenaline reuptake inhibition exists, the

relationship between plasma concentration and effect was investigated using the primary

clinical endpoint from the dose-response study LYAC. The relationship between

systemic exposure (AUC) and efficacy was similar to that between dose and efficacy.

This is not surprising since AUC is essentially proportional to dose.

17.14lll.4 Pharmacology of Principal Metabolites

The pharmacological selectivity and potency of the principal oxidative metabolites, 4-
hydroxyatomoxetine and N-desmethylatomoxetine, were evaluated for inhibition of the
inonoamine reuptake transporters, as well as the principal central receptor systems. These
data are considered in greater detail by the preclinical assessor..
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17.14.1 4-hydroxyatomoxetine ‘

Steady state plasma concentrations of 4-hydroxyatomoxetine are low compared to
atomoxetine in both poor and extensive metabolisers (<0.2% and <2% of atomoxetine
concentrations respectively). 4-hydroxyatomoxetine possesses similar inhibitory activity
at the noradrenaline transporter to that of atomoxetine and also shows some inhibitory
activity at the serotonin transporter. It shows very little relative affinity for other receptor
systems.

17.14.2 N-desmethylatomoxetine

Steady state plasma levels of N-desmethylatomoxetine were approximately 7% of
atomoxetine levels for extensive metabolisers but 54% of atomoxetine levels in poor
metabolisers. N-desmethylatomoxetine shows much less inhibitory activity at the
noradrenaline transporter than atomoxetine. It shows very little relative affinity at the
serotonin transporter and at other receptor systems.

17.14.2.1.1.1.1.1 Assessor’s Comment

This is quite reassuring. Neither principal metabolite is likely to make a significant
contribution to pharmacodynamic activity either at the noradrenaline reuptake
transporter or the other transporter and receptor systems studied. Although 4-
hydroxyatomoxetine shows significant activity (but less than atomoxetine) its plasma
levels are very low in all subjects. Although plasma levels of N-desmethylatomoxetine are
much higher in poor metabolisers it appears to have little pharmacodynamic activity.

17.151l1.5 Pharmacodynamic Interactions with Other Medicinal

Products or Substances
Three double-blind, randomised, drug interaction studies on the effect of atomoxetine on
the haemodynamic effects of sympathetic agonists (salbutamol), CNS stimulants
(methylphenidate) and alcohol in healthy adult subjects are presented.

17.15.1 Sympathomimetics

Study HFBO was a crossover study to evaluate of the effect of oral chronic atomoxetine
dosing (60mg twice daily) on haemodynamic parameters after a single intravenous dose
of salbutamol in 13 healthy adult male extensive metabolisers in a primarily Asian
population, Atomoxetine augmented the heart rate, systemic vascular resistance, and
diastolic/systolic blood pressure changes following a single intravenous dose of
salbutamol. '

The applicant’s proposed SPC includes the following warning:

Salbutamol: atomoxetine should be administered with caution to patients
being treated with systemically administered (oral or intravenous) salbutamol
(or other betazagonists) because the action of salbutamol on the
cardiovascular system can be potentiated.
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Pressor Agents: Because of possible effects on blood pressure, atomoxetine
should be used cautiously with pressor agents.

Drugs that Affect Noradrenaline: Drugs that affect noradrenaline should be
used cautiously when co-administered with atomoxetine because of the
potential for additive or synergistic pharmacological effects.

This is generally appropriate. However, the warning should not be limited to systemically
administered salbutamol, since high dose nebulised salbutamol can also produce high
systemic levels. Specific advice should be given in respect of systemic decongestants
(e.g. pseudoephedrine). The wording on the SPC was revised to reflect both these points
as given in final approved SPC.

17.15.2 Methylphenidate

Study LYAP was a 3 period crossover study in 12 extensive metaboliser Asian men, It
evaluated the haemodynamic effects of atomoxetine (60mg single dose and twice daily to
steady state) and methylphenidate (60mg single dose and once daily to steady state),
alone and in combination. Heart rate, blood pressure, systemic vascular resistance and
plasma noradrenaline concentrations were measured.

Atomoxetine and methylphenidate both produced measurable haemodynamic changes,
the most prominent of which was an elevation of heart rate. Atomoxetine generally
produced smaller changes than methylphenidate, both afier single dose and at steady
state. :

Dosing to steady state with atomoxetine did not result in haemodynamic changes
additional to those produced by methylphenidate alone.

The magnitude of the haemodynamic changes produced by atomoxetine were similar
following a single dose and at steady state.

Chronic methylphenidate increased intra-day maximum heart rate by 20 bpm. The
combination of drugs given chronically increased intra-day maximum heart rate by 16
bpm when compared to placebo; this increase was similar to that with methylphenidate
alone but appeared greater than with atomozxetine alone (9 bpm, p=0.066). Chronic
dosing of atomoxetine and methylphenidate in combination was generally well tolerated
in the population studied.

Plasma noradrenaline concentrations were increased following dosing with
methylphenidate but not atomoxetine.

The applicant’s proposed SPC includes the following statement, which is satisfactory.

Methylphenidate: Co-administration of methylphenidate with atomoxetine did
not increase cardiovascular effects beyond those seen with methylphenidate
administration alone.

17.15.3 Alcohol :

Study E002 was a crossover study investigating the psychomotor effects of ethanol after
pre-treatment with atomoxetine (40mg twice daily for 5 days) or placebo in 12 healthy
aduits (6 men and 6 women) of known CYP2D6 phenotype, both poor and extensive
metabolisers. There was no evidence of a pharmacodynamic interaction with alcohol in
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either poor metabolisers or extensive metabolisers. Atomoxetine was generally well
tolerated in all subjects, although a greater incidence of adverse events was reported in
poor metabolisers. No difference in atomoxetine tolerability was seen following
administration of alcohol.

17.15.4 Pharmacodynamic Data from Interaction Studies
Reported in the PK Section
No pharmacodynamic interactions were observed when atomoxetine was administered
with alcohol (ethanol), desipramine, fluoxetine, or midazolam. However, combination
therapy with paroxetine in extensive metabolisers appeared to produce greater orthostatic
tachycardia and blood pressure falls compared to atomoxetine therapy alone. Orthostatic
HR changes showed the following changes; combination 32 bpm, atomoxetine 19 bpm,
and paroxetine 15 bpm. Mean orthostatic systolic BPs of these subjects were also affected
in the same sequence; combination therapy drops (-17 mmHg) were greater than those
following atomoxetine treatment (-10 mmHg) which exceeded drops following
paroxetine treatment (-7 mmHg). Paroxetine is not known to exhibit cardiovascuiar
effects at the dose given and therefore the cardiovascular changes are likely to be due to
elevated atomoxetine levels resulting from the PX interaction. Why this was not also seen
with the fluoxetine study is unclear.

17.15.5 Other Anticipated Interactions
The applicant’s proposed SPC includes the following contraindication:

Atomoxetine should not be used in combination with monoamine oxidase
inhibitors (MAOI). Atomoxetine should not be used within a minimum of 2
weeks after discontinuing therapy with MAOI Treatment with MAOI should
not be initiated within 2 weeks after discontinuing atomoxetine.

The applicant has not specifically investigated this combination. This is approptiate given
the known primary pharmacodynamic activity of atomoxetine.

17.16 Pharmacodynamic Conclusions

The primary pharmacological effect of atomoxetine is relatively pure central
noradrenaline reuptake inhibition, the drug having little pharmacodynamic activity at
other receptors/transporters. The main metabolites appear to be relatively inactive; in
particular the N-desmethyl metabolite, which is the only one that appears to have’
significant potential to accumulate in poor metabolisers, shows very little relative affinity
at other receptors or fransporters. The possibility that it might have any other significant
pharmacological effect is considered by the preclinical assessor. '

The only major secondary pharmacodynamic effects identified are the cardiovascular
effects mediated by an increase in noradrenergic tone, in particular moderate increases in
heart rate and diastolic and systolic blood pressure. In addition, orthostatic tachycardia
and mild hypotension, sometimes associated with dizziness, were seen in a minority of
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subjects. These topics were adequately reflected in the final approved SPC. The fact that
these cardiovascular effects appear to be of smaller magnitude than those produced by
methylphenidate, which is licensed in the requested indication, is reassuring.
Cardiovascular safety is considered in more detail in section IV.

Similarly the only major secondary pharmacodynamic interaction identified is the
additional increase in heart rate and systolic blood pressure produced by salbutamol. This
can be extrapolated to other sympathomimetics without the need for firther data. Some
changes were made to the advice in section 4.5 of the proposed SPC relating to
sympathomimetics and to “drugs that affect noradrenaline” (relevant examples should be

given). :

There are no outstanding pharmacodynamic issues.

181V CLINICAL EFFICACY
18.11IV.1 Introduction

The clinical trial programme included the following controlled studies designed to assess
efficacy (numbers enrolled into each treatment group in brackets):

18,1.1,1.1.1.1.1 Short Term Controlled Studies

Two exploratory 9 week, randomised, double-blind, placebo-controlled studies in

children/adolescents dosed twice daily, assessed primarily in the home setting:

HFBD Atomoxetine (65) vs. placebo (62) vs. methylphenidate (20, for
study design validation purposes)
HFBK Atomoxetine (64) vs. placebo (62) vs. methylphenidate (18, for

study design validation purposes)

One 8 week randomised, double-blind, placebo-controlled dose-response study (twice
daily dosing) in children/adolescents, assessed primarily in the home setting:

LYAC 0.5 (44), 1.2 (34), 1.8 (85) mg/kg/day vs. placebo (84)

Three Phase IIT randomised, double-blind, placebo-controlled studies in
children/adolescents dosed once daily:

18.1.1.1.1.2 LYAT Atomoxetine (85) vs. placebo (86) - home setting (6
: weeks)
18.1.1.1.1.3 LYBG Atomoxetine (133) vs. placebo (64) - home setting (8
weeks)
18.1.1.1.1.4 LYAW  Atomoxetine (101) vs. placebo (52) - school setting (7 weeks)
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