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ADMINISTRATIVE INFORMATION

Invented name of the medicinal product: Cordarone
INN (or common name) of the active substance(s): Amiodarone
MAH: Sanofi Aventis

Currently approved Indication(s)

Pharmaco-therapeutic group (ATC Code): C01B D01

) Tablets 100mg and 200mg
Pharmaceutical form(s) and strength(s):

Solution for injection 150mg
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. INTRODUCTION

The MAH submitted a literature review of all published information regarding the paediatric
use of amiodarone in accordance with Article 45 of the Regulation (EC) No 1901/2006, as
amended on medicinal products for paediatric use. This is in response to the CMDh and the
EMA requirement that paediatric studies of authorised medicinal products not previously
submitted should be submitted for assessment to European Health Agencies.

Product background

Amiodarone is an iodine-containing benzofuran classified as a class III anti-arrhythmic, but
possesses characteristics of all four classes of Vaughan-Williams classification. Amiodarone
prolongs the repolarisation phase of the action potential by inhibition of outward potassium
channel. Its electrophysiological actions are however complex. Amiodarone is available as a
100 and 200mg tablet formulation and as solution for injection (150mg).

Amiodarone is authorised for the treatment of adults with supraventricular and ventricular
tachyarrhythmias. According to the applicant, the tablet has an approved paediatric posology
(section 4.2) in the UK and in Belgium without any specific paediatric indication. In Germany
there is a mention regarding the adjustment of dose according to body weight and in Finland
there is a mention regarding restricted use of amiodarone in children in section 4.1

Condition to be treated — Cardiac arrhythmias
Classified according to the presumed site of origin, tachycardias may be supraventricular or
ventricular.

Supraventricular tachycardia

Supraventricular tachycardia (SVT) is the most frequent arrhythmia in children, accounting
for about 90% of all significant arrhythmias, and occurring in up to 1/250 children. Infants
with SVT may have signs of congestive heart failure; older children often present with chest
pain, palpitations, dizziness, syncope, or very rarely cardiac arrest. Different forms of SVT
are present at different patient ages.

The most common cause of SVT is atrioventricular (AV) re-entrant tachycardia, including the
Wolff-Parkinson-White syndrome and the second most common mechanism is
atrioventricular node re-entry tachycardia (AVNRT). Atrial ectopic tachycardia (AET) is also
one of the common causes of tachycardia during childhood. Atrial Flutter (AFL), intratrial re-
entry (IART), Atrial Fibrillation (AF) are uncommon arrhythmias in infant and children.
Junctional ectopic tachycardia (JET) occurs frequently after cardiac surgery.

Ventricular tachycardias

Isolated premature ventricular contractions (PVC) are common in infants and children. PVCs
may be caused by functional or structural heart disease.

Ventricular tachycardias (VT) are mainly the result of surgery for congenital heart disease in
paediatric patients or in cases of abnormal conditions affecting myocardial functioning such
as structural lesions of the myocardium, hypoxia, changes in ions concentrations, structural
changes in ion channels, or effects of various antiarrhythmic drugs

Sustained ventricular arrhythmias may also occur in infants, it may be caused by
hyperkalemia or associated with Long QT syndromes (LQTS).

Current management of Cardiac arrhythmias

Pharmacological treatment plays an important role in the management of paediatric
arrhythmias. Other therapeutic options can be: radiofrequency catheter ablation techniques,
implantable devices (ICDs, pacemakers etc.). The nature of the tachycardia will determine
management strategy, choice of therapeutic options and prognosis.
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Much of the recommendations regarding the use of anti-arrhythmic agents in children have
been extrapolated from studies performed in adult population as there is a limited ability to
perform controlled clinical trials in children

1. PRELIMINARY SCIENTIFIC DISCUSSION

1.1 Non-clinical aspects

11.1.1  Introduction

To support the development of amiodarone the MAH has submitted a non clinical overview.
Non clinical studies on juvenile animals with amiodarone have not been performed. A
literature review was performed to identify publications of potential interest for this subject.

11.1.2  Pharmacology

No study on juvenile animals has been performed with amiodarone by the MAH .

In the literature three articles were identified. Two papers that studied the effect of
amiodarone on neonatal ventricular myocytes indicated that amioderone has an acute class |
antiarrhytmic activity and is able to block voltage-dependent Ca2+ currents. The third paper
(Pickoff et al 1983) compared the electrophysiologic effects of amiodarone in canine heart
from adult dogs and 5 to 14-days old puppies. Here it was found that amiodarone produced
similar effects in adult and puppies but with differences in sensitivity, immature dogs being
more sensitive to amiodarone prolongation of atrial refractory periods but showing more
resistance to amiodarone depression of AV nodal conduction.

Assessor’s comment

The relevance of the first two studies is limited because of a lack of comparison with adult
myocytes. It can only be concluded that also neonate myocytes are sensitive to amiodarone.

In the Pickoff study it was also stated in the abstract that the differences found in the drug
sensitivity could be clinically important. The possible impact of this paper is difficult to
assess because it was not part of the submitted dossier (available on request), and thus there is
no information on study details e.g. number of dogs, duration of exposure etc. This paper
should have been part of the dossier. However we will not insist on the submission of this
publication because there is sufficient clinical data in the paediatric population that will
overrule the findings in this study.

It is agreed that there is no additional need of pharmacodynamic investigations in laboratory
animals because the human studies are the most relevant approach.

11.1.3  Pharmacokinetics

No study on juvenile animals has been performed with amiodarone by the MAH.

One potential relevant study was identified showing rapid uptake of amiodarone by immature
pig myocardium.

Assessor’s comment

The relevance of this study is limited due to the lack of comparative data with adult
myocardium. Also here it is agreed that additional studies are not needed because human data
are more relevant.

11.1.4  Toxicology

No toxicology studies with amiodarone have been performed in juvenile animals by the
MAH. The peri- and post-natal rat toxicity study, which was part of the non-clinical
development program, was submitted. At the highest dose of 90 mg/kg 39% of the young
animals died between birth and weaning (of which 1/3™ before day 4). In addition, in this
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group, a nearly 20% lower weight at birth was noted compared with the control group,
increasing to 30% at the 4™ day and then remaining stable.

Assessor’s comment

This study has some relevance because treatment of the dams continued during lactation,
amiodarone is excreted in milk and is orally bioavailable.

The mortality in the offspring in the high dose group was higher in the lactation period
(between day 5 and weaning) than in the perinatal period (between birth and the 4™ day).
Cause of death was not documented. All dams in this treatment group survived and there was
no effect of treatment on their bodyweight during the lactation period. These data suggest that
very young animals may be more sensitive to amiodarone that the adults.

Studies in juvenile animals should be considered when human safety data and previous
animal studies are considered insufficient for a safety evaluation in the intended paediatric
age group, see the guideline on the need for non-clinical testing in juvenile animals on human
pharmaceuticals for paediatric indications (EMEA/CHMP/SWP/169215/2005). Given the
already available clinical data in the paediatric population additional non-clinical data are not
needed and are unjustified based on ethical considerations.

11.2 Clinical aspects

11.2.1  Introduction

The MAH submitted a literature review of all published information regarding the paediatric
use of amiodarone. The databases reviewed were: Medline (from 1970 to December 2009),
Embase (from 1974 to December 2009) and Derwent Drug File (from 1983 to December
2009). All relevant references were briefly summarized and discussed. Additionally, for the
analysis of safety data the MAH safety database was searched.

11.2.2 Clinical Pharmacology
The MAH did not submit any specific studies on pharmacokinetics or pharmacodynamics in
children but submitted some pharmacokinetic data on children from three clinical trials.

Pharmacodynamics

Amiodarone is an iodine-containing benzofuran. Amiodarone prolongs the repolarisation
phase of the action potential by inhibition of outward potassium channel. It also inhibits the
inward sodium currents and slightly it inhibits of the inward calcium currents.

Amiodarone depresses the automaticity of the sinoatrial node, resulting in slowing of the heart
rate. It slows conduction and increases refractoriness of the atrioventricular node and prolongs
the QTc interval. Despite this effect and unlike other anti arrhythmic drugs, amiodarone
appears rarely proarrhythmic.

Pharmacokinetics

In adults

Bioavailability after oral administration is variable, around 20 to 80%. Amiodarone is highly
protein bound. The blood levels vary with the duration of therapy. Following acute
administration, half-life can be measured in hours, but following chronic administration, half-
lives of 20 to 100 days have been reported. The apparent volume of distribution is large,
indicating substantial tissue penetration. Amiodarone is extensively metabolized. The major
metabolite is desethylamiodarone (DEA) which is pharmacologically active. DEA has a
longer half-life than the parent compound. Urinary excretion is minimal (1%).

In children
In three of the selected studies the plasma concentrations of amiodarone and DEA were
measured. The results of these studies are summarised in the table below:
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Age stud Dose amiodarone Plasma concentrations
ge study Mean £SD,(range) Mean +SD, (range)
population
N patients Mean mg/mg/day mg/1
(range) Amiodarone DEA
nitia ronic nitia ronic nitia ronic
& Initial Chroni Initial Chroni Initial Chroni
CA Bucknan et al. 1986 *
0.98 0.84=+0. 0.82 0.80
28 (1 week-14 years) | 10.1£7.6 | 6.0+3.3 10.52 39 10.56 10.38
15.3 0.96 0.80 0.58 0.60
Age<l: 11 1104 | 822 063 | 038 | 039 | 035
) 1.02 0.96 1.01 0.95
Age>1:11 72430 | 4.8+1.7 10.46 40.38 £0.59 40,30
R.Kannan et al. 1987 °
6.6 £3.7 0.85+0. 0.67
34 (4months- 23 years) (2.5-25) 63 1042
P.Guccione et al 1990°
25 (total study 77 0.85 0.67
population: | (3weeks-31.5 years) a 5'_2 5) (0.13- (0.07-
N=95) ’ 3.33) 2.0)

Assessor’s comment

The submitted data on the pharmacokinetics in children are insufficient. PK data should be re-
analysed in age cohorts, sub-analysis for children aged < 28 days and < 1 year is required.
Submitted analysis should be restricted to children.

We assume that all reported plasma levels were trough serum concentrations, but the MAH is
asked to confirm this as this is relevant for the comparability of the studies.

The data in the overview of the PK in adults are not complete, information on the metabolic
enzymes involved (CYP3A4) and the elimination of the iodine content of amiodarone should
be added.

11.2.3 Efficacy

The MAH selected 27 references for the discussion of the efficacy of amiodarone in children.
The discussed studies evaluated the potential interest of amiodarone in the management of
SVT or VT arrhythmia in childhood, alone or in association with other standard treatment.
Overall, 1118 paediatric patients with various arrhythmias and treated with amiodarone were
analyzed.

The origins of the arrhythmia were supraventricular in 630 cases (including AF and AFL),
ventricular in 160 patients, and junctional in 312 patients. Some patients had more than one
arrhythmia.

When administered orally, the more often used loading dose was 10 mg/kg/day during 7 to 10
days; and the more often used maintenance dose was 5 mg/kg/day. The documented duration
of treatment was from several months to several years.

When administered intravenously, the more often used loading dose was 5 mg/kg as a bolus;
and the more often used maintenance dose was 10 mg/kg/day during a period of 1 to 3 days.
The referenced studies are summarised in the table below:

" Intravenous and oral amiodarone for arrhythmias in children. Br. Heart. J. 1986; 56: 278 —
284.

* Amiodarone efficacy in a young population: relationship to serum amiodarone and
desethylamiodarone levels. Am. Heart J. 1987; 114: 283 — 287

3 Long term follow-up of amiodarone therapy in the young: continued efficacy, unimpaired
growth, moderate side effects. J. Am. Coll. Cardiol. 1990; 15: 1118 — 1124.
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Ref. N of Age Arrhythmias | Treatment Amlodar.one doses
i . . . . (Loading and Outcome
(n°) | patients | (median) included duration Mai
aintenance)
Oral
SVT=93, L: 800mg/m?/day for . .
19 135 102 Junctional=22 | 4.1 months 2 v%eeks. g Effective® {)n 81
years VT=20 M: 400mg/m/day 5 | ©25¢8 (60%)
days per week
All subjects
Oral asymptomatic
51036 L: 10-15 mg/kg/day after 5 days,
20 10 8.1 years SVT=10 months for 4 to 14 days. remaining
M: 5 mg/kg/day 5 asymptomatic
days per week during follow
up
v IV Successfully
L: 5-7 mg/kg over 20- controlled
SVT=19 30 min arrhythmia in 5
15 30 7 years VT=7 23 months M: 1-2 mg/kg 24 to (all) children
AFL=4 48 hours. and oral in 28
Oral children
M: 6 mg/kg/day
Effective in
AFL_16 Oral elilmi}rllat.ior.l
= . arrhythmia in
21 | 39 12.2 VT=14 12 months | 10 me/kg/day for |57 gg0
years SVT=9 M- 3;._ 10 (/ilily/s d patients (AFL:
-2 mg/kgiday 15, VT:11,
SVT:5)
Oral
23 SVT=20 L: 7.5-10 mg/kg/day | Effective* in 18
2 21 months AF=1 18 months for 1 week patients
M: 5 mg/kg/day
Vi Onal | 50ty patents
= 0) patients
17 | 95 12.4 AFL=33 | 27months | ©* 10/mg/kg/day for (Vszzs,
years SVT=28 10 days. AFL32, SVT
M: 5 mg/kg/day 21)
Effective® in
21(45%)
VT=7 patients (VT:3,
_ Oral SVT:6,
SVI=13 L: 10-20 mg/kg/day syncope:7
23 47 N.A. Syncope=16 12 months ’ S
Atrial for 7-10 days atrla}l
tachycardia=11 M: 5-10 mg/kg/day arrhythmw.l after
surgery:5 )
Useful** in 32
patients
VT=3 Oral .
24 17 2.6 SVT=4 16.6 L: 10 mg/kg/day for 7 Effectlye* in 10
months Junctional=10 months days patients
M: 5 mg/kg/day
VT=7 v Termination of
25 10 6.8 years SVT=3 3 days L: 5 mg/kg bolus arrhythmia in 6
M: 10 mg/kg/day patients
Effective* in 22
VT=12 IV 13.7 mg/kg/da atients and
26 30 | 14months SVT—18 1-5 days #g giday P sartially
effective®in 7
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Ref. N of Age Arrhythmias | Treatment Amlodar_one doses
. . . . . (Loading and Outcome
(n°) | patients | (median) included duration .
Maintenance)
1 day v
27 | 16 | 7months |  JET=16 (lhourto | L3 me/kgbolus Heart rates
M: 5 mg/kg over 12 reduced
10 days) h
ours
SVT=25 Oral Efficacy good™*
28 37 6.2 years VT=12 4 + 3 years L: 500mg/m*day in: SVT:17,
M: 250 mg/m?* day VT:5
Effective® in 22
9 days to v episodes of
29 15 Y SVT=15 1 day L: 5 mg/kg bolus P
11 years M: 10 me/ke/da paroxysmal
: g/kg/day SVT
Successful
control
Oral .
JET=3 L: 7.5-13 mg/kg/day tac&ygrz%g“)ma
30 9 2 months VT=3 N.A. M: 5-12 mg/kg/day o0
Atrial=3 (mean=6.7mg/kg) patients.
# Corrected QT-
interval 0.440-
0.488ms
JET=14 v Effective* in 19
31 40 5.4 years VT=12 2.5 days L: 6.3 mg/kg bolus patients (VT:8,
SVT=14 M: 10-15 mg/kg/day SVT:11)
Oral Effective* in 13
SVT=17 L: 10 mg/kg/day for patients and
32 20 8.5 years VT=3 9.1 months 10 days partially
M: 5 mg/kg/day effective® in 3
# patients
m /rrg/r:il:t L5f05r02 days AFL totally
33 27 9.8 years AFL=27 4.5 years £ . Y Y suppressed in
M: 205 mg/m? .
4 20 patients
v
L: 5 mg/kg over 1
SVT=6 hour Suppression of
34 12 3.4 years VT=2 79 hours M: 7.2-21.6 arrhythmia in
JET=4 mg/kg/day (mean 10 episodes
144+6.8
mg/kg/day)
Oral
L: 500 mg/m?/day for I
35 58 1 year SVT=58 12 months 7 days Fzgfgoc/t ;Vea tilélnff
M: 250 mg/m?/day 0P
#
No
reoccurrence in
17 (56%)
patients,
Group A: Oral ventricular rate
36 days SVT=20 205 L: 10 mg/kg/day for 7 slowed and
36 27 . _ days symptoms
Group B: VT=7 months )
M: 10 mg/kg/day disappeared/
9.4 years A
# effective in
combination
with
propranolol 7
patients
37 50 1.0 SVT=50 16 months Oral 25 patients: no
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Ref. N of Age Arrhythmias | Treatment Amlodar_one doses
. . . . . (Loading and Outcome
(n°) | patients | (median) included duration .
Maintenance)
months L: 10-20 mg/kg/day | reoccurrence, in
for 7 days combination
M: 7 mg/kg/day with
# propranolol;
n=20 no
reoccurrence, 5
still
asymptomatic
tachycardia
Regular sinus
v rhythm restored
in 19, and
SVT=17 L: 5 mg/kg bolus .
38 23 8 days VT=6 1 year M: 5-25 pg/ke/day vent;ll(c)l\;::(l; rate
Oral M: 9 mg/kg/day .
improved
symptoms in 3
IV 3 groups: Time to
L: 1 mg/kg M: 2 successful
SVT=26 ’ mg/kg ’ effect* was
39 61 1.6 years VT=4 48 hours L: 5 mg/kg M: 5 ngelslp;cégzlgd
JET=31 mg/kg >
L: 10 mg/kg M: 10 2.1h after start
’ me/k ) for the dose
Eke regimens
Permanent . N.A. High success
junctional Amiodarone alone: | 4 ¢ g4-940,
40 73 | 3months | JHUNCHONE NA. n=10 °
reciprocating . L alone or
. Amiodarone+digoxin: .
tachycardia =63 combination
v
_ ) Early vs late
41 77 3 months SQ//F}:;O N.A. L3 mig./i(ig:ﬁ:s OVl | treatment post
M: 7-21 mg/kg/day Surgery
JET=94
42| 99 | 08years | Accelerated N.A. NA. Improved
junctional outcome
rhythm=5
v Sinus rhythm in
_ L: 2 mg/kg bolus over | 7 patients and
43 40 2 months JET=40 N-A. 5-10 minutes decreased heart
M: 15 pg/kg/min rate in 11

*Effective or partially effective: No definition of effectiveness was given

**Useful: medication was considered useful in patients when medication was effective or
ineffective but continued in case of lessening symptoms and subjective improvement

# Some patients were also treated with other anti arrhythmic medication

For the list of references, please refer to the Clinical overview submitted by the applicant.

Assessor’s comment

The overview of the data on efficacy is not acceptable and is insufficient. The selected
references are summarised by the MAH, but information on study design, inclusion and
exclusion criteria, number of patients withdrawn from the study, reasons for withdrawal,
concomitant medication and response criteria is often not included in these summaries. This
information is essential for the interpretation of the data and therefore the company is
requested to reanalyse the submitted data in a meta-analysis.
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The most important issue is the outcome of the studies, a proper definition of effective
therapy in the different studies is required, and the ECG registration method should be
submitted as well. The outcome after cessation of therapy with amiodarone is not mentioned
in any of the summaries, precluding any relevant assessment of maintenance of efficacy of
amiodarone.

Data should be submitted per site of arrhythmia: supraventricular and ventricular, with further
separation between atrial fibrillation and flutter. Causes of the arrhythmias should be grouped,
in particular post cardiac surgery. Evidence of each indication and the proposed dose should
be clearly classified as based on observational, comparator or add on studies. Analysis based
on the route of administration (oral or I'V) should also be submitted.

From the summary of study 15 it is not clear which treatment is given to the patients and how
many patients are enrolled in each group. The narrative of study 24 is not in line with the data
on this study in the summarizing table in section 4.2.

11.2.4 Safety

The MAH selected 13 references for the discussion on the safety of amiodarone in children;
most of these references were also described under Efficacy. Additionally, 18 cases involving
the paediatric population were entered in the MAH database.

MAH database

The most frequently reported serious adverse reactions were cardiac disorders (hypotension,
bradycardia and atrioventricular block, QRS prolongation) and general or administration site
disorders.

Literature review
The following side effects were reported:

cardiac disorders QT prolongation
Bradycardia
AV-block

Gastrointestinal disorders Nausea

eye disorders corneal deposits

general disorders and administration site conditions | death

hepatobiliary disorders Elevated liver enzymes
Hepatic dysfunction

psychiatric disorders insomnia
nightmares*
hallucinations™

behavioural problems*

vascular disorders Hypotension
phlebitis
Skin disorders Photosensitivity
Cutaneous pigmentation (grey)
Metabolic system disorders Hyperthyroidism
Hypothyroidism

*related to thyroid disorder

Deaths
Two fatal cases were reported in the MAH database.

e A 19 month-old male patient with history of Fallot’s tetralogy, right ventricular
failure, renal failure and multi-organ failure died due to right ventricular failure
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A 18 month-old female patient with history of elevated liver enzymes, malnutrition,
cardiac failure, Down’s syndrome , bradycardia and with a history of complete
atrioventricular channel with pulmonary artery bonding died due to multiorgan
failure.

In the literature review, fatal outcome was reported:

11.2.5

In 5 infants enrolled in a double-blind, randomized, multicenter, dose-response study,
involving 61 infants with incessant tachyarrhythmias who were randomized in low,
medium or high dosing regimen. All deaths occurred during the 30-day follow-up
period, all were considered by the investigators to be unrelated to the study protocol
or medication. However, 2 of the deaths (1 in the medium-dose and 1 in the high-dose
group) occurred within 24 hours of significant hypotensive AEs that could have been
related to study drug and may have contributed to the patients’ subsequent death [39].
In 11 of the 40 children who received IV amiodarone as a second-line anti-arrhythmic
treatment in the immediate postoperative period after cardiac surgery. Four of these
11 died within 2 days of receiving IV amiodarone [31].

Post-marketing experience

Cumulatively 168 cases of paediatric use of amiodarone have been reported to the MAH

since th

e first market authorisation of the product until 2 December 2009. Reported ADRs

are described in the table below, stratified by age group.

Age group SOC of reported ADR PT of reported ADR

94 cases Contain insufficient information
74 cases Allow further assessment
ventricular
tachycardia/fibrillation *
neonates aged o cardiogenic shock
35 cases several days - up cardiac disorders .
cardiac arrest
to 3 months
AV block of the II degree *
multiorgan failure
endocrine disorders hypothyroidism *
hepatobiliary disorders liver failure *
QT prolongation *
. . increased liver function tests
investigations .
hyperglycaemia
. drug exposure during
pregnancy, puerperium pregnancy
and perinatal conditions . .
low birth weight baby
. . respiratory distress *
respiratory disorders
piratoty pneumopathy NOS *
It is noteworthy that in this population of children the MAH contraindicates
amiodarone IV use
i . . hyperthyroidism *
15 cases children aged 3 endocrine disorders yperiy
months to 3 years
hepatobiliary disorders acute hepatitis
gastrointestinal .
. acute pancreatitis
disorders
general disorders and anaphylactic shock
administration site
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conditions

nervous system
disorders

febrile convulsion

psychiatric disorders

mood swings (not clearly
attributed to the drug)

skin and subcutaneous
tissue disorders

toxic skin eruption

children > 3 years

. cardiac disorders
or unspecified age

24 cases

sudden death
torsade de pointes *

blood and lymphatic
system disorders

pancytopenia

eye disorders

reduced visual acuity
corneal deposits/oedema *

general disorders and
administration site
conditions

pyrexia *
peripheral neuropathy *

hepatobiliary disorders

liver failure *
yellow skin *

injury, poisoning and

accidental overdose or

rocedural .
ccf)mplications misuse NOS
nervous system benign intracranial
disorders hypertension
psychiatric disorders aggression

renal and urinary
disorders

renal impairment *

vascular disorders

purpura

respiratory disorders

respiratory difficulties *

* ADRs listed in the SPC.

In most instances the drug had been administered in its intravenous form to children younger
than 3 years old, despite its contraindication. This experience indicates that in absence of clear
dose recommendations, amiodarone may be administered in largely varying doses, which may
expose patients to the risk of overdose.

The overall safety profile showed similar reactions as those known in the adult population
(cardiac, hepatic, respiratory and thyroid adverse drug reactions); however no quantitative
comparison is possible considering that the experience was derived from a small number of
paediatric patients. The overall documentation of the cases remains limited in order to enable
to recognize the respective role of the drug and of the underlying disease for some of the
reactions.

According to the applicant, the overall safety of amiodarone when used in children is
considered similar to that of adults.

Assessor’s comment

Most of the adverse events reported in the literature overview and in the post-marketing MAH
database are well known adverse effects of amiodarone in adults. These can also be observed
in the paediatric population. Most ADRs are listed in section 4.8 of the SPC or are referred to
in section 4.4 or 4.9. In addition, due to the benzyl alcohol content, amiodarone injection is
contraindication in patients up to 3 years.

However, the impact of these well known safety issues on child development is not further
discussed by the applicant (e.g thyroid disorders, eye disorders, respiratory toxicity).
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I11. PRELIMINARY DISCUSSION

Comments on the PVAR were received from SE, FR and DE and UK. UK already has
paediatric posology for amiodarone in the national SPC with similar recommendations as
currently proposed by the applicant. The CMSs generally agreed to the conclusions of the
Rapporteur; DE had no further comments.

FR and SE recognize that off-label use of amiodarone and that the applicant may not respond
satisfactorily based on the fact that the application is based on bibliographic data.

According to FR, amiodarone was also considered in a PDCO procedure as an adequate
comparator for actively controlled studies in paediatric arrhythmias

Rapporteur Comments: The issues raised by the CMSs are recognized. However, the data as
presented are difficult to interpret and preclude adequate assessment. No new data are
requested, only regrouping of the available data, to facilitate assessment.

Only minor changes are currently implemented in the AR as the responses of the applicant are
still considered important to be able to formulate the SPC recommendations.

> Overall conclusion

Non-clinical

Available non-clinical data indicate that there may be a difference in sensitivity to
amiodarone between adults and very young animals. However additional studies to address
this issue are not warranted given the available clinical data in the paediatric population. The
absence of dedicated juvenile studies with amiodarone is justified.

Clinical

Pharmacokinetics

The submitted data on the pharmacokinetics in children are insufficient. The PK data should
be analysed in age cohorts, sub-analysis for children aged < 28 days and < 1 year is required.
Submitted analysis should be restricted to children.

Efficacy
The overview of the data on efficacy is insufficient to draw robust conclusions regarding the

uses and posology of amiodarone in paediatrics. The selected references are summarised by
the MAH, but information on study design, inclusion and exclusion criteria, number of
patients withdrawn from the study, reasons for withdrawal, concomitant medication and
response criteria is often not included in these summaries. This information is essential for the
interpretation of the data and therefore the company is requested to reanalyse the submitted
data in a meta-analysis.

The most important issue is the outcome of the studies, a proper definition of effective
therapy in the different studies is required, and the ECG registration method should be
submitted as well. The outcome after cessation of therapy with amiodarone is not mentioned
in any of the summaries, precluding any relevant assessment of efficacy of amiodarone.

It is suggested to analyse the different causes of arrhythmias separately, eg. re-entrant
arrhythmias or arrhythmias after surgery, WPW etc. Data in atrial fibrillation should be
differentiated from atrial flutter. Prophylactic treatment with amiodarone after cardiac surgery
should be analysed separately as well.

As different study designs and study types were used in the referenced studies, the studies
should preferably be separately grouped into observational, comparator and add on studies.

From the summary of study 15 it is not clear which treatment is given to the patients and how
many patients are enrolled in each group. The narrative of study 24 is not in line with the data
on this study in the summarizing table in section 4.2.
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Safety
Most of the adverse events reported in the literature overview and in the MAH database are

well known adverse effects of amiodarone in adults. These can also be observed in the
paediatric population.

The impact of these safety issues on child development is not further discussed by the
applicant (e.g thyroid disorders, eye disorders, respiratory toxicity).

» Recommendation

There is a recognized off-lable use of amiodarone in the paediatric population. However, the
provided data are not sufficient to robustly establish the benefit risk of amiodarone in children
using the proposed posology. See List of Questions.

»  List of Questions

Pharmacokinetics:

1. PK data should be analyzed in age cohorts, sub-analysis for children aged < 28 days
and < 1 year is required. The applicant should confirm whether the submitted data are
trough serum concentrations. PK data for adults is incomplete, information on the
metabolic enzymes involved (CYP3A4) and the elimination of the iodine content of
amiodarone should be added.

Efficacy:
2. Efficacy data should be re-submitted according to the origin of arrhythmia, in

particular supraventricular or ventricular, with further separation into atrial fibrillation
or flutter. The cause of the arrhythmia should be identified as well, in particular post-
cardiac surgery.

For each arrhythmia, evidence of efficacy with specific dose recommendations should
be presented as a metanalysis, identifying the types of studies: observational or RCT
and further comparative or add-on. Importantly a proper definition of effective
therapy in the different studies is required, and the ECG registration method should be
submitted as well. Maintenance of efficacy should also be discussed. Analysis should
also be submitted per route of administration (oral vs IV).

3. From the summary of reference 15 it is not clear which treatment is given to the
patients and how many patients are enrolled in each group. The narrative of reference
24 is not in line with the data on this study in the summarizing table in section 4.2.

Safety
4. The impact of the well characterized safety profile of amiodarone in adults should be

discussed in the context of child development (e.g thyroid disorders, eye disorders,
respiratory toxicity).

IV. ASSESSMENT OF REPONSES

V.1 Pharmacokinetics

Question 1

PK data should be analyzed in age cohorts, sub-analysis for children aged < 28 days and < 1
year is required. The applicant should confirm whether the submitted data are trough serum
concentrations. PK data for adults is incomplete, information on the metabolic enzymes
involved (CYP3A4) and the elimination of the iodine content of amiodarone should be added.
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Response of the MAH

A complete review of literature has been performed through different databases. The
pharmacokinetic data presented in the dossier were extracted from references describing
clinical trials. Individual pharmacokinetic data were not reported in these references
preventing the requested sub-analysis by age group.

Serum amiodarone and desethylamiodarone (DEA) levels measured in these studies are
reported as trough, even if the exact timing of the blood sampling is not clearly described.
However, given the long half life of amiodarone and DEA, plasma levels of both compounds
are not expected to fluctuate significantly over the dosing interval.

Human pharmacokinetic data in adults are presented in the reference “Gouy-1998” appended
to the dossier, as well as in the present document (Annex 1).

After oral administration, the absorption of amiodarone is slow and variable. Amiodarone is
extensively distributed from the systemic circulation into highly blood perfused and poorly
blood perfused tissues, resulting in high tissue concentrations. The highest concentrations of
both amiodarone and DEA were found in the liver, lung, adrenal gland, testis, spleen and
lymph node. High concentrations were also found in fat. The high volume of distribution of
amiodarone in humans (about 100 L/kg) is in accordance with the extensive tissue distribution
of the drug and its storage in adipose tissue. The adipose tissue acts as a storage site for
amiodarone because of the very high lipid solubility of the drug.

Human liver microsomal fractions mainly biotransform amiodarone to its N-desethylated
metabolite (DEA) and this reaction is catalyzed by the CYP3A gene subfamily. In humans,
the presence of DEA in the portal vein in higher concentrations than in the hepatic vein
strongly suggests that N-dealkylation occurs in the gut wall. This finding was confirmed in
vivo with concomitant administration of grapefruit juice, a CYP3A4 inhibitor, leading to a
1.5-fold increase in amiodarone exposure.

After oral administration, the disappearance of amiodarone from the plasma occurs at a
relatively slow rate and elimination half-lives are in the same range as those observed after
single intravenous administration. The slow release of amiodarone from the deep
compartment (adipose tissue) explains the long terminal elimination half-life observed in
humans. Radioiodine was slowly eliminated from the body, with an elimination half-life of 28
days. The clearance of amiodarone is metabolic and metabolites are essentially excreted
through the bile. Renal elimination of both amiodarone and DEA is negligible.

Assessor’s comment

The PK data could not be analyzed in age cohorts as the individual data were not reported in
the references. The available data in children indicate that the C trough is approximately 1
mg/l after initial therapy with an average dosage of 10mg/kg and 0.8-0.9 mg/l during
maintenance therapy with a dosage of 5-10mg/kg. But as the exact timing of the blood
sampling is not clearly described the reported amiodarone concentrations are only an
approximation, these data are acceptable as the fluctuation of amiodarone over the dosing
interval is limited.

In the proposed change of the SmPc the MAH states that the information on pharmacokinetics
is limited, but there were no differences noted compared to adults. We agree that the data are
limited indeed. Presumably the PK adult data of amiodarone can be extrapolated to children.
It is not expected that the metabolism of amiodarone changes with age. Amiodarone has an
extensive tissue distribution as amiodarone is lipophilic. The amount of fat changes during
growth but as the dosage is adjusted according to the individual response this is not expected
to have clinical consequences for dosing. The proposed text of the MAH can be accepted as it
properly reflects the limited availability of data.
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The additional information regarding the PK data of amiodarone in adults is sufficient.
Issue solved

V.2 Efficacy:

Question 2

Efficacy data should be re-submitted according to the origin of arrhythmia, in particular
supraventricular or ventricular, with further separation into atrial fibrillation or flutter. The
cause of the arrhythmia should be identified as well, in particular post-cardiac surgery. For
each arrhythmia, evidence of efficacy with specific dose recommendations should be
presented as a metanalysis, identifying the types of studies: observational or RCT and further
comparative or add-on. Importantly a proper definition of effective therapy in the different
studies is required, and the ECG registration method should be submitted as well.
Maintenance of efficacy should also be discussed. Analysis should also be submitted per route
of administration (oral vs IV).

Summary of the MAH response:

All the studies summarized in the original report are presented according to the route of
amiodarone administration (oral or intravenous). Each clinical summary has been completed
with the type of the study, the origin of the arrhythmia (supra-ventricular or ventricular), the
dose regimen, the ECG registration method and the effective therapy definition when the
information is available.

The main efficacy results are presented in tables highlighting success rate according to the
previous factors.

1 Summary of clinical trials

1.1 Amiodarone oral administration

In the seventeen references (13 retrospective studies and 4 open clinical studies), the use of
oral administration of amiodarone has been analyzed in 806 paediatric patients with
ventricular arrthythmia and/or supraventricular arrhythmias. The narratives of the studies are
included.

The main efficacy results are presented in two separate tables according to the origin of
arrhythmia (supraventricular arrhythmias and ventricular arrhythmia) highlighting success
rate.
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Table 1. Supra-ventricular arrhythmias treated with oral amiodarone.

Author Type of study

Year Nb pts with SV

Ref arrhythmia

Ref Included pts

Fidelle Retrospective analysis
1980 115

19%* 135

4

Shahar Open study

1983 10

20 10

5

Garson Open study

1984 25

21%* 39

6

Bucknall Retrospective analysis
1986 24

15%* 30

1

Cabrera Retrospective analysis
1988 21

22% 21

7

Guccione Retrospective analysis
1990 61

17* 95

2

Amiodaron
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Mean
age
(range)

10.2 years
(1 day -15 years)

8.10 years
(3 months-
15 years)

12.2 years
(6 weeks- 30
Years

7 years
(1 week- 14
years)

23 months
(1day-11
years)

12.4 years
(3 weeks - 31.5
years)

Arrhythmias

Atrial: 93, including:

. Sinusal tachycardia: 7

. Ectopic atrial tachycardia: 31

. Atrial Flutter/ atrial fibrillation: 4

. Atrial tachycardia: 43

. Others: 8

Junctional: 22, including:

. Permanent reciprocating tachycardia:
7

. W.P.W.: 8

. His tachycardia: 7

82 (61%) are postoperative

SVT associated to W.P.W.: 10

Atrial flutter: 16 (10 Post-op)
SVT( including JET): 9 (3 post-op)

SV arrhythmia: 19 Including
. W.P.W.:9

. Atrial flutter: 4

. His bundle tachycardia: 1

SV arrhythmia: 20, including
e  WPW.2
. Atrial Fibrillation: 1

Atrial Flutter: 33
(27 post-op)
SVT : 28 (7 post-op)

Mean
treatment
duration

4.1 months
(1 dayto 6
years)

5to 36
months

12 months
(5 days to 35
months)

23 months
(2 weeks - 5.3
years )

18 months

2.3 years
(max 6.5 years)
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Doses
(oral administration)

L: 800 mg/m*dayfor 2 weeks
M: 400 mg/m?* day
5 days per week

L: 10-15 mg/kg/day
For 4 to 14 days
M:5 mg/kg/day
5 days per week

Mean dose:
8.2 mg/kg/day
(2.5t021.6
mg/kg/day)

Mean:

6 mg/kg/day
(2.7 t0 34
mg/kg/day)

L: 10 mg/kg/day for patients < 1
month of age;

7.5 mg/kg/day for patients

> 1 month of age

M: 5 mg/kg/day

L:10 mg/kg/day for 10 days
M:7.7 mg/kg/day
(1.5 to 25 mg/kg/day)

Outcomes and comments

Effective (arrhythmia suppression):

e Atrial: 55/93 (59%)

. Junctional: 12/22(54%)

Partially effective (clinical improvement by
slowing the ventricular rate):

e Atrial: 31/93(33%)

. Junctional 10/22(45%)

Effective (arrhythmia

suppression within 5 days and
remaining asymptomatic for 5

to 36 months): 10/10 (100%)

cases

Effective: 20/25 (80%)

. Flutter: 15/16 (94%)

. Reentrant SVT : 5/7 (71%)
Partially effective:

. JET: 2 cases

8 patients older than 18 years of age
included in this analysis: no details
Effective (arrhythmia

suppression): 22/24 (92%) cases

Failure in 2 W.P.W.

5 patients received initial

intravenous amiodarone

Effective (arrhythmia suppression): 18/21
(86%) after 1 week of treatment.

In 2 patients it was necessary to increase the
maintenance dose to 7 mg/kg/day.

In 1 patient, an additional cycle of 1 year
duration was required

Effective (maintained in sinus rhythm):
Atrial Flutter: 32/33 (97%)

SVT : 21/28 (75%)



Author Type of study

Year Nb pts with SV

Ref arrhythmia

Ref Included pts
Pongiglione, Retrospective analysis
1991 24

23% 47

8

Schuler Retrospective analysis
1993 14

24* 17

9

Bosser Retrospective analysis
1995 25

28%* 37

13

Fenrich Retrospective analysis
1995 6

30%* 9

15

Celiker Retrospective analysis
1997 17

32% 20 (15 analyzed)

17

Amiodaron
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Mean
age
(range)

(23 weeks -
29 years)

2.6 months
(0.5-7.6
months)

6.2 £4.7 years

Median:
2 months

8.5+6.7 years
(42 days — 20
years)

Arrhythmias

Atrial tachycardia (post-op: 11)

SVT : 13 including:

. Orthodromic reciprocating
tachycardia: 4

e  Automatic ectopic atrial tachycardia:
4

e  Permanent junctional reciprocating
tachycardia: 2

SVT: 10 (including 4 W.P.W)

. Atrial flutter: 1

e Atrial ectopic tachycardia: 2

e Junctional ectopic tachycardia: 1

Atrial arrhythmia : 10

including:

e Atrial Flutter: 4

e Atrial disease: 2

. Atrial tachycardia: 2

. Atrial ectopic tachycardia: 2

Junctional arrhythmia: 15 Including

. W.PW.8

Atrial ectopic tachycardia: 1

. Atrio ventricular reci-procating
tachycardia: 1

. Chaotic atrial tachycardia: 1

. Congenital junctional ectopic
tachycardia: 3

Atrial tachycardia: 10, including:

. Atrial Flutter: 5

e Atrial Flutter- Fibrillation: 1

. Chaotic atrial tachycardia: 4

L]

Atrio-ventricular reentry tachycardia:

3
. JET: 2
(2 patients excluded of the analysis:
age>18 years)

Mean
treatment
duration

12 months

16.6 months
(3-44
months)

4 £ 3 years (3 to

162 months)

N.A.

1 month-4 years
Mean( 9.1 +12.3
months)

Page 18 of 36

Doses
(oral administration)

L:10 to 20 mg/kg/day for 7
to 10 days
M: 5 -10 mg/kg/day

L: 10 mg/kg/day for 7 to 10 days
M: 5 mg/kg/day

L: 500 mg/m? day, for 15 days
M: 250 mg/m?*day, 5 days per
week

10/37 treated with I.V.: bolus 5
mg/kg, M: 10mg/kg

(not detailed in the paper)

L: 7.5 -13.5 mg/kg/day
(mean: 10.2 mg/kg/day)
M: 5 - 12 mg/kg/day
(mean 6.7 mg/kg/day)

L: 10 mg/kg/day for 10 day
M: 5 mg/kg/day

Qutcomes and comments

Effective (abolition of the arrhythmia):

. Atrial tachycardia : 5/11 (45%)

e SVT:6/13 (46%)

Useful (tt continued, evident lessening of
symptoms):

. Atrial tachycardia: 1/11 (9%)

e SVT:7/13 (54%)

Successful= significant

improvement or complete

elimination of the arrhythmia:

8 cases /14 (57%)

Effective (patient in sinus rhythm):
Atrial: 7/10 (70%) including:

e Flutter 2/4 (50%)

. Atrial tachycardia: 2/2 (100%)

. Atrial disease:1/2 (50%)

. Atrial ectopic tachycardia: 2/2(100%)
Junctional: 10/15 (66%) Including

e  W.P.W6/8(75%)

Partially effective (slowing of the
ventricular rate):

. Flutter: 2/4 (50%)

. Junctional: 2/15 (13%)

Effective (patient in sinus rhythm): 6/6
(100%)

(association with flecainide: 70 - 110
mg/m?/day)

Effective( return to sinus rhythm):

Atrial tachycardia : 9/10 (90%) including

. Atrial Flutter: 4/5

. Atrial Flutter-Fibrillation: 1/1

e  Chaotic atrial tachycardia: 4/4

. Atrio-ventricular reentry tachycardia:
2/3 (67%)

e JET: 1/2(50%)

Partially effective (tachycardia rate



Author Type of study

Year Nb pts with SV

Ref arrhythmia

Ref Included pts

Vilain Open study

1997 27

33 27

18

Vilain Retrospective analysis
1998 58

35

20

Drago Open study

1998 20

36%* 27

21

Etheridge Retrospective analysis
2001 50

37 50

22

Vaksmann Retrospective analysis
2006 85

40 (83 analyzed)

25

Collins General review
Amiodaron
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Mean
age
(range)

9.8+6.2 years
(8 months to 20
years)

<1 year (77%<1
month)

Group A
(<lyear)
36120 days
(15-99 days)

Group B
(>1year)
9.4+4.9 years
(2-15 years)

1.0+1.5 months

Median 3
months
(1 day- 20 years)

0.8 years

Arrhythmias

Atrial Flutter: 27
(all post-operative)

Reentrant SVT: 58

Group A, 13 patients:

. Atrial Flutter: 3

. Atrio ventricular reentrant
tachycardia: 9

. Atrial ectopic tachycardia: 1

Group B, 7 patients:
e SVT:7

. Atrio ventricular reentrant
tachycardia: 28

e  Junctional reciprocating tachycardia:
6

. Atrial ectopic tachycardia: 7

. Multifocal atrial tachycardia: 1

. Atrio ventricular node reentry
tachycardia: 4

. Post-op atrial tachycardia: 4

Junctional reciprocating tachycardia: 85

10 treated with amiodarone alone

63 treated with amiodarone + digoxin

. JET: 94

Mean
treatment
duration

2-12 years (median
4.5 years)

6 to 12 months

20.5 + 13 months

16.0£13.0
months

Median :8.2 years
(0.1-26.0 years)

4.3 year
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Doses
(oral administration)

L: 500 mg/m*day

for five days

M: 200-250 mg/m?/day,
5 days per week

L: 500 mg/m?/day
for 1 week
M: 250 mg/m?/day

L: 10 mg/kg/day
for 7 days
M: 10 mg/kg/day

In group A, the loading dose
may be increased to 20

mg/kg/day for another 7 days.

L: 10-20 mg/kg/day

for 7 to 10 days

(average: 14 + 5 mg/kg/day)
M: 5-10 mg/kg/day
(average: 7 + 2 mg/kg/day)

Not detailed

Not detailed

Qutcomes and comments

reduced):

e JET: 1/2 (50%)

Effective (Flutter totally eliminated): 13/27
(48%)

Partially effective (ventricular rate
controlled): 7/27 (26%)

(combination with digoxin: 13)

(number of patients >15 years of age not
precised)

Effective (no recurrence):

Amiodarone alone: 22 /22(100%)
Amiodarone +digoxin: 34 /36 (94%)

Effective (no clinical recurrence and not

inducible:

Group A:

e Atrial Flutter: 3/3 (100%)

. Atrio ventricular reentrant tachycardia:
1/9 (11%)

Group B SVT : 4/7 (57%)

Partially effective (rate slowed and

symptoms disappeared):

Group A
. Atrio ventricular reentrant tachycardia:
7/9 (78%)

Group B: SVT : 3/7(43%)
Effective= rhythm control achieved:
45 cases/50 (90%)

Amiodarone alone: 25 cases

In association with propranolol:

20 cases

(I.V. bolus in 6 critically ill
patients: 5 mg/kg over 1 hour)

Effective (patients in sinus rhythm): 50 % of
patients

Partially effective (predominant sinus
rhythm) : 35 % of patients.

Successfully affecting the rate or frequency



Author Type of study Mean

Year Nb pts with SV age
Ref arrhythmia (range)
Ref Included pts

2009 41 patients treated with

42 amiodarone alone or in

27 combination

Arrhythmias Mean Doses
treatment (oral administration)
duration

. Accelerated junctional rhythm: 5
Patients treated with amiodarone:
41(amiodarone alone or in combination)

* study also described in table 2: ** study also described in table 2 and 3, children started at IV treatment and continued the treatment by oral Amiodaron

L: loading dose, M: Maintenance dose
Ref: reference number in the appendix and the first application
Ref: reference number in the response document

Amiodaron
NL/W/0015/pdWS/001
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Qutcomes and comments

of JET : (60%)



Table 2. Ventricular tachycardia treated with oral amiodarone

Author Type of study
Year Nb pts with V
Ref arrhythmia
Ref Included pts
Fidelle Retrospective
1980 analysis
19%* 20
4 135
Garson Open study Cases
1984 report
21%* 14
6 39
Bucknall Retrospective
1986 analysis
15%* 6
1 30
Guccione Retrospective
1990 analysis
17* 34
2 95
Pongiglione  Retrospective
1991 analysis
23% 23
8 47
Schuler Retrospective
1993 analysis
21%* 3
9 17
Bosser Successful=
1995 significant
28* Retrospective
13 analysis

12

37
Amiodaron
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Mean
age
(range)

10.2 years

(1 day to 15
years)

12.2 years (6
weeks -30 years)

7 years
(9weeks -14
years)

12.4 years

23 weeks to 29
years

2.6 months (0.5
to 7.5 months)

6.2 £4.7 years

Arrhythmias

. Ectopic ventricular beats:
15
. Ventricular tachycardia: 5

Ventricular tachycardia: 14
(post-op : 6)

Ventricular tachycardia: 6

Ventricular tachycardia: 34

Ventricular tachycardia: 7
Syncope with monomorphic or
polymorphic VT: 16

Ventricular tachycardia: 3

Ventricular tachycardia: 6
Ventricular Premature
Contraction: 6

Including 5 postoperative
arrhythmia

Mean
treatment
duration

4.1 months
(1 dayto 6
years)

12 months
(4 days to 35
months)

23 months
(5 months to
3.2 years)

27 months
(1 day to 6.5
years)

12 months

16.6 months
(3to44
months)

4 + 3 years
(3to 162
months)

Doses
(oral administration)

L: 800 mg/m?/day
for 2 weeks

M: 400 mg/m?/day
5 day per week

Mean: 8.2 mg/kg/day
(2.5 to 21.6 mg/kg/day)

Mean: 6 mg/kg/day
(2.7 to 34 mg/kg/day)

L:10 mg/kg/day

for 10 day

M:7.7 mg/kg/day
(1.5 to 25 mg/kg/day)

L: 10- 20 mg/kg/day
for 7 to 10 days
M: 5- 10 mg/kg/day

L: 10 mg/kg/day
for 7 to 10 days
M: 5 mg/kg/day

L:500 mg/m*day

for 15 days

M:250 mg/m*day

5 days per week

(10 patients /37 treated with
L.V.: bolus 5 mg/kg,
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Outcomes and comments

Effective (arrhythmia suppression): 14/20 (70%)
Partially effective (clinical improvement by slowing the
cardiac rate): 3/20 (15%)

Effective (arrhythmia suppression) for at least 6
months): 11/14 (78%)

(VT pos-op : results not detailed)

8 patients >18 years of age included in this analysis (not
detailed in the full paper)

Effective (arrhythmia suppression): 6/6 (100%)

(I.V. in 2 patients: 5 to 7 mg/kg over 20 to 30 minutes
followed by an infusion of 1 to 2 mg/kg for 24 to 48
hours)

Effective( maintained in sinus rhythm):23/34 (68%)

Effective (abolition of the arrhythmia):

VT: 3/7 (43%)

Syncope: 7/16 (44%)

Useful treatment continued, evident lessening of the
symptoms:

VT :3/7 (43%)

6 patients with syncope and 1 with VT are excluded of
the analysis: > 15 years of age

improvement or elimination of the arrhythmia: 3/3
cases

Effective (patients in sinus rhythm):

VT: 3/6 (50%)

Ventricular premature contraction: 2/6 (33%)
Partially effective (slowing of the ventricular rate):
VT: 3/3 (50%)

Ventricular premature Contraction: 3/3 (50%)



Author
Year
Ref
Ref

Fenrich
1995
30*

15
Celiker
1997
32%

17
Drago
1998
36*

21

Type of study
Nb pts with V
arrhythmia
Included pts

Retrospective
analysis

3

9
Retrospective
analysis

3

20 (15 analyzed)
Open study

7

27

Mean
age
(range)

Median: 2
months

8.5+6.7 years
(42 days to 20
years)

Group A:

<l year

36 + 20 days
(15-99 days)
Group B

>] year
9.4+4.9 years
(2 - 15 years)

Arrhythmias

Ventricular tachycardia:

Ventricular tachycardia:

Group A:

Ventricular tachycardia:

Group B:

Ventricular tachycardia:

* study also described in table 1, * study also described in table 1 and 3
L: loading dose, M: Maintenance dose
Ref: reference number in the tables of the appendix and the first application
Ref: reference number in the response document

Amiodaron
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[u—

Mean
treatment
duration

Not detailed

9.1+12.3
months

20.5+13
months

Doses
(oral administration)

M: 10 mg/kg/day)

L: 7.5 to 13.5 mg/kg/day

(mean: 10.2 mg/kg/day)for 9 +2 days
M: 5 to 12 mg/kg/day

(mean: 6.7 mg/kg/day)

L: 10 mg/kg/day

for 10 days

M: 5 mg/kg/day

L: 10 mg/kg/day
for 7 days
M: 10 mg/kg/day

In group A, the loading dose may be

increased to 20 mg/kg/day for another 7
days
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Outcomes and comments

Effective= normal sinus rhythm: 1/3 cases

Effective (patients in sinus rhythm): 1/3
Partially effective (tachycardia rate reduced): 2/3 cases

Effective (patient in sinus rhythm)

Group B: 1/6 (16%)

Partially effective (rate slowed and sympt