






























































































































































































































































































































































































































































2.2 Class 3 (Probable)

There was one report in which atomoxetine was believed to have probably played a
role in the liver injury — a positive rechallenge was observed. This report was
included in the previous review (see Annex X). Details of the case are provided
below.
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Assessor’s comments; The positive rechallenge in this case is striking. The liver
injury was also severe, particularly in the rechallenge, as indicated by the bone
marrow depression and the fact that the patient was evaluated for a possible liver
transplant. This patient underwent extensive testing to find other causes and with

extensive follow up by the MAH, there were no other potential causative factors.

identified during the course of this patient’s hepatitis. Atomoxetine was identified as
the probable causative factor. Both the initial exposure and rechallenge showed a
mixed-type liver injury.

Since the reporting of this case and the subsequent cumulative review and type I
variation assessment (covering the period 22/11/02-31/07/04) the EU product
information has been updated to include abnormal liver function tests, jaundice and
hepatitis as very rare recognised adverse effects of atomoxetine. Warnings were also
added to the product information which instructed physicians to stop and not restart
atomoxetine in patients with laboratory evidence of liver injury. The newly identified
risk of very rare but potentially severe idiosyncratic liver injury associated with
atomoxetine was communicated to healthcare professionals in February 2005.

2.3 Class 4 (Indeterminate)

There were 74 reports of liver injury in which the MAH considered there to be
inadequate information for causality assessment (compared with nine Class 4 case
reports in the previous review). A total of 68 of these cases were reported by
healthcare professionals.

A total of 22 of these reports involved children, 19 involved adolescents, 19 involved
adults and 14 cases involved patients whose ages were unknown. The ages ranged
from 6 years to 61 years (mean 20 years, median 15 years).

Of the 74 cases, the dose was provided in 44 cases. The dose ranged from 18mg to
120mg (mean 58mg, median 60mg). The time to onset was provided in 45 cases and
ranged from 2 weeks to 2 years. An onset of 2 months or less was reported in 16
cases, 3-4 months in 8 cases, 5-11 months in 15 cases, and 1-2 years in 6 cases.
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Insufficient information regarding the results of liver function tests was provided for
diagnositic categorisation of 65 case reports. In some cases, liver function tests were
not performed and the diagnosis of liver injury was based upon the patient’s
symptoms, in particular jaundice. As outlined in Table 2 above, only 7 cases were
categorised as hepatocellular liver injury and 2 case reports were categorised as
cholestatic liver injury.

One of the Class 4 reports (] :csulted in a fatal outcome. The case
involved a patient who took acetaminophen occasionally for aches
and pains and had previously taken dexamphetamine salts for ADHD. was
described as a “social drinker” and had a history of “soft drug” use for which Jjij had
been drug tested every 6 months as part of a restraining order. Drug tests during this
time were negative. The patient was possibly taking methylphenidate at the time of
the event but this was unconfirmed. The patient started atomoxetine 40mg
approximately 2 years ago but was not always compliant with treatment. After 2 years
of treatment the dose of atomoxetine was increased to 80mg daily which [ took

uninterrupted for “several months, maybe a year” up until the time of the event. ‘

. The patient
abruptly became sick and vomited. had been well in the 3 days leading up to the
event (no jaundice observed). JJj was found to.have an increased prothrombin time
and an INR of 5.0. The patient died the same day due to hepatic and renal failure. No
liver biopsy was performed. No autopsy was performed. The death was initially
reported as “liver failure due to acetaminophen toxicity” however no traces of
acetaminophen, antifreeze or alcohol were found in the patient’s blood. [}
acetaminophen levels were reportedly “lower than usuvally seen”. This fatal case was
reported to the MAH following the circulation of a ‘Dear
Healthcare Professional Letter’ in the US which informed healthcare professionals of
the risk of liver injury associated with atomoxetine. The reporter has declined to
provide further information regarding the case.

Of the non-fatal cases, the outcome of the event was not provided in the majority of
cases (69 cases). The MAH reports that in four cases the reaction resolved after
discontinuation of atomoxetine. In fact there are 6 cases in which the events recovered
after atomoxetine was  discontinued

. The first
case involved an who was hospitalised due to vomiting and dizziness,
lost consciousness and was jaundice following 1 week of treatment with atomoxetine
18mg (0.6mg/kg). The jaundice was reported by |GGG bu e
psychiatrist stated that it was not clinically jaundice. The patient was also receiving an
unspecified inhaler for asthma. No lab tests provided. Atomoxetine was discontinued
and the patient recovered.

The second case involves a ﬂatﬁwﬂ) days of treatment with -
80mg atomoxetine, was jaundice . The reported adverse
events were hepatotoxicity, jaundice, chromaturia, somnolence, malaise and nausea.
The patient refused all blood tests. The psychiatrist suspected hepatotoxicity without
seeing the patient. The patient had a history of substance abuse including cannabis.

Atomoxetine was discontinued and the patient recovered.
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The third case involves a _ who developed an increased AST,
increased LDH and increased blood iron 5 months after starting atomoxetine 40mg.
A1l tests were normal 20 days after stopping atomoxetine, The patient’s medical
history and concomitant medication were unknown.

The fourth case is that of a _ who developed increased LFTs,
ketonuria, blood glucose increased, nausea, vomiting, upper abdominal pain, and
change of bowel habit 2 months after starting atomoxetine 25mg. The patients had
concurrent bronchitis. No baseline tests were performed. Atomoxetine was
discontinued and all the events resolved. : '

The fifth case involves a _ who developed abnormal liver function
tests 2 weeks after starting an unknown dose of atomoxetine. l -LTs elevated to 2X
to 4X ULN". . had no symptoms of liver problems. After 8-10 days of stopping
atomoxetine the patient recovered. B medical history and concomitant medication
are unknown.

The sixth and final case is that of a _ who also developed abnormal
liver function tests less than two months after starting atomoxetine 60mg.
Atomoxetine was discontinned and the patient recovered. The patient’s medical
history and concomitant medication are unkown.

Assessor’s comments: Information regarding the outcome of the events, concomitant
medication and previous medical history is absent from the majority of these reports
which makes assessment of causality difficult. However, for the same reason, the
role of atomoxetine in these reports of liver injury cannot be excluded. The current
product information for atomoxetine lists abnormal liver function tests and hepatitis as
very rare recognised adverse effects of the drug and wams that treatment with
atomoxetine should be stopped and not restarted in patients with laboratory evidence
of liver injury.

The fatal case (_) was not included in the initial review (the type II
variation) of this issue as it was reported after the variation assessment was
completed. The EU product information was updated on 15 January 2005. The UK
(RMS) was notified of this case by the MAH on 21 January 2005 and the issue was
discussed by the UK Committee on Safety of Medicines on 27 January 2005. At that
time, limited details regarding the case were available, in particular in was unclear
whether the patient was taking atomoxetine at all at the time of onset of the events.
The updated information provided in this updated cumulative review states that the
patient had been taking atomoxetine uninterrupted at 80mg daily for “several months,
maybe a year” at the time of onset of the events. Despite the cause of death being
initially reported as liver failure due to acetaminophen toxicity, this is unlikely given
that the results of blood tests showed that blood levels of acetaminophen were lower
than usually seen. Drug tests had also been clear for six months. It was unknown if
the patient was also taking methylphenidate. No autopsy was performed. The
reporter has declined to provide further information regarding the case. The role of
atomoxetine in this death can not be completely excluded.
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2.4 Class 0 (Excluded)
A total of 247 reports were classed by the MAH as Class 0. In the previous review, a
total of 80 reports were excluded as Class 0 reports.

Three of the 247 Class 0 cases did contain events relating fo liver injury, however the
events were considered to be non-treatment emergent by the MAH. Two of these
cases were excluded by the MAH because the liver injury events occurred prior to
starting freatment with atomoxetine and the third case was a case of hepatic trauma
which was caused by the patient’s intentional self injury. The first case was of viral
hepatitis in a severely obese who had raised ALT 8 months prior to
starting atomoxetine, raised ALT, ALK PHOS and GGT 6 months prior to starting
atomoxetine and in the month while starting atomoxetine . had raised ALT, and
ALK PHOS. The second case was of vomiting and malaise in a
who had TBILI of 71, ALKPH = 57 and ALT = 33 prior to starting atomoxetine. The
patient was not clinically jaundice. Atomoxetine was continued and the events
resolved. The third case was that of a who suffered hepatic and
renal injury caused by intentional self-injury

The remaining cases were considered by the MAH as “not liver injury”. These
reports include cases in which, although the reporter stated that the liver enzyme
results were abnormal, the values of the test results did not reach 2X of ULN which is
the minimum elevation required for the diagnosis of liver injury outlined in the MAH
methods in the Diagnositic Categorisation section above.

There were four case reports that were primarily muscle injury with significant
elevations of CPK, one case of liver injury in a patient with Duchenne muscular
dystrophy and three cases in which a diagnosis of rhabdomyolysis was made. The
mild to moderate elevations of ALT in these cases are considered by the MAH to be
more likely due to the coincident muscle injury events.

Assessor’s comments: Three of the 247 Class 0 cases did contain events relating to
liver injury, however the events were considered to be non-treatment emergent
(occurred before starting atomoxetine or resulted from trauma). In a further 8 cases
the observed elevated ALT was more likely to be muscular in origin. The remaining
cases were not cases of liver injury either because the liver function tests were less
than 2X ULN or the cases did not involve hepatic adverse events. The majority of the
reports which did not involve hepatic adverse events were retrieved via the text-string
search and include references to abnormal liver function tests and/or hepatic disorders
in the history field, or involved adverse events which could be (although were not)
liver related such as ‘encephalopathy’ or ‘chromaturia’.

3. Discussion

A total of 419 reports of possible hepatic adverse events were retrieved from the
MAH atomoxetine safety database and upon review 247 reports were considered to be
‘not cases of liver injury’. Of the 172 reports which were considered to be cases of
liver injury, 42 cases were considered to be unlikely related to atomoxetine due to
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other possible contributing/confounding factors. In the remaining cases an association
with atomoxetine could not be completely ruled out and these included one case in
which the events were considered to be probably related to atomoxetine and 55 cases
in which the events were considered to be possibly related to atomoxetine. The
calculated spontaneous reporting rate of liver related adverse events associated with
atomoxetine following the 30 month review was 172 in 2,902,000 patients worldwide
(less than 0.01%, very rare).

The reporting rate of hepatic adverse events associated with atomoxetine has
increased since the previous review of the issue (type II variation January 2005) and
subsequent communication with healthcare professionals. Hepatic injury associated
with atomoxetine is still considered to be very rare. However, the reporting rates
should be interpreted with caution since they are based on spontaneous reporting
which is influenced by many factors including publicity and under reporting. In the
previous review of this issue (type II variation) a total of 42 reports were identified
including the late reported case of severe hepatitis and positive dechallenge in a ]
. Among the 42 reports of possible liver injury, 17 were considered
unlikely to be related to the use of atomoxetine. The role of atomoxetine could not be
excluded in 25 reports (2 probable, 14 possible, 9 cases of indeterminate causality).
The calculated spontaneous reporting rate of liver related adverse events associated
with atomoxetine was 41 in 1,961,000 patients (less than 0.01%, very rare).

In this updated 30 month cumulative review, there were four fatal cases, 3 of which
were considered unlikely due to atomoxetine and were included in the previous type II
variation assessment of this issue and one case in which the relationship was
considered ‘indeterminate’. The latter case was reported after the type II variation
assessment of liver injury associated with atomoxetine, however it was this fatal case
which triggered the UK Committee on Safety of Medicines consideration of this issue
in January 2005 and thus it has been already been considered prior to this 30 month
cumulative review. At the time of the CSM review there were limited details
available concerning this case and it was unclear as to whether the patient was
actually taking atomoxetine at the time of onset of the events. Follow up information
on this case was included in this 30 month cumulative review and whilst the
relationship between atomoxetine and the events was classified as ‘indeterminate’ by
the MAH (Class 4), the role of atomoxetine can not be excluded.

There were three cases in which a positive rechallenge of atomoxetine was observed
one of which was considered probably related and 2 were considered possibly related.
The case which was considered probably related to atomoxetine was the case which
triggered the first review ‘October review’ of this issue in October 2004 and led to the
subsequent type II variation. The two ‘possibly’ related cases are new cases and
involve a positive rechallenge of atomoxetine in patients with underlying liver
disorders (exacerbation of underlying liver disorder).

One case of severe hepatitis associated with atomoxetine was previouslyconsidered in
the type II variation assessment of this issue and at that time was considered to be
probably related to atomoxetine due to a positive dechallenge. However, based upon
follow up information which now contradicts the positive dechallege (patient
subsequently experienced a second episode of hepatitis after discontinuation of
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atomoxetine) a possible antoimmune hepatitis was considered for this case despite
antinuclear antibody tests being negative.

No obvious trend in time to onset was observed in the reported cases. There was also
no obvious trend in the dose although this relationship is not easy to assess based on
the data provided since the doses according to weight were not always provided and
this is significant give some of the cases occurred in adults and some occurred in
children. The type of liver injury was predominantly hepatocellular (58 cases) where
the information was available however the type of liver injury was unknown in 94
cases.

4. Conclusion _

This 30 month updated cumulative review confirms the previous signal that
atomoxetine is associated with liver injury and further confirm the very rare,
idiosyncratic nature of the liver injury (no obvious frend in time to onset or dose) and
the potentially severe nature of the events. The data suggest that the type of liver
injury is predominantly hepatocellular in those reports where this information was
available, however this information was unknown in 94/175 cases. The current
product information for atomoxetine lists abnormal liver function tests, jaundice and
hepatitis as very rare recognised adverse effects of the drug. Furthermore, the Special
Warnings and Special precautions for Use section of the Summary of Product
Characteristics for atomoxetine warns prescribers that atomoxetine is associated with
severe liver injury and that treatment should be stopped and not restarted in patients
who have laboratory evidence of liver injury. This updated cumulative review does
not provide any further information which would allow further characterisation of
these reports over and above what is already known (i.e potentially severe and
idiosyncratic reaction), therefore no further updates to the product information are
necessary.

14 November 2005
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ANNEX 7

MHRA assessment of Seizure Events
associated with atomoxetine

(Review of data submitted by MAH in
PSUR 4 including MAH review of
Clinical Trial database, Medical Claims
database and Post-Marketing
Spontaneous reports).
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There have been a number of spontaneous post-marketing reports of seizure events
associated with atomoxetine world-wide. Spontaneous reports of seizure events
among patients taking atomoxetine following US approval in 2002 have been the
most common serious adverse event reported by healthcare professionals and
consumers. Seizures are not currently a recognised side effect of atomoxetine and
thus are not listed as such in the product information for the drug. Seizures were
however, identified as a potential risk in the Pharmacovigilance Risk Management
Plan for the drug.

The MAH have conducted a review of the available data for atomoxetine with respect
to seizures. The review was conducted in order to investigate a possible relationship
between atomoxetine and seizures following a number of post-marketing reports.

The MAHSs’s review forms the basis of this assessment of the issue and includes data
from the following sources:

s Atomoxetine clinical trial database

e Spontaneous post-marketing adverse event reports

e Medical Claims Database study

1.0 Preclinical data

Little information on preclinical data for atomoxetine is provided in the MAH review.
A very brief overview is presented in the introduction to the review and includes the
following statements:

e Preclinical studies suggest that atomoxetine is not proconvulsive.

e No changes in pentylenetetrazol precipitated convulsions were observed in
mice (General Pharmacology Report 15, submitted with the initial NDA),

e In a second model of seizure liability, higher currents were needed to elicit
electroschock-induced convulsions compared to vehicle treated contro! mice,
suggesting that atomoxetine might have anticonvulsant properties.

o Seizures were observed in a number of toxicological studies but this
observation was not constdered relevant to doses used in the clinical setting.

Further details of preclinical data for atomoxetine are provided in the repeat use MRP
assessment report (Annex 2).

2.0 Clinical Trial Data

Trials included in the analyses
The cut off date for adverse event text string searches in the clinical studies was 26

November 2004. All patients in all studies, including ongoing and completed Phase
2, 3, and 4 studies are included in the analyses.

The analyses included: 21 completed and 8 ongoing clinical studies in children and
adolescents with ADHD; 3 completed and 2 ongoing clinical studies in adults with
ADHD; 19 completed clinical pharmacology studies involving more than 300 healthy
adults; 2 completed abuse-potential studies involving 66 adults (drug users); 1
completed paediatric study involving 44 children with enuresis; 9 historical
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depression trials in more than 1200 adults with major depressive disorder; 1 in adult
depression and 1 study in adult Alzheimer’s.

A core set of exclusion criteria is used in all studies in the ADHD clinical trial-
databases. Patients with a history of seizure disorder (excluding febrile seizures) were
excluded from the trials along with patients with uncontrolled hypertension, patients
at serious risk for suicide and patients with ongoing alcohol or drug abuse.

Methodology
The MAH performed a comprehensive search of the clinical trial database The

following 29 text strings were used to search for 63 possible seizure-related terms:
Aura, Coma, Cons, Conv, Cyan, EEG, ELECTROENCEPHALO, Epil, Roll, Faint,
Fall, Hyperto, Ictal, Incoh, Incont, Muscle, Myoclon, Nystag, Oculog, Rigid, Seiz,
Stur, Stiff. Strab, Syncop, Tongue, Trem, Tris, Twitch.

Reporis unrelated to seizures were removed from the search results and the remaining
cases were reviewed for diagnostic categorisation and etiological classification
according to the following guidelines:

Diagnostic Categorisation

Category 1.  Report of probable/possible generalised tonic-clonic seizure

Category 2.  Report of status epilepticus

Category 3.  Event reported as a seizure, but the seizure classification was
indeterminate due to insufficient information in the report

~ Category 4. Event reported as a seizure, but not considered a generalised

tonic-clonic seizure based on the information provided in the
report

Category 5. Event was determined to not be a seizure based on the
information provided in the report

Etiologic Classification

Class A. Clear confounding or contributing factors (e.g. personal history
of seizures, diagnosis of benign seizure disorder)

Class B. Possible confounding or contributing factors (e.g. concomitant
medication use, neurological conditions, family history of
seizures)

Class C. Indeterminate etiology with insufficient information available
for evaluation

Class D. No apparent - confounding or contributing factors, with

sufficient information available to evaluate.
Sﬁmmgr_z of All Identified Possible Seizure Cases Reported
A total of 19 possible seizure events (15 patients) were identified.
Two of the reports of seizures occurred in patients who were not exposed to

atomoxetine (exposed to other treatments) and these cases are not considered further
by the MAH in the review. Both events (‘seizure activity’ and ‘seizure’) occutred in
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adult patients (GGG &t paticnts were on
other medication with known risk of seizures — sertraline and desimipramine.

The remaining 17 events (13 patients) were categorised as follows.

Category 1 (Reports of Probable/Possible Generalised Tonic-clonic Seizure)

One report was considered by the MAH to fall into Category 1. This report was
classified Class A — clear confounding or contributing factors (complicated perinatal
period, twin gestation). The report is of a ﬁ who suffered grand mal
convulsion 2 days after discontinuing atomoxetine.

Category 2 (Status Epilepticus)

None

Category 3 (Event reported as a seizure, but the seizure classification was
indeterminate due to insufficient information in the report)

Nine AE reports in 7 patients were assessed as Category 3. Five of these were
classified Class A, one classified as Class B and one classified as Class C.

The first report is of “seizure activity’ in 2 ||| j jEJJI. The patient had an
abnormal EEG after atomoxetine was discontinued and was subsequently diagnosed
with Juvenile Myoclonic Epilepsy.

The second report is of a seizure in a || ||| |} JJJII wto had svstained head
injuries after falling from the roof of [ house.

The third report describes ‘myoclonus’ and ‘hypoglycaemic seizure’ in a |||
[l with a history of Type I Diabetes (onset 3 years prior to entering study).

The fourth case was that of a — who experienced ‘epilepsy’. [ had
a history of developmental delay, staring spells, abnormal EEG prior to atomoxetine

use. No further events occurred on continued therapy at higher doses of atomoxetine.

‘Convulsive syncope’ and ‘Groggy due to convulsive syncope’ were reported in a B
. The events followed a vasovagal episode after phlebotomy. No further
events in continued treatment for 13 months at higher doses of atomoxetine.

A <:pcricnced ‘possible seizure’ (Class B). The MAH stated that
long duration of treatment before and after the event without any other related event
to be the confounding factor.

The final report in Category 3 is classified as Class C (Indeterminate etiology,
insufficient information). It is that of a who experienced ‘seizure’.
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