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Adversereactions Adverse reactions 4.8
Integrated-findingsfrom placebo-controled Integrated findings from placebo-controlled Undesira
studies studies ble
effects

In 20 placebo-controlled studies, conducted in a
variety of therapeutic indications, a total of 2,486
patients were treated with bosentan at daily doses
ranging from 100 mg to 2000 mg and 1,838 patients
were treated with placebo. The mean treatment
duration was 45 weeks. The most commonly
reported adverse drug reactions (as occurring in at
least 1% of patients on bosentan and at a frequency
at least 0.5% more than on placebo) are headache
(11.5% vs 9.8%), oedema/fluid retention (13.2% vs
10.9%), abnormal liver function test (10.9% vs
4.6%) and anaemia/haemoglobin decrease (9.9% vs
4.9%).

Treatment with bosentan has been associated with
dose-dependent elevations in liver
aminotransferases and decreases in haemoglobin
concentration (see section 4.4, Special warnings and
precautions for use).

Adverse reactions/undesirable effects in 20
placebo-controlled studies with bosentan are
ranked according to frequency using the
following convention : very common (= 1/10);

In eight placebo-controlled studies, six of which
were for indications other than pulmonary
arterial hypertension, a total of 677 patients were
treated with bosentan at daily doses ranging from
100 mg to 2000 mg and 288 patients were
treated with placebo. The foreseen duration of
treatment ranged from 2 weeks to 6 months. The
adverse drug reactions that occurred more
frequently on bosentan than on placebo (= 3% of
bosentan-treated patients, with > 2% difference)
were headache (15.8% vs 12.8%), flushing
(6.6% vs 1.7%), abnormal hepatic function
(5.9% vs 2.1%), leg oedema (4.7% vs 1.4%), and
anaemia (3.4% vs 1.0%), all of which were dose
related.

Adverse reactions/undesirable effects are ranked
according to frequency using the following
convention : Very common (= 1/10); common (>
1/100 to < 1/10); uncommon (> 1/1,000 to <




common (= 1/100 to < 1/10); uncommon
(=1/1,000 to < 1/100); rare (= 1/10,000 to <
1/1,000); very rare (< 1/10,000). Reports from
post-marketing experience are included in /talics,
with frequency categories based on adverse event
reporting rates on bosentan in the 20 placebo-
controlled studies.

Frequency categories do not account for other
factors, including varying study duration, pre-
existing conditions, and baseline patient
characteristics. Within each frequency
grouping, undesirable effects are presented in
order of decreasing seriousness. No clinically
relevant differences in undesirable effects were
observed between the overall dataset and the
approved indications.

Placel o strdics in i
i hic/familicl)-PAH e PAEL it
o P L
Fhe-table- below-shews-the-adverse-drug
reactions. defined as adverse cvents reported in
= 3% of patientsand-morefrequently-on
placebe-controlled-trials(besentan n—258;
plaecebonr—H 2 PAH-
System organ class Frequency
Tnfoct infostat -
Blood and lymphatic Common
system disorders No
Un
Un
Immune system disorders | Co
Ra
Nervous system disorders | Very common
Cemmon
Co
Cardiac disorders Common
Vascular disorders Common
Co
Gastrointestinal disorders | Co

Hepatobiliary disorders Very common

Un

Ra

1/100); rare (= 1/10,000 to < 1/1,000); very rare
(< 1/10,000).

Frequency categories do not account for other
factors, including varying study duration, pre-
existing conditions, and baseline patient
characteristics. Within each frequency grouping,
undesirable effects are presented in order of
decreasing seriousness.

Placebo-controlled studies in primary
(idiopathic/familial) PAH and PAH associated
with connective tissue diseases

The table below shows the adverse drug
reactions, defined as adverse events reported in
> 3% of patients and more frequently on
bosentan (125 and 250 mg twice daily) in three
placebo-controlled trials (bosentan n = 258,
placebo n =172) in PAH.




disorders

Museuloskeletal-and Cemmon Arthralgia
L. isord
Skin and subcutaneous Common

General disorders and
administration site
conditions

Very common
Cemmon

Oedema?, Fluid retention
Chest pain

! Frequency cannot be estimated from the available data.

2 Hypersensitivity reactions were reported in 9.9% of patients
on bosentan and 9.1% of patients on placebo

3 Headache was reported in +5-411.5% of patients on
bosentan and 44-59.8% of patients on placebo.

4 These types of reactions can also be related to the underlying

disease.

5 Oedema or fluid retention was reported in +4:613.2% of

patients on bosentan and 9:910.9% of patients on

placebo.

In the post-marketing period rare cases of
unexplained hepatic cirrhosis were reported
after prolonged therapy with Tracleer in
patients with multiple co-morbidities and
therapies with medicinal products. There have
also been rare reports of liver failure. These
cases reinforce the importance of strict
adherence to the monthly schedule for
monitoring of liver function for the duration of
treatment with Tracleer (see section 4.4).

System organ class Frequency
Infections and infestations | Common
Blood and lymphatic Common

system disorders

Nervous system disorders | Very common

Common
Cardiac disorders Common
Vascular disorders Common

Hepatobiliary disorders Very common

Musculoskeletal and Common

connective tissue disorder

General disorders and
administration site
conditions

Very common
Common

! Headache was reported in 15.1% of patients on bosentan
and 14.5% of patients on placebo.

2 Oedema or fluid retention was reported in 11.6% of
patients on bosentan and 9.9% of patients on placebo.

Treatment discontinuations due to adverse
events, during the clinical trials in patients with
pulmonary arterial hypertension, at doses of 125
and 250 mg twice daily, occurred with the same
frequency (5.8%) in bosentan and placebo-
treated patients.

Placebo-controlled trial in PAH associated with
congenital heart disease (BREATHE-5)

The safety profile of Tracleer in this population
was similar to that observed in the pivotal-studies
in patients with PAH. Adverse events that
occurred in a greater proportion of patients on
Tracleer 62.5 mg twice daily for four weeks,
followed by 125 mg twice daily (n = 37) than on
placebo (n = 17) included peripheral oedema




Uncontrolled #ials-studies in paediatric patients

(18.9% vs. 5.9%), headache (13.5% vs. 11.8%),
palpitations (10.8% vs. 0%), dizziness (8.1% vs.
5.9%) and chest pain (8.1% vs. 0%). Four
patients discontinued due to adverse events, two
(5.4%) in the bosentan group and two (11.8%) in
the placebo group.

Uncontrolled trial in patients with PAH
associated with HIV infection (BREATHE-4)

The safety profile in this population (n = 16)
when treated with Tracleer 62.5 mg twice daily
for four weeks, followed by 125 mg twice daily
was similar to that observed in the pivotal trials
in patients with PAH. The most frequent adverse
events were peripheral oedema (31%), headache
(19%), abnormal liver function (13%), muscle
cramps (13%), fluid retention (13%) and
vomiting (13%). Haematological abnormalities
(anaemia and decrease in neutrophil count) were
observed in some patients (see section 4.4).

Uncontrolled trials in paediatric patients

with PAH (AC-052-356 [BREATHE-3] ;
EUFUREL)

The safety profile in this population
(BREATHE-3: n = 19, Fraeleer bosentan 2
mg/kg twice daily; treatment duration 12

weeks: FUFUREn=36,Tracleer 2-metke
twice-dathy-ford-weckstoHowed-by-d-me/ke
twice datly: treatment duration 12 weeks) was
similar to that observed in the pivotal trials in
adult patients with PAH. l= BREATHE-3+tThe
most frequent adverse events were flushing
(21%), headache, and abnormal hepatie liver
function test (ecach 16%). I+ FEFEUREIthe
. .

o f . o 0y
é ! ) fg ¥ ]E .}
in the FUTURE-1 study.

(BREATHE-3; FUTURE 1)

The safety profile in this population
(BREATHE-3: n =19, Tracleer 2 mg/kg twice
daily; treatment duration 12 weeks; FUTURE 1:
n = 36, Tracleer 2 mg/kg twice daily for 4 weeks
followed by 4 mg/kg twice daily; treatment
duration 12 weeks) was similar to that observed
in the pivotal trials in adult patients with PAH. In
BREATHE-3, the most frequent adverse events
were flushing (21%), headache, and abnormal
hepatic function (each 16%). In FUTURE-1, the
most frequent adverse events were infections
(33%) and abdominal pain/discomfort (19%).
There were no cases of liver enzyme elevations
in the FUTURE-1 study.

Placebo-controlled studies in digital ulcers

The table below shows the adverse drug
reactions, defined as adverse events reported in
> 3% of patients and more frequently on
bosentan (125 mg twice daily) in the two pivotal
placebo-controlled studies in digital ulcers




Laboratory abnormalities

Liver test abnormalities

B hasl atod with d lated
| . ol . ; e

(bosentan n = 175, placebo n = 133).

System organ Class Frequency
Infections and infestations | Common
Blood and lymphatic Common
system disorders

Vascular disorders Common
Gastrointestinal disorders Common

Hepatobiliary disorders

Very common

connective tissue disorder

Skin and subcutaneous Common
tissue disorders
Musculoskeletal and Common

General disorders and
administration site
conditions

Very common

Laboratory abnormalities

Liver test abnormalities

Bosentan has been associated with dose-related
elevations in liver aminotransferases, i.e.,




aspartate-and-alanine-aminetransferases: In the

clinical programme, dose-dependent elevations
in liver aminotransferases lverenzyme
changes generally occurred within the first

26 weeks of treatment, usually developed
gradually, and were mainly asymptomatic.

diseontintation: In the post-marketing period
rare cases of liver cirrhosis and liver failure

have been reported {see-end-ofsection4-8).

The mechanism of this adverse effect is unclear.
These elevations in aminotransferases may reverse
spontaneously while continuing treatment with the
maintenance dose of Tracleer or after dose
reduction, but interruption or cessation may be
necessary (see section 4.4).

In the etght 20 integrated placebo-controlled
studics, stxotfwhich-wereforindieattons-other
thanpulmenaryarterial-hypertension;
elevations in liver aminotransferases by-greater
thar >3 times the upper limit of normal (ULN)
were observed in 11.2% of the bosentan-treated
patients as compared to +82.4% of the
placebo-treated patients. Elevations to

> 8 x ULN were seen in 3.6% of the bosentan-
treated patients and 0.4% of the placebo-treated
patients. Elevations in aminotransferases were
associated with elevated bilirubin (> 2 x ULN)
without evidence of biliary obstruction in 0.2%
(5 patients) on bosentan and 0.3% (6 patients)
on placebo Bﬂ+1=ub+n—mereases—te—>%%eU-I:N

aspartate and alanine aminotransferases. In the
clinical programme, liver enzyme changes
generally occurred within the first 26 weeks of
treatment, usually developed gradually, and were
mainly asymptomatic. They returned, in all cases
during the clinical programme, to pre-treatment
levels, without sequelae, within a few days to

9 weeks either spontaneously or after dose
reduction or discontinuation. In the post-
marketing period rare cases of liver cirrhosis and
liver failure have been reported (see end of
section 4.8).

The mechanism of this adverse effect is unclear.
These elevations in aminotransferases may reverse
spontaneously while continuing treatment with the
maintenance dose of Tracleer or after dose reduction,
but interruption or cessation may be necessary (see
section 4.4).

In the eight integrated placebo-controlled
studies, six of which were for indications other
than pulmonary arterial hypertension, elevations
in liver aminotransferases by greater than 3 times
the upper limit of normal (ULN) were observed
in 11.2% of the bosentan-treated patients as
compared to 1.8% of the placebo-treated
patients.

Bilirubin increases to > 3 x ULN were associated
with aminotransferase increases (> 3 x ULN) in
2 of 658 (0.3%) of patients treated with
bosentan. Nine of the 74 bosentan-treated
patients who had elevated liver
aminotransferases (> 3 x ULN) also had
symptoms such as abdominal pain,
nausea/vomiting, and fever.

In studies in patients with pulmonary arterial
hypertension, the incidence of elevated liver
aminotransferases (> 3 x ULN) was 12.8% in
bosentan-treated patients (N = 257), 12.3% in
patients treated with 125 mg twice daily and




Haemoglobin

Fhe-mean A decrease in haemoglobin

concentration te-belew10-g/dl from baseline
was reported in te-study-completionfor-the

8.0% bosentan-treated patients and 3.9% was
0-9-g/dl of andferthe placebo-treated patients

(see section 4.4). was04-g/dl

14.3% 1in patients treated with 250 mg twice
daily. Eight-fold increases were seen in 3.7% of
pulmonary arterial hypertension patients on

125 mg twice daily and 7.1% of pulmonary
arterial hypertension patients on 250 mg twice
daily.

In the two studies in patients with digital ulcers
the incidence of elevated liver aminotransferases
(>3 xULN) was 11.3% in bosentan-treated
patients (N =168) compared with 0.8% in
placebo-treated patients (N = 129). Elevations to
>8 x ULN were seen in 2.4% of bosentan-
treated patients with digital ulcers.

Haemoglobin

The mean decrease in haemoglobin
concentration from baseline to study completion
for the bosentan-treated patients was 0.9 g/dl and
for the placebo-treated patients was 0.1 g/dl.

In eight placebo-controlled studies, clinically
relevant decreases in haemoglobin (> 15%
decrease from baseline resulting in values
<11 g/dl) were observed in 5.6% of bosentan-
treated patients as compared with 2.6% of
placebo-treated patients. In patients with
pulmonary arterial hypertension treated with
doses of 125 and 250 mg twice daily, clinically
relevant decreases in haemoglobin occurred in
3.0% and 1.3% of the bosentan- and placebo-
treated patients, respectively.

In the two studies in patients with digital ulcers,
clinically relevant decreases in haemoglobin
(decrease from baseline resulting in haemoglobin
values < 10 g/dL) were observed in 4.2% of
bosentan-treated patients (N = 167), compared
with 3.1% of placebo-treated patients (N = 129).

In the post-marketing period cases of anaemia
requiring red blood cell transfusion have been
reported (see end of section 4.8).




Post-Marketing Experience

The majority of adverse events reported during
the post-marketing period have been similar to
those reported in clinical studies.

Undesirable effects are ranked under headings of
frequency using the following convention; very
common (= 1/10); common ( >1/100 to < 1/10);
uncommon ( > 1/1,000 to < 1/100); rare
(>1/10,000 to < 1/1,000); very rare

(<< 1/10,000).

Gastrointestinal disorders:
Common: nausea.
Uncommon: vomiting, abdominal pain,
diarrhoea.
Hepato-biliary disorders:
Uncommon: aminotransferase elevations
associated with hepatitis and/or jaundice.
Rare: liver cirrhosis, liver failure
Skin and subcutaneous tissue disorders:
Uncommon: hypersensitivity reactions
including dermatitis, pruritus and rash.
Immune system:
Rare: anaphylaxis and/or angioedema
Blood and lymphatic system disorders:
Common: anaemia or haemoglobin
decreases, sometimes requiring red
blood cell transfusion (see section
4.4)
Uncommon: thrombocytopenia
Rare: neutropenia, leukopenia

In the post-marketing period rare cases of
unexplained hepatic cirrhosis were reported after
prolonged therapy with Tracleer in patients with
multiple co-morbidities and therapies with
medicinal products. There have also been rare
reports of liver failure. These cases reinforce the
importance of strict adherence to the monthly
schedule for monitoring of liver function for the
duration of treatment with Tracleer (see section
4.4).




