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1.6.2.1 SUMMARY OF PRODUCT CHARACTERISTICS (Ex R 32)

1. NAME OF THE MEDICINAL PRODUCT
Tracleer 62.5 mg film-coated tablets
2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Each film-coated tablet contains 62.5 mg bosentan (as monohydrate).
For the full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM

Film-coated tablet (tablets):
Orange-white, round, biconvex, film-coated tablets, embossed with “62,5” on one side.

4. CLINICAL PARTICULARS
4.1 Therapeutic indications

Treatment of pulmonary arterial hypertension (PAH) to improve exercise capacity and symptoms in

patients with WHO functional class III. Efficacy has been shown in:

e  Primary (idiopathic and heritable) pulmonary arterial hypertension

e  Pulmonary arterial hypertension secondary to scleroderma without significant interstitial pulmonary
disease

e Pulmonary arterial hypertension associated with congenital systemic-to-pulmonary shunts and

Eisenmenger’s physiology

Some improvements have also been shown in patients with pulmonary arterial hypertension WHO
functional class II (see section 5.1).

Tracleer is also indicated to reduce the number of new digital ulcers in patients with systemic sclerosis and
ongoing digital ulcer disease (see section 5.1).

4.2 Posology and method of administration
Method of administration

Tablets are to be taken orally morning and evening, with or without food. The film-coated tablets are to be

swallowed with water.

Posology
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Pulmonary arterial hypertension

Treatment should only be initiated and monitored by a physician experienced in the treatment of pulmonary
arterial hypertension.

Adults

In adult patients, Tracleer treatment should be initiated at a dose of 62.5 mg twice daily for 4 weeks and
then increased to the maintenance dose of 125 mg twice daily. The same recommendations apply to
re-introduction of Tracleer after treatment interruption (see section 4.4).

Paediatric population

In children, the optimal maintenance dose has not been defined in well-controlled studies. However,
paediatric pharmacokinetic data have shown that bosentan plasma concentrations in children were on
average lower than in adult patients and were not increased by increasing the dose of Tracleer above 2
mg/kg body weight twice daily (see section 5.2). Based on these pharmacokinetic results, higher doses are
unlikely to be more effective, and greater adverse reaction rates cannot formally be excluded in young
children if the dose is increased. When used in children 2 years and older, the recommended starting and
maintenance dose is therefore 2 mg/kg morning and evening. No clinical study has been conducted to
compare the efficacy/safety ratio of 2 mg/kg to 4 mg/kg body weight twice daily in children.

There is only limited clinical experience in paediatric patients under 2 years of age.

Management in case of clinical deterioration of PAH

In the case of clinical deterioration (e.g., decrease in 6-minute walk test distance by at least 10% compared
with pre-treatment measurement) despite Tracleer treatment for at least 8 weeks (target dose for at least 4
weeks), alternative therapies should be considered. However, some patients who show no response after 8
weeks of treatment with Tracleer may respond favourably after an additional 4 to 8 weeks of treatment.

In the case of late clinical deterioration despite treatment with Tracleer (i.e., after several months of
treatment), the treatment should be re-assessed. Some patients not responding well to 125 mg twice daily of
Tracleer may slightly improve their exercise capacity when the dose is increased to 250 mg twice daily. A
careful benefit/risk assessment should be made, taking into consideration that the liver toxicity is dose
dependent (see sections 4.4 and 5.1).

Discontinuation of treatment

There is limited experience with abrupt discontinuation of Tracleer in patients with pulmonary arterial
hypertension. No evidence for acute rebound has been observed. However, to avoid the possible occurrence
of harmful clinical deterioration due to potential rebound effect, gradual dose reduction (halving the dose
for 3 to 7 days) should be considered. Intensified monitoring is recommended during the discontinuation
period.

If the decision to withdraw Tracleer is taken, it should be done gradually while an alternative therapy is
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introduced.

Systemic sclerosis with ongoing digital ulcer disease

Treatment should only be initiated and monitored by a physician experienced in the treatment of systemic
sclerosis.

Adults

Tracleer treatment should be initiated at a dose of 62.5 mg twice daily for 4 weeks and then increased to the
maintenance dose of 125 mg twice daily. The same recommendations apply to re-introduction of Tracleer
after treatment interruption (see section 4.4).

Controlled clinical study experience in this indication is limited to 6 months (see section 5.1).
The patient’s response to treatment and need for continued therapy should be re-evaluated on a regular
basis. A careful benefit/risk assessment should be made, taking into consideration the liver toxicity of

bosentan (see sections 4.4 and 4.8).

Paediatric population

There are no data on the safety and efficacy in patients under the age of 18 years. Pharmacokinetic data are

not available for Tracleer in young children with this disease.

Special populations

Patients with hepatic impairment

Tracleer is contraindicated in patients with moderate to severe liver dysfunction (see sections 4.3, 4.4 and
5.2). No dose adjustment is needed in patients with mild hepatic impairment (i.e., Child-Pugh class A) (see
section 5.2).

Patients with renal impairment

No dose adjustment is required in patients with renal impairment. No dose adjustment is required in
patients undergoing dialysis (see section 5.2).

Elderly population

No dose adjustment is required in patients over the age of 65 years.

4.3 Contraindications

*  Hypersensitivity to the active substance or to any of the excipients listed in section 6.1
*  Moderate to severe hepatic impairment, i.e., Child-Pugh class B or C (see section 5.2)
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*  Baseline values of liver aminotransferases, i.e., aspartate aminotransferases (AST) and/or alanine
aminotransferases (ALT), greater than 3 times the upper limit of normal (see section 4.4)

*  Concomitant use of cyclosporine A (see section 4.5)

*  Pregnancy (see sections 4.4 and 4.6)

*  Women of child-bearing potential who are not using reliable methods of contraception (see sections
4.4,4.5 and 4.6)

4.4 Special warnings and precautions for use

The efficacy of Tracleer has not been established in patients with severe pulmonary arterial hypertension.
Transfer to a therapy that is recommended at the severe stage of the disease (e.g., epoprostenol) should be

considered if the clinical condition deteriorates (see section 4.2).

The benefit/risk balance of bosentan has not been established in patients with WHO class I functional status
of pulmonary arterial hypertension.

Tracleer should only be initiated if the systemic systolic blood pressure is higher than 85 mmHg.
Tracleer has not been shown to have a beneficial effect on the healing of existing digital ulcers.
Liver function

Elevations in liver aminotransferases, i.e., aspartate and alanine aminotransferases (AST and/or ALT),
associated with bosentan are dose dependent. Liver enzyme changes typically occur within the first 26
weeks of treatment but may also occur late in treatment (see section 4.8). These increases may be partly due
to competitive inhibition of the elimination of bile salts from hepatocytes but other mechanisms, which
have not been clearly established, are probably also involved in the occurrence of liver dysfunction. The
accumulation of bosentan in hepatocytes leading to cytolysis with potentially severe damage of the liver, or
an immunological mechanism, are not excluded. Liver dysfunction risk may also be increased when
medicinal products that are inhibitors of the bile salt export pump, e.g., rifampicin, glibenclamide and
cyclosporine A (see sections 4.3 and 4.5), are co-administered with bosentan, but limited data are available.
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Liver aminotransferase levels must be measured prior to initiation of treatment and subsequently at
monthly intervals for the duration of treatment with Tracleer. In addition, liver aminotransferase
levels must be measured 2 weeks after any dose increase.

Recommendations in case of ALT/AST elevations

ALT/AST levels Treatment and monitoring recommendations

>3and <5 x ULN  The result should be confirmed by a second liver test; if confirmed, a decision
should be made on an individual basis to continue Tracleer, possibly at a reduced
dose, or to stop Tracleer administration (see section 4.2). Monitoring of
aminotransferase levels should be continued at least every 2 weeks. If the
aminotransferase levels return to pre-treatment values continuing or
re-introducing Tracleer according to the conditions described below should be
considered.

>5and <8 x ULN  The result should be confirmed by a second liver test; if confirmed, treatment
should be stopped and aminotransferase levels monitored at least every 2 weeks.
If the aminotransferase levels return to pre-treatment values re-introducing
Tracleer according to the conditions described below should be considered.

> 8 x ULN Treatment must be stopped and re-introduction of Tracleer is not to be
considered.

In the case of associated clinical symptoms of liver injury, i.c., nausea, vomiting, fever, abdominal pain,
jaundice, unusual lethargy or fatigue, flu-like syndrome (arthralgia, myalgia, fever), treatment must be

stopped and re-introduction of Tracleer is not to be considered.

Re-introduction of treatment

Re-introduction of treatment with Tracleer should only be considered if the potential benefits of treatment
with Tracleer outweigh the potential risks and when liver aminotransferase levels are within pre-treatment
values. The advice of a hepatologist is recommended. Re-introduction must follow the guidelines detailed
in section 4.2. Aminotransferase levels must then be checked within 3 days after re-introduction, then
again after a further 2 weeks, and thereafter according to the recommendations above.

ULN = Upper Limit of Normal

Haemoglobin concentration

Treatment with bosentan has been associated with dose-related decreases in haemoglobin concentration
(see section 4.8). In placebo-controlled studies, bosentan-related decreases in haemoglobin concentration
were not progressive, and stabilised after the first 4-12 weeks of treatment. It is recommended that
haemoglobin concentrations be checked prior to initiation of treatment, every month during the first 4
months, and quarterly thereafter. If a clinically relevant decrease in haemoglobin concentration occurs,
further evaluation and investigation should be undertaken to determine the cause and need for specific
treatment. In the post-marketing period, cases of anaemia requiring red blood cell transfusion have been
reported (see section 4.8).
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Women of child-bearing potential

As Tracleer may render hormonal contraceptives ineffective, and taking into account the risk that
pulmonary hypertension deteriorates with pregnancy as well as the teratogenic effects observed in animals:

e  Tracleer treatment must not be initiated in women of child-bearing potential unless they practise reliable
contraception and the result of the pre-treatment pregnancy test is negative

e  Hormonal contraceptives cannot be the sole method of contraception during treatment with Tracleer

e  Monthly pregnancy tests are recommended during treatment to allow early detection of pregnancy

For further information see sections 4.5 and 4.6.

Pulmonary veno-occlusive disease

Cases of pulmonary oedema have been reported with vasodilators (mainly prostacyclins) when used in
patients with pulmonary veno-occlusive disease. Consequently, should signs of pulmonary oedema occur
when Tracleer is administered in patients with PAH, the possibility of associated veno-occlusive disease
should be considered. In the post-marketing period there have been rare reports of pulmonary oedema in
patients treated with Tracleer who had a suspected diagnosis of pulmonary veno-occlusive disease.

Pulmonary arterial hypertension patients with concomitant left ventricular failure

No specific study has been performed in patients with pulmonary hypertension and concomitant left
ventricular dysfunction. However, 1,611 patients (804 bosentan- and 807 placebo-treated patients) with
severe chronic heart failure (CHF) were treated for a mean duration of 1.5 years in a placebo-controlled
study (study AC-052-301/302 [ENABLE 1 & 2]). In this study there was an increased incidence of
hospitalisation due to CHF during the first 4-8 weeks of treatment with bosentan, which could have been
the result of fluid retention. In this study, fluid retention was manifested by early weight gain, decreased
haemoglobin concentration and increased incidence of leg oedema. At the end of this study, there was no
difference in overall hospitalisations for heart failure nor in mortality between bosentan- and
placebo-treated patients. Consequently, it is recommended that patients be monitored for signs of fluid
retention (e.g., weight gain), especially if they concomitantly suffer from severe systolic dysfunction.
Should this occur, starting treatment with diuretics is recommended, or the dose of existing diuretics should
be increased. Treatment with diuretics should be considered in patients with evidence of fluid retention
before the start of treatment with Tracleer.

Pulmonary arterial hypertension associated with HIV infection

There is limited clinical study experience with the use of Tracleer in patients with PAH associated with HIV
infection, treated with antiretroviral medicinal products (see section 5.1). An interaction study between
bosentan and lopinavir+ritonavir in healthy subjects showed increased plasma concentrations of bosentan,
with the maximum level during the first 4 days of treatment (see section 4.5). When treatment with Tracleer
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is initiated in patients who require ritonavir-boosted protease inhibitors, the patient’s tolerability of Tracleer
should be closely monitored with special attention, at the beginning of the initiation phase, to the risk of
hypotension and to liver function tests. An increased long-term risk of hepatic toxicity and haematological
adverse events cannot be excluded when bosentan is used in combination with antiretroviral medicinal
products. Due to the potential for interactions related to the inducing effect of bosentan on CYP450 (see
section 4.5), which could affect the efficacy of antiretroviral therapy, these patients should also be
monitored carefully regarding their HIV infection.

Pulmonary hypertension secondary to chronic obstructive pulmonary disease (COPD)

Safety and tolerability of bosentan was investigated in an exploratory, uncontrolled 12-week study in 11
patients with pulmonary hypertension secondary to severe COPD (stage I1I of GOLD classification). An
increase in minute ventilation and a decrease in oxygen saturation were observed, and the most frequent
adverse event was dyspnoea, which resolved with discontinuation of bosentan.

Concomitant use with other medicinal products

Concomitant use of Tracleer and cyclosporine A is contraindicated (see sections 4.3 and 4.5).
Concomitant use of Tracleer with glibenclamide, fluconazole and rifampicin is not recommended. For

further details please refer to section 4.5.
Concomitant administration of both a CYP3A4 inhibitor and a CYP2C9 inhibitor with Tracleer should be
avoided (see section 4.5).

4.5 Interaction with other medicinal products and other forms of interaction

Bosentan is an inducer of the cytochrome P450 (CYP) isoenzymes CYP2C9 and CYP3A4. In vitro data
also suggest an induction of CYP2C19. Consequently, plasma concentrations of substances metabolised by
these isoenzymes will be decreased when Tracleer is co-administered. The possibility of altered efficacy of
medicinal products metabolised by these isoenzymes should be considered. The dosage of these products
may need to be adjusted after initiation, dose change or discontinuation of concomitant Tracleer treatment.

Bosentan is metabolised by CYP2C9 and CYP3A4. Inhibition of these isoenzymes may increase the
plasma concentration of bosentan (see ketoconazole). The influence of CYP2C9 inhibitors on bosentan
concentration has not been studied. The combination should be used with caution.

Fluconazole and other inhibitors of both CYP2C9 and CYP3A44: Concomitant administration with
fluconazole, which inhibits mainly CYP2C9, but to some extent also CYP3A4, could lead to large
increases in plasma concentrations of bosentan. The combination is not recommended. For the same reason,
concomitant administration of both a potent CYP3A4 inhibitor (such as ketoconazole, itraconazole or
ritonavir) and a CYP2C9 inhibitor (such as voriconazole) with Tracleer is not recommended.

Cyclosporine A: co-administration of Tracleer and cyclosporine A (a calcineurin inhibitor) is
contraindicated (see section 4.3). When co-administered, initial trough concentrations of bosentan were
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approximately 30-fold higher than those measured after bosentan alone. At steady state, bosentan plasma
concentrations were 3- to 4-fold higher than with bosentan alone. The mechanism of this interaction is most
likely inhibition of transport protein-mediated uptake of bosentan into hepatocytes by cyclosporine. The
blood concentrations of cyclosporine A (a CYP3A4 substrate) decreased by approximately 50%. This is
most likely due to induction of CYP3A4 by bosentan.

Tacrolimus, sirolimus.: co-administration of tacrolimus or sirolimus and Tracleer has not been studied in
man but co-administration of tacrolimus or sirolimus and Tracleer may result in increased plasma
concentrations of bosentan in analogy to co-administration with cyclosporine A. Concomitant Tracleer may
reduce the plasma concentrations of tacrolimus and sirolimus. Therefore, concomitant use of Tracleer and
tacrolimus or sirolimus is not advisable. Patients in need of the combination should be closely monitored

for adverse events related to Tracleer and for tacrolimus and sirolimus blood concentrations.

Glibenclamide: co-administration of bosentan 125 mg twice daily for 5 days decreased the plasma
concentrations of glibenclamide (a CYP3A4 substrate) by 40%, with potential significant decrease of the
hypoglycaemic effect. The plasma concentrations of bosentan were also decreased by 29%. In addition, an
increased incidence of elevated aminotransferases was observed in patients receiving concomitant therapy.
Both glibenclamide and bosentan inhibit the bile salt export pump, which could explain the elevated
aminotransferases. This combination should not be used. No drug-drug interaction data are available with
the other sulfonylureas.

Rifampicin: co-administration in 9 healthy subjects for 7 days of bosentan 125 mg twice daily with
rifampicin, a potent inducer of CYP2C9 and CYP3A4, decreased the plasma concentrations of bosentan by
58%, and this decrease could achieve almost 90% in an individual case. As a result, a significantly reduced
effect of bosentan is expected when it is co-administered with rifampicin. Concomitant use of rifampicin
and Tracleer is not recommended. Data on other CYP3 A4 inducers, e.g., carbamazepine, phenobarbital,
phenytoin and St. John’s wort are lacking, but their concomitant administration is expected to lead to

reduced systemic exposure to bosentan. A clinically significant reduction of efficacy cannot be excluded.

Lopinavir+ritonavir (and other ritonavir-boosted protease inhibitors).: co-administration of bosentan 125
mg twice daily and lopinavir+ritonavir 400+100 mg twice daily for 9.5 days in healthy volunteers resulted
in initial trough plasma concentrations of bosentan that were approximately 48-fold higher than those
measured after bosentan administered alone. On day 9, plasma concentrations of bosentan were
approximately 5-fold higher than with bosentan administered alone. Inhibition by ritonavir of transport
protein-mediated uptake into hepatocytes and of CYP3A4, thereby reducing the clearance of bosentan,
most likely causes this interaction. When administered concomitantly with lopinavir-+ritonavir, or other

ritonavir-boosted protease inhibitors, the patient’s tolerability of Tracleer should be monitored.

After co-administration of bosentan for 9.5 days, the plasma exposures to lopinavir and ritonavir decreased
to a clinically non significant extent (by approximately 14% and 17%, respectively). However, full
induction by bosentan might not have been reached and a further decrease of protease inhibitors cannot be
excluded. Appropriate monitoring of the HIV therapy is recommended. Similar effects would be expected
with other ritonavir-boosted protease inhibitors (see section 4.4).

10
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Other antiretroviral agents: no specific recommendation can be made with regard to other available
antiretroviral agents due to the lack of data. Due to the marked hepatotoxicity of nevirapine, which could

add to bosentan liver toxicity, this combination is not recommended.

Hormonal contraceptives: co-administration of bosentan 125 mg twice daily for 7 days with a single dose
of oral contraceptive containing norethisterone 1 mg + ethinyl estradiol 35 mcg decreased the AUC of
norethisterone and ethinyl estradiol by 14% and 31%, respectively. However, decreases in exposure were as
much as 56% and 66%, respectively, in individual subjects. Therefore, hormone-based contraceptives alone,
regardless of the route of administration (i.e., oral, injectable, transdermal or implantable forms), are not

considered as reliable methods of contraception (see sections 4.4 and 4.6).

Warfarin: co-administration of bosentan 500 mg twice daily for 6 days decreased the plasma concentrations
of both S-warfarin (a CYP2C9 substrate) and R-warfarin (a CYP3A4 substrate) by 29% and 38%,
respectively. Clinical experience with concomitant administration of bosentan with warfarin in patients
with pulmonary arterial hypertension did not result in clinically relevant changes in International
Normalized Ratio (INR) or warfarin dose (baseline versus end of the clinical studies). In addition, the
frequency of changes in warfarin dose during the studies due to changes in INR or due to adverse events
was similar among bosentan- and placebo-treated patients. No dose adjustment is needed for warfarin and
similar oral anticoagulant agents when bosentan is initiated, but intensified monitoring of INR is
recommended, especially during bosentan initiation and the up-titration period.

Simvastatin: co-administration of bosentan 125 mg twice daily for 5 days decreased the plasma
concentrations of simvastatin (a CYP3A4 substrate) and its active B-hydroxy acid metabolite by 34% and
46%, respectively. The plasma concentrations of bosentan were not affected by concomitant simvastatin.
Monitoring of cholesterol levels and subsequent dosage adjustment should be considered.

Ketoconazole: co-administration for 6 days of bosentan 62.5 mg twice daily with ketoconazole, a potent
CYP3A4 inhibitor, increased the plasma concentrations of bosentan approximately 2-fold. No dose
adjustment of Tracleer is considered necessary. Although not demonstrated through in vivo studies, similar
increases in bosentan plasma concentrations are expected with the other potent CYP3 A4 inhibitors (such as
itraconazole or ritonavir). However, when combined with a CYP3A4 inhibitor, patients who are poor
metabolisers of CYP2C9 are at risk of increases in bosentan plasma concentrations that may be of higher
magnitude, thus leading to potential harmful adverse events.

Epoprostenol: limited data obtained from a study (AC-052-356 [BREATHE-3]) in which 10 paediatric
patients received the combination of bosentan and epoprostenol indicate that after both single- and
multiple-dose administration, the Cmax and AUC values of bosentan were similar in patients with or
without continuous infusion of epoprostenol (see section 5.1).

Sildenafil: co-administration of bosentan 125 mg twice daily (steady state) with sildenafil 80 mg three

times a day (at steady state) concomitantly administered during 6 days in healthy volunteers resulted in a
63% decrease in the sildenafil AUC and a 50% increase in the bosentan AUC. Caution is recommended in

1
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the case of co-administration.

Digoxin: co-administration for 7 days of bosentan 500 mg twice daily with digoxin decreased the AUC,
Cmax and Cmin of digoxin by 12%, 9% and 23%, respectively. The mechanism for this interaction may be
induction of P-glycoprotein. This interaction is unlikely to be of clinical relevance.

4.6 Fertility, pregnancy and lactation

Pregnancy

Studies in animals have shown reproductive toxicity (teratogenicity, embryotoxicity, see section 5.3). There
are no reliable data on the use of Tracleer in pregnant women. The potential risk for humans is still

unknown. Tracleer is contraindicated in pregnancy (see section 4.3).

Use in women of child-bearing potential

Before the initiation of Tracleer treatment in women of child-bearing potential, the absence of pregnancy
should be checked, appropriate advice on reliable methods of contraception provided, and reliable
contraception initiated. Patients and prescribers must be aware that due to potential pharmacokinetic
interactions, Tracleer may render hormonal contraceptives ineffective (see section 4.5). Therefore, women
of child-bearing potential must not use hormonal contraceptives (including oral, injectable, transdermal or
implantable forms) as the sole method of contraception but must use an additional or an alternative reliable
method of contraception. If there is any doubt about what contraceptive advice should be given to the
individual patient, consultation with a gynaecologist is recommended. Because of possible hormonal
contraception failure during Tracleer treatment, and also bearing in mind the risk that pulmonary
hypertension severely deteriorates with pregnancy, monthly pregnancy tests during treatment with Tracleer
are recommended to allow early detection of pregnancy.

Breast-feeding

It is not known whether bosentan is excreted into human breast milk. Breast-feeding is not recommended
during treatment with Tracleer.

Fertility

Fertility studies in rats showed no effects on sperm parameters or fertility (see section 5.3).

4.7 Effects on ability to drive and use machines

No specific studies have been conducted to assess the direct effect of Tracleer on the ability to drive and

use machines. However, Tracleer may induce hypotension, with symptoms of dizziness or syncope that
could affect the ability to drive or use machines.

12
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4.8 Undesirable 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. Adverse reactions were defined as events
occurring in at least 1% of patients on bosentan and at a frequency at least 0.5% more than on placebo. The
most frequent adverse reactions are headache (11.5%), oedema/fluid retention (13.2%), abnormal liver
function test (10.9%) and anaemia/haemoglobin decrease (9.9%).

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 observed in 20 placebo-controlled studies and post-marketing experience with bosentan
are ranked according to 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); not known (cannot be estimated from the available data).

Within each frequency grouping, adverse reactions are presented in order of decreasing seriousness. No
clinically relevant differences in adverse reactions were observed between the overall dataset and the

approved indications.

System organ class Frequency Adverse reaction
Blood and lymphatic system Anaemia, haemoglobin decrease, (see
. Common )
disorders section 4.4)
: Anaemia or haemoglobin decreases
Not known o i
requiring red blood cell transfusion
Uncommon Thrombocytopenia
Uncommon Neutropenia, leukopenia
) Hypersensitivity reactions (including
Immune system disorders Common . . 5
dermatitis, pruritus and rash)
Rare Anaphylaxis and/or angioedema
Nervous system disorders Very common Headache®,
Common Syncope’
Cardiac disorders Common Palpitations*
Vascular disorders Common Flushing
Common Hypotension?
. . . Gastrooesophageal reflux disease
Gastrointestinal disorders Common ]
Diarrhoea
. . Abnormal liver function test , (see section
Hepatobiliary disorders Very common 4.4)
Aminotransferase elevations associated
Uncommon with hepatitis and/or jaundice (see section
4.4)
Rare Liver cirrhosis, liver failure

13
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Skin and subcutaneous disorders Common Erythema

General disorders and Oedema, fluid retention’
.. : i .. Very common
administration site conditions

1 Data derived from post-marketing experience, frequencies based on statistical modelling of placebo-controlled
clinical trial 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 11.5% of patients on bosentan and 9.8% of patients on placebo.

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

50edema or fluid retention was reported in 13.2% of patients on bosentan and 10.9% 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).

Paediatric population

Uncontrolled studies in paediatric patients with PAH (AC-052-356 [BREATHE-3]; AC-052-365 [FUTURE
1D

The safety profile in this population (BREATHE-3: n = 19, bosentan 2 mg/kg twice daily; treatment
duration 12 weeks; FUTURE 1: n = 36, bosentan 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 reactions were flushing (21%), headache, and
abnormal liver function test (each 16%). In FUTURE 1, the most frequent adverse reactions were infections
(33%) and abdominal pain/discomfort (19%). There were no cases of liver enzyme elevations in the
FUTURE 1 study.

Laboratory abnormalities

Liver test abnormalities

In the clinical programme, dose-dependent elevations in liver aminotransferases generally occurred within
the first 26 weeks of treatment, usually developed gradually, and were mainly asymptomatic. In the

post-marketing period rare cases of liver cirrhosis and liver failure have been reported.

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 20 integrated placebo-controlled studies, elevations in liver aminotransferases > 3 times the upper
limit of normal (ULN) were observed in 11.2% of the bosentan-treated patients as compared to 2.4% 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

14
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bilirubin (> 2 x ULN) without evidence of biliary obstruction in 0.2% (5 patients) on bosentan and 0.3% (6
patients) on placebo.

Haemoglobin

A decrease in haemoglobin concentration to below 10 g/dL from baseline was reported in 8.0% of
bosentan-treated patients and 3.9% of placebo-treated patients (see section 4.4).

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows
continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are

asked to report any suspected adverse reactions via the national reporting system listed below.

United Kingdom
Yellow Card Scheme
Website: www.mhra.gov.uk/yellowcard

Ireland

Pharmacovigilance Section

Irish Medicines Board

Kevin O’Malley House

Earlsfort Centre

Earlsfort Terrace

IRL - Dublin 2

Tel: +353 1 6764971

Fax: +353 1 6762517

Website: www.imb.ie

e-mail: imbpharmacovigilance@imb.ie

Malta

ADR Reporting

The Medicines Authority

Post-Licensing Directorate

203 Level 3, Rue D'Argens

GZR-1368 Gzira

Website: www.medicinesauthority.gov.mt
e-mail: postlicensing.medicinesauthority(@gov.mt

4.9 Overdose
Bosentan has been administered as a single dose of up to 2400 mg to healthy subjects and up to 2000
mg/day for 2 months in patients with a disease other than pulmonary hypertension. The most common

adverse reaction was headache of mild to moderate intensity.

Massive overdose may result in pronounced hypotension requiring active cardiovascular support. In the
post-marketing period there was one reported overdose of 10,000 mg of Tracleer taken by an adolescent

15
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male patient. He had symptoms of nausea, vomiting, hypotension, dizziness, sweating and blurred vision.
He recovered completely within 24 hours with blood pressure support. Note: bosentan is not removed
through dialysis.

5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: other antihypertensives, ATC code: C02KXO01

Mechanism of action

Bosentan is a dual endothelin receptor antagonist (ERA) with affinity for both endothelin A and B (ETA
and ETB) receptors. Bosentan decreases both pulmonary and systemic vascular resistance resulting in
increased cardiac output without increasing heart rate.

The neurohormone endothelin-1 (ET-1) is one of the most potent vasoconstrictors known and can also
promote fibrosis, cell proliferation, cardiac hypertrophy and remodelling, and is pro-inflammatory. These
effects are mediated by endothelin binding to ETA and ETB receptors located in the endothelium and
vascular smooth muscle cells. ET-1 concentrations in tissues and plasma are increased in several
cardiovascular disorders and connective tissue diseases, including pulmonary arterial hypertension,
scleroderma, acute and chronic heart failure, myocardial ischaemia, systemic hypertension and
atherosclerosis, suggesting a pathogenic role of ET-1 in these diseases. In pulmonary arterial hypertension
and heart failure, in the absence of endothelin receptor antagonism, elevated ET-1 concentrations are
strongly correlated with the severity and prognosis of these diseases.

Bosentan competes with the binding of ET-1 and other ET peptides to both ETA and ETB receptors, with a
slightly higher affinity for ETA receptors (Ki = 4.1-43 nanomolar) than for ETB receptors (Ki = 38-730
nanomolar). Bosentan specifically antagonises ET receptors and does not bind to other receptors.

Efficacy

Animal models
In animal models of pulmonary hypertension, chronic oral administration of bosentan reduced pulmonary

vascular resistance and reversed pulmonary vascular and right ventricular hypertrophy. In an animal model
of pulmonary fibrosis, bosentan reduced collagen deposition in the lungs.

Efficacy in adult patients with pulmonary arterial hypertension
Two randomised, double-blind, multi-centre, placebo-controlled studies have been conducted in 32 (study

AC-052-351) and 213 (study AC-052-352 [BREATHE-1]) adult patients with WHO functional class I1I-1V
pulmonary arterial hypertension (primary pulmonary hypertension or pulmonary hypertension secondary
mainly to scleroderma). After 4 weeks of bosentan 62.5 mg twice daily, the maintenance doses studied in
these studies were 125 mg twice daily in AC-052-351, and 125 mg twice daily and 250 mg twice daily in
AC-052-352.

16
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Bosentan was added to patients’ current therapy, which could include a combination of anticoagulants,
vasodilators (e.g., calcium channel blockers), diuretics, oxygen and digoxin, but not epoprostenol. Control

was placebo plus current therapy.

The primary endpoint for each study was change in 6-minute walk distance at 12 weeks for the first study
and 16 weeks for the second study. In both studies, treatment with bosentan resulted in significant increases
in exercise capacity. The placebo-corrected increases in walk distance compared to baseline were 76 metres
(p = 0.02; t-test) and 44 metres (p = 0.0002; Mann-Whitney U test) at the primary endpoint of each study,
respectively. The differences between the two groups, 125 mg twice daily and 250 mg twice daily, were not
statistically significant but there was a trend towards improved exercise capacity in the group treated with
250 mg twice daily.

The improvement in walk distance was apparent after 4 weeks of treatment, was clearly evident after 8
weeks of treatment and was maintained for up to 28 weeks of double-blind treatment in a subset of the
patient population.

In a retrospective responder analysis based on change in walking distance, WHO functional class and
dyspnoea of the 95 patients randomised to bosentan 125 mg twice daily in the placebo-controlled studies, it
was found that at week 8, 66 patients had improved, 22 were stable and 7 had deteriorated. Of the 22
patients stable at week 8, 6 improved at week 12/16 and 4 deteriorated compared with baseline. Of the 7
patients who deteriorated at week 8, 3 improved at week 12/16 and 4 deteriorated compared with baseline.

Invasive haemodynamic parameters were assessed in the first study only. Treatment with bosentan led to a
significant increase in cardiac index associated with a significant reduction in pulmonary artery pressure,

pulmonary vascular resistance and mean right atrial pressure.

A reduction in symptoms of pulmonary arterial hypertension was observed with bosentan treatment.
Dyspnoea measurement during walk tests showed an improvement in bosentan-treated patients. In the
AC-052-352 study, 92% of the 213 patients were classified at baseline as WHO functional class I1I and 8%
as class IV. Treatment with bosentan led to a WHO functional class improvement in 42.4% of patients
(placebo 30.4%). The overall change in WHO functional class during both studies was significantly better
among bosentan-treated patients as compared with placebo-treated patients. Treatment with bosentan was
associated with a significant reduction in the rate of clinical worsening compared with placebo at 28 weeks
(10.7% vs 37.1%, respectively; p = 0.0015).

In a randomised, double-blind, multi-centre, placebo-controlled study (AC-052-364 [EARLY]), 185 PAH
patients in WHO functional class II (mean baseline 6-minute walk distance of 435 metres) received
bosentan 62.5 mg twice daily for 4 weeks followed by 125 mg twice daily (n = 93), or placebo (n = 92) for
6 months. Enrolled patients were PAH-treatment-naive (n = 156) or on a stable dose of sildenafil (n = 29).
The co-primary endpoints were percentage change from baseline in pulmonary vascular resistance (PVR)
and change from baseline in 6-minute walk distance to Month 6 versus placebo. The table below illustrates
the pre-specified protocol analyses.
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PVR (dyn.sec/cm®) 6-Minute Walk Distance (m)
Placebo (n=88) | Bosentan (n=80) | Placebo (n=91) | Bosentan (n=86)
Baseline (BL); mean (SD) 802 (365) 851 (535) 431 (92) 443 (83)
Change from BL; mean (SD) 128 (465) —69 (475) =8 (79) 11 (74)
Treatment effect —22.6% 19
95% CL -34,-10 —4,42
P-value <0.0001 0.0758

PVR = pulmonary vascular resistance

Treatment with bosentan was associated with a reduction in the rate of clinical worsening, defined as a
composite of symptomatic progression, hospitalisation for PAH and death, compared with placebo
(proportional risk reduction 77%, 95% CI 20%-94%, p = 0.0114). The treatment effect was driven by
improvement in the component symptomatic progression. There was one hospitalisation related to PAH
worsening in the bosentan group and three hospitalisations in the placebo group. Only one death occurred
in each treatment group during the 6-month double-blind study period, therefore no conclusion can be
drawn on survival.

Long-term data were generated from all 173 patients who were treated with bosentan in the controlled
phase and/or were switched from placebo to bosentan in the open-label extension phase of the EARLY
study. The mean duration of exposure to bosentan treatment was 3.6 + 1.8 years (up to 6.1 years), with 73%
of patients treated for at least 3 years and 62% for at least 4 years. Patients could receive additional PAH
treatment as required in the open-label extension. The majority of patients were diagnosed with idiopathic
or heritable pulmonary arterial hypertension (61%). Overall, 78% of patients remained in WHO functional
class II. Kaplan-Meier estimates of survival were 90% and 85% at 3 and 4 years after the start of treatment,
respectively. At the same timepoints, 88% and 79% of patients remained free from PAH worsening (defined
as all-cause death, lung transplantation, atrial septostomy or start of intravenous or subcutaneous prostanoid
treatment). The relative contributions of previous placebo treatment in the double-blind phase and of other
medications started during the open-label extension period are unknown.

In a prospective, multi-centre, randomised, double-blind, placebo-controlled study (AC-052-405
[BREATHE-5]), patients with pulmonary arterial hypertension WHO functional class III and Eisenmenger
physiology associated with congenital heart disease received bosentan 62.5 mg twice daily for 4 weeks,
then 125 mg twice daily for a further 12 weeks (n =37, of whom 31 had a predominantly right to left,
bidirectional shunt). The primary objective was to show that bosentan did not worsen hypoxaemia. After 16
weeks, the mean oxygen saturation was increased in the bosentan group by 1.0% (95% CI —-0.7%-2.8%) as
compared to the placebo group (n = 17 patients), showing that bosentan did not worsen hypoxaemia. The
mean pulmonary vascular resistance was significantly reduced in the bosentan group (with a predominant
effect observed in the subgroup of patients with bidirectional intracardiac shunt). After 16 weeks, the mean
placebo-corrected increase in 6-minute walk distance was 53 metres (p = 0.0079), reflecting improvement
in exercise capacity. Twenty-six patients continued to receive bosentan in the 24-week open-label extension
phase (AC-052-409) of the BREATHE-5 study (mean duration of treatment = 24.4 + 2.0 weeks) and, in

general, efficacy was maintained.
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An open-label, non-comparative study (AC-052-362[BREATHE-4]) was performed in 16 patients with
WHO functional class III PAH associated with HIV infection. Patients were treated with bosentan 62.5 mg
twice daily for 4 weeks followed by 125 mg twice daily for a further 12 weeks. After 16 weeks’ treatment,
there were significant improvements from baseline in exercise capacity: the mean increase in 6-minute
walk distance was 91.4 metres from 332.6 metres on average at baseline (p < 0.001). No formal conclusion
can be drawn regarding the effects of bosentan on antiretroviral drug efficacy (see also section 4.4).

There are no studies to demonstrate beneficial effects of Tracleer treatment on survival. However,
long-term vital status was recorded for all 235 patients who were treated with bosentan in the two pivotal
placebo-controlled studies (AC-052-351 and AC-052-352) and/or their two uncontrolled, open-label
extensions. The mean duration of exposure to bosentan was 1.9 years + 0.7 years (min: 0.1 years; max: 3.3
years) and patients were observed for a mean of 2.0 & 0.6 years. The majority of patients were diagnosed as
primary pulmonary hypertension (72%) and were in WHO functional class 111 (84%). In this total
population, Kaplan-Meier estimates of survival were 93% and 84% 1 and 2 years after the start of treatment
with bosentan, respectively. Survival estimates were lower in the subgroup of patients with PAH secondary
to systemic sclerosis. The estimates may have been influenced by the initiation of epoprostenol treatment in
43/235 patients.

Study performed in children with pulmonary arterial hypertension

One study has been conducted in children with pulmonary hypertension. Bosentan film-coated tablets were
evaluated in an open-label non-controlled study in 19 paediatric patients with pulmonary arterial
hypertension (AC-052-356 [BREATHE-3]: primary pulmonary hypertension, 10 patients, and pulmonary
arterial hypertension related to congenital heart diseases, 9 patients). This study was primarily designed as a
pharmacokinetic study (see section 5.2). Patients were divided into and dosed according to three
body-weight groups for 12 weeks. Half of the patients in each group were already being treated with
intravenous epoprostenol and the dose of epoprostenol remained constant for the duration of the study. The
age range was 3—15 years. Patients were in WHO functional class II (n = 15 patients, 79%) or class III (n =
4 patients, 21%) at baseline.

Haemodynamics were measured in 17 patients. The mean increase from baseline in cardiac index was 0.5
L/min/m2, the mean decrease in mean pulmonary arterial pressure was 8 mmHg, and the mean decrease in
PVR was 389 dyn-sec-cm-5. These haemodynamic improvements from baseline were similar with or
without co-administration of epoprostenol. Changes in exercise test parameters at week 12 from baseline
were highly variable and none were significant.

Combination with epoprostenol

The combination of bosentan and epoprostenol has been investigated in two studies: AC-052-355
(BREATHE-2) and AC-052-356 (BREATHE-3). AC-052-355 was a multi-centre, randomised, double-blind,
parallel-group study of bosentan versus placebo in 33 patients with severe pulmonary arterial hypertension
who were receiving concomitant epoprostenol therapy. AC-052-356 was an open-label, non-controlled
study; 10 of the 19 paediatric patients were on concomitant bosentan and epoprostenol therapy during the
12-week study. The safety profile of the combination was not different from the one expected with each
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component and the combination therapy was well tolerated in children and adults. The clinical benefit of
the combination has not been demonstrated.

Systemic sclerosis with digital ulcer disease

Two randomised, double-blind, multi-centre, placebo-controlled studies have been conducted in 122 (study
AC-052-401 [RAPIDS-1]) and 190 (study AC-052-331 [RAPIDS-2]) adult patients with systemic sclerosis
and digital ulcer disease (either ongoing digital ulcers or a history of digital ulcers within the previous year).
In study AC-052-331, patients had to have at least one digital ulcer of recent onset, and across the two
studies 85% of patients had ongoing digital ulcer disease at baseline. After 4 weeks of bosentan 62.5 mg
twice daily, the maintenance dose studied in both these studies was 125 mg twice daily. The duration of
double-blind therapy was 16 weeks in study AC-052-401, and 24 weeks in study AC-052-331.

Background treatments for systemic sclerosis and digital ulcers were permitted if they remained constant
for at least 1 month prior to the start of treatment and during the double-blind study period.

The number of new digital ulcers from baseline to study endpoint was a primary endpoint in both studies.
Treatment with bosentan resulted in fewer new digital ulcers for the duration of therapy, compared with
placebo. In study AC-052-401, during 16 weeks of double-blind therapy, patients in the bosentan group
developed a mean of 1.4 new digital ulcers vs 2.7 new digital ulcers in the placebo group (p = 0.0042). In
study AC-052-331, during 24 weeks of double-blind therapy, the corresponding figures were 1.9 vs 2.7 new
digital ulcers, respectively (p = 0.0351). In both studies, patients on bosentan were less likely to develop
multiple new digital ulcers during the study and took longer to develop each successive new digital ulcer
than did those on placebo. The effect of bosentan on reduction of the number of new digital ulcers was
more pronounced in patients with multiple digital ulcers.

No effect of bosentan on time to healing of digital ulcers was observed in either study.

5.2 Pharmacokinetic properties

The pharmacokinetics of bosentan have mainly been documented in healthy subjects. Limited data in
patients show that the exposure to bosentan in adult pulmonary arterial hypertension patients is
approximately 2-fold greater than in healthy adult subjects.

In healthy subjects, bosentan displays dose- and time-dependent pharmacokinetics. Clearance and volume
of distribution decrease with increased intravenous doses and increase with time. After oral administration,

the systemic exposure is proportional to dose up to 500 mg. At higher oral doses, Cmax and AUC increase

less than proportionally to the dose.

Absorption

In healthy subjects, the absolute bioavailability of bosentan is approximately 50% and is not affected by

food. The maximum plasma concentrations are attained within 3—5 hours.
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Distribution

Bosentan is highly bound (> 98%) to plasma proteins, mainly albumin. Bosentan does not penetrate into

erythrocytes.

A volume of distribution (Vss) of about 18 litres was determined after an intravenous dose of 250 mg.

Biotransformation and elimination

After a single intravenous dose of 250 mg, the clearance was 8.2 L/h. The terminal elimination half-life
(t1/2) is 5.4 hours.

Upon multiple dosing, plasma concentrations of bosentan decrease gradually to 50%—65% of those seen
after single dose administration. This decrease is probably due to auto-induction of metabolising liver
enzymes. Steady-state conditions are reached within 3-5 days.

Bosentan is eliminated by biliary excretion following metabolism in the liver by the cytochrome P450
isoenzymes, CYP2C9 and CYP3A4. Less than 3% of an administered oral dose is recovered in urine.

Bosentan forms three metabolites and only one of these is pharmacologically active. This metabolite is
mainly excreted unchanged via the bile. In adult patients, the exposure to the active metabolite is greater
than in healthy subjects. In patients with evidence of the presence of cholestasis, the exposure to the active
metabolite may be increased.

Bosentan is an inducer of CYP2C9 and CYP3A4 and possibly also of CYP2C19 and the P-glycoprotein. In
vitro, bosentan inhibits the bile salt export pump in hepatocyte cultures.

In vitro data demonstrated that bosentan had no relevant inhibitory effect on the CYP isoenzymes tested
(CYP1A2, 2A6, 2B6, 2C8, 2C9, 2D6, 2E1, 3A4). Consequently, bosentan is not expected to increase the

plasma concentrations of medicinal products metabolised by these isoenzymes.

Pharmacokinetics in special populations

Based on the investigated range of each variable, it is not expected that the pharmacokinetics of bosentan
will be influenced by gender, body weight, race, or age in the adult population to any relevant extent. No

pharmacokinetic data are available in children under 2 years.

Children
The pharmacokinetics of single and multiple oral doses of the film-coated tablet formulation of bosentan

were studied in paediatric patients with pulmonary arterial hypertension who were dosed on the basis of
body weight (see section 5.1, AC-052-356 [BREATHE-3]). The exposure to bosentan decreased with time
in a manner consistent with the known auto-induction properties of bosentan. The mean AUC (CV%)

values of bosentan in paediatric patients treated with 31.25, 62.5 or 125 mg twice daily were 3,496 (49),
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5,428 (79), and 6,124 (27) ng-h/mL, respectively, and were lower than the value of 8,149 (47) ng-h/mL
observed in adult patients with pulmonary arterial hypertension receiving 125 mg twice daily. At steady
state, the systemic exposures in paediatric patients weighing 10-20 kg, 2040 kg and > 40 kg were 43%,

67% and 75%, respectively, of the adult systemic exposure.

In a second pharmacokinetic study (AC-052-365 [FUTURE 1]), 36 paediatric patients aged 2—11 years
with PAH were treated at 2 and 4 mg/kg twice daily with the dispersible tablet. No dose proportionality was
observed. Steady-state bosentan plasma concentrations were similar at oral doses of 2 and 4 mg/kg. The
AUCtwas 3,577 ng-h/mL for 2 mg/kg twice daily and 3,371 ng-h/mL for 4 mg/kg twice daily.The average
exposure to bosentan in paediatric patients was about half the exposure in adult patients at the 125 mg
twice daily maintenance dose but showed a large overlap with the exposures in adults. Based on the
findings in studies BREATHE-3 and FUTURE 1, it appears that the exposure to bosentan reaches a plateau
at lower doses in paediatric patients than in adults, and that doses higher than 2 mg/kg twice daily will not
result in greater exposure to bosentan in paediatric patients.

The consequences of these findings regarding hepatotoxicity are unknown. Gender and the concomitant use
of intravenous epoprostenol had no significant effect on the pharmacokinetics of bosentan.

Hepatic impairment

In patients with mildly impaired liver function (Child-Pugh class A) no relevant changes in the
pharmacokinetics have been observed. The steady-state AUC of bosentan was 9% higher and the AUC of
the active metabolite, Ro 48-5033, was 33% higher in patients with mild hepatic impairment than in
healthy volunteers.

The impact of moderately impaired liver function (Child-Pugh class B) on the pharmacokinetics of
bosentan and its primary metabolite Ro 48-5033 was investigated in a study including 5 patients with
pulmonary hypertension associated with portal hypertension and Child-Pugh class B hepatic impairment,
and 3 patients with pulmonary arterial hypertension from other causes and normal liver function. In the
patients with Child-Pugh class B liver impairment, the mean (95% CI) steady-state AUC of bosentan was
360 (212-613) ng.h/mL, i.e., 4.7 times higher, and the mean (95% CI) AUC of the active metabolite Ro
48-5033 was 106 (58.4-192) ng.h/mL, i.e., 12.4 times higher than in the patients with normal liver function
(bosentan: mean [95% CI] AUC : 76.1 [9.07-638] ng.h/mL; Ro 48-5033: mean [95% CI] AUC 8.57
[1.28-57.2] ng.h/ml). Though the number of patients included was limited and with high variability, these
data indicate a marked increase in the exposure to bosentan and its primary metabolite Ro 48-5033 in
patients with moderate liver function impairment (Child-Pugh class B).

The pharmacokinetics of bosentan have not been studied in patients with Child-Pugh class C hepatic
impairment. Tracleer is contra-indicated in patients with moderate to severe hepatic impairment, i.e.,
Child-Pugh class B or C (see section 4.3).

Renal impairment
In patients with severe renal impairment (creatinine clearance 15-30 mL/min), plasma concentrations of

bosentan decreased by approximately 10%. Plasma concentrations of bosentan metabolites increased about

2-fold in these patients as compared to subjects with normal renal function. No dose adjustment is required
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in patients with renal impairment. There is no specific clinical experience in patients undergoing dialysis.
Based on physicochemical properties and the high degree of protein binding, bosentan is not expected to be
removed from the circulation by dialysis to any significant extent (see section 4.2).

5.3 Preclinical safety data

A 2-year carcinogenicity study in mice showed an increased combined incidence of hepatocellular
adenomas and carcinomas in males, but not in females, at plasma concentrations about 2 to 4 times the
plasma concentrations achieved at the therapeutic dose in humans. In rats, oral administration of bosentan
for 2 years produced a small, significant increase in the combined incidence of thyroid follicular cell
adenomas and carcinomas in males, but not in females, at plasma concentrations about 9 to 14 times the
plasma concentrations achieved at the therapeutic dose in humans. Bosentan was negative in tests for
genotoxicity. There was evidence of a mild thyroid hormonal imbalance induced by bosentan in rats.
However, there was no evidence of bosentan affecting thyroid function (thyroxine, TSH) in humans.

The effect of bosentan on mitochondrial function is unknown.

Bosentan has been shown to be teratogenic in rats at plasma levels higher than 1.5 times the plasma
concentrations achieved at the therapeutic dose in humans. Teratogenic effects, including malformations of
the head and face and of the major vessels, were dose dependent. The similarities of the pattern of
malformations observed with other ET receptor antagonists and in ET knock-out mice indicate a class
effect. Appropriate precautions must be taken for women of child-bearing potential (see sections 4.3, 4.4
and 4.6).

In fertility studies in male and female rats at plasma concentrations 21 and 43 times, respectively, the
expected therapeutic level in humans, no effects on sperm count, motility and viability, or on mating
performance or fertility were observed, nor was there any adverse effect on the development of the

pre-implantation embryo or on implantation.

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Tablet core:

Maize starch
Pregelatinised starch
Sodium starch glycollate
Povidone

Glycerol dibehenate
Magnesium stearate

Film coat:
Hypromellose
Glycerol triacetate
Talc
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Titanium dioxide (E171)
Iron oxide yellow (E172)
Iron oxide red (E172)
Ethylcellulose

6.2 Incompatibilities

Not applicable.

6.3 Shelf life

4 years

6.4 Special precautions for storage

Do not store above 30 °C.

6.5 Nature and contents of container

PVC/PE/PVDC/aluminium-blisters containing 14 film-coated tablets.
Cartons contain 14, 56 or 112 film-coated tablets.

Not all pack sizes may be marketed.

6.6 Special precautions for disposal and other handling

No special requirements for disposal.

7. MARKETING AUTHORISATION HOLDER

Actelion Registration Ltd
Chiswick Tower, 13th Floor
389 Chiswick High Road
London W4 4AL

United Kingdom

8. MARKETING AUTHORISATION NUMBERS

EU/1/02/220/001
EU/1/02/220/002
EU/1/02/220/003

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Date of first authorisation: 15 May 2002
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Date of renewal: 15 May 2012

10. DATE OF REVISION OF THE TEXT

September 2013

Detailed information on this medicinal product is available on the website of the European Medicines

Agency http://www.ema.europa.eu/.
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BV DB % BT Tracleer & Fh- U i RI% A RN K IE 2N Sy S LB CTH %,

DR B e BA 2 o 479 2 B AR i i £ e FR A

Jifi i L EE e MR T 2 AL BEREA R A BT 5 BT x5 & LRI FEMm S Tunznyy, L
L. 77 BR MR (AC-052-301/302 [ENABLE 1&2] #ER) 2B\ T, EIEDEMLAREH
F Lo f (Rt & o HG5E4 80441, 77 ARG B3 807 f5]) 1% LY 1.5 R DIRED
Thohi-, KRB TIE, Rt & % EBE% 4~8 BRI ME ORI L D ABRIE O E ) L
FA UM, ZHULIRIEITE (fluid retention) DOFERTH - 7= ATREMEN S D, AR TlL, AT
DEfEE LT, R OERERMN, ~E7 7 EREDIKT KON FKENE (leg oedema) B HE N
DRO LTz, KRBOKTRIZIE, R X U E5EEL 7T 8REGEEOR T, LRSI
X9 D ABENE SUTSE T RITE T D =T o Tz, LI > T, FRCEE M EIE O IUFEE R E
(systolic dysfunction) Z &0 L TV 256 1%, NKIFRE OlE (KEHINZRE) ofFELE=4
Vo735 ERRMERSND, 20O XD AeflEmn il LizGa1E. FURSI O S-% Bth3 2 0>,

5 LTV AFIRAI OG- &4 8 5, Tracleer D ¥ 5-BIAAHTIARIRITE 3306 S T- B Tl
FIRANI OB 2G5 2 &,

HIV Y%A 5 tih AR i s ifn = i

HIV &G O FENIRMEAG R L EREZ A L, S br U A LRI E RGN TV 5 BE~DERK
R T Tracleer ODFEHRRERITIRE SN TS (5.1 HiZH), EFEMAZIRE LR 2 &
B S+ Y M FELOHAEERRRTIL, R ¥ o omEhEEs B L, &5LA% 4
HEICHREMEIZZEL GS5HIZHR), VM FEAT—X a7 7 —FBHEKRORG D VNIER R
# T Tracleer D52 BAIAT 58513, BE O Tracleer ICXT A A A EEICE=2Y 7 L,
B GONC IR U A 7 & TSR A SRR 2 ) 2 L, i hr U A LRI E R
& DRI, BHIRRATFEER OCMEFAEER DO Y 27 08 EH4 2 mTREMED RS T &
720N, AR H AZIE CYPAS0 S EAICBE T 2 AE O FREMER H Y (45 Hiz) . L
ha oA NVAIEOFIEIC L RITTAREER S D720, 20 X 5 REBFIT OV TIE, HIV K
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BB 2EERE=F Y I RMETH D,

T PEPAZEPEATR . (COPD) (TS 3 2 ifi e if i

FIHED COPD (GOLD O FEJEFEEAFA T AT — 2 M) (TFeFsT 2 Ml MLUESE 26 % B3 11 45 % %t
G b U8R, JERIR, 12 HRBRICBW T, R X OBl OB EZ R Lz, 4
IRFHS RN & IR A IR T 3B b, b K< AN A EFLITIFREEE (dyspnoea)
T, Ay FUoEERICEVEELE,

fih DFEHAI & DPFHEE G-

Tracleer & 27 v ZRY o A DHFHHEGIIESTH L (43 RO 45 HZH),

Tracleer & 77U R 7 T3 K, 7atry — kN 77 oy OGRS AR, 3
HZHOWTIT 4.5 Hiz M, CYP3A4 BLEFA K O CYP2CY FLER DA & OO A#51%, BT 5~
xThd Ws5EHBR),

4.5 fhDIEA L DHEAEIEHR

R &%, F 827 a—2P450 (CYP) 74 VA L CYP2CY K Uf CYP3A4 OFFEAITH 5,
Invitro 7 —% TlX, CYP2C19 OFFE L RIZEINTND, ZD=D, TIHDT A VP A KXo
TR SN DWE OISR IREE L, Tracleer Z# FHE 535 IR TFTTH5ZE03H D, LT - T,
INHDT A VYA LD Ko TIHADOFHINENZEALT 2 WML ZET 2 0EN S D,
Tracleer & OB G OBME%L. BEHTIZ Tracleer DHAEBEEZZEE L=V . Tracleer DHFH % F ik
THHEEIE. ZoEAOHELFH TLLERHLEEXLND,

R & 0E, CYP2C9 K ONCYP3A4 [Z L » TS D, b7 A4 YA LARREEIND Z
LlZE R o omERREN ERTLAREENSD (7 hat Y — L OESH), CYP2C9
FLERIN R Z o OREICRIFTTREL BT 285BI FEE S cuniy, BFHT 2854813,
HEIZITH Z &,

Zz2 I & CYP2CY9 K OF CYP3A4 [ 24 : £1Z CYP2CY Z[HE L, CYP3C4 & & 5 FLE
EFHTLaF S — L HERET AL RErZ oo miEREENKIEIC FAT 5 ATREMER S
5, Zaty— Lt OfFHEGIFHERE I AR, FROBH T, A& &) CYP3A4
FLER (X haFy—n, A hF7aFy—n U RNFEARE) KONCYP2C FEHR (R =25
V' — L7 ) WAl L Tracleer OPFHIESITHER S 720,

2 XNY A Tracleer &7 B AKRY A (I =a—V URAER) OFHESIE, 2=
Thsd @3EHBR), EEIC, RGO RE 2O T 7L, Rt o ¥ o FmE
E#% X030 [Emnot-, EFREICK T AR Z o OMETEE L Rt & Bk Eo
LIV b3~ afGmEmhoTl, ZOMEEROHFIL, 7 AR Vslgiks v\ ExEi Lz
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R & o OFMIa~DOIY AL EZRET 5720 Th D AREERRE VN EB X DND, v/ r AR
Uy A (CYP3A4 OFE) OIMmFIREIX, 9 50%KF Lz, ZhiEAErZ 12k D CYP3A4 7
BZErbDEEZLND,

Lo YAX, AR A7) AAXII 1 U A A% Tracleer & FF#S L7- Bk akBR X
TSN TRV, 7 RRY v A LG LIZEE ERRIC, 2270 ) A2 Tvr Y
ARG T D L, R Z o OMERREDN EH3 5 FHEMEDN & 5, Tracleer O H B 512
K& 7v ) A2 Tva ) AAOMBEFRREMNMET T2 RN H 5, L7eh > T, Tracleer
EE v AATa Y AAOHAEGIIT O NE TiEew, FHEGERLERBFICONT
%, Tracleer (IZ X DHAEFLR, LOX 70 LA (T v U AAOMAEHEEZEEICTE=4 Y
7452k,

YN FI R R 2 125mgl H2 %S HEFRBEGT5&, 7RV 2 53R
(CYP3A4 H) DIEFRHREN 0% T L, bk FERSKIEICE T Lz, Rt rom
BERREE S 29%(K F L7z, F72, PRHEL LB BT, iR LR ORBER EREBED 5
Nice, 7V R 27 7 REORE U %, BHBIEOERIER S 720 ET S0, RN -
ATHEEZE2LND, ZOL ARG IThRNI &, DA VE = VIRFERIEA] & DO3EY)
FHAERCET 27— 370,

Y 77 B AAERERL 9 BT, F0172 CYP2C9 X CYP3A4 OFFEHITHH Y 77 B
EAREBUZ U 125mgl H2[E 7 HREZFHLIZE 2 A, R X o OiMmEREREN S8%IK T L.
FI90%E T L7z bBO LN, LIeRnoT, V77 rafHT &, AUV Z DR
HERKIBIIR T T2 N TPHEEIND, U7 7B L Tracleer Off I GITHERE S 7wy,

fhd> CYP3A4 FHEHK]| (DN NR~PBE L, T2 /)N VEX—)L Txz=h [V, B P a—r R
U — 2 E) ICHTEHT—XIIELN TRV, 20 K9 RREAI L ot &R GIcEy, REev
Z o DRHREERNBADT D ENTRI L, BRAICEKR LA DEDOIR T O FTREMEIIERSN T &
7200,

ZEFENAY NTEL (RO D Y T EILT—X p 7 T T — P ER) AR
Z125mgl H2EEmEFEL+T FFEL400+100mg 1 H 2 [F% 9.5 HRAGFHEES L= &
AR HZCOWHI N T TRENRE X CHEFIRER L L TR EENo T, IS
9 HHEIZB T AR Z o OMmEhEEIL, Rt ¥ o BAREHRORK S (EEhoT-, ZOMA
TER OB L LTiX, U M FEADEES X7 E A2 LT Fia~D Y A& K O CYP3A4 %
FHEST 2720, RerZr07 V770 ARKRTTLHEELLND, rEFEL+Y FFELX
oV v e —2 a7 —RIERE ARG T 525 51%, BE O Tracleer (23795
AR ET=2Y) 07352k,

95 HDARE L Z v EDfEM%, n L+ U e Lo EE & IR EE TR
WEREDORD Z R LT (ENENR 14% KL DN 17%), L, R Z Al X D538 ICITN
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TmoTWeholotE2bNDT2, 7 a7 7 —EHEKRDEEN S LI N 5 alGetEiLbRst
T&ER, HIVIIEICKTT 2R =% ) 7 &21TH Z iz Ens, ol hFeLr—
A NTa T T —BHERICOVWTHRBEOEENRTHIND (44 HSMH),

FOMDILL P oA LR T AR, oL ha oA L AEKICET ARSI TE
RV, TP L. R ETEAIIBEERITEERNH Y R 2 o OffEME S & HICERET S ATRE
MWRH DT, JEHEGII TR WD &,

ITHHEFE )V TF AT e lmgt T TF =V A N T U A —/L 35 ug & ek DTSR O
HEEEG R 2 0 125mgl A 2E7 Hi&EGEE20HT2E, /v FATn 0 R F =)L
T AT VA —ILOBRGERE (AUC) BTN 14% LD 31%ED Lz, LasL, fix ogsrE Iz
BT 2BREORDRIZZNTN 56% MK N 66% ThH o7z, Lizii-> T, HRIVERHIEHIT, &5
PR (R, VRS, BRI G DIALR) (2R &7, B CIdfe FEAnBEys L X7 Sh
20N (44 V46 EiBIR),

oz R ter# 2 500mgl H2EL, 6 HREIOGFHEEIZE Y, S-ULv7 7 U (CYP2CY
DOHE) L OR-U LT 7 U > (CYP3A4 DIEE) O iR EENZNZH 29% K% O 38%IK F L 7=,
JHE IR = M ESEREIC T L7 7 U v Rt o & o 2 PEHHR S LT BRREBR ClZ, INR & UL
77V CORE (R—RAT A LEREERA TREOLLER) ICERRIICER 2 EBHIA LR >
oo Flo, INR OERLAEFRIC L VRBHRFICcOLT7 7V COHEEZEER LTEEX, &
U UERBERER T TR EEETHBRE CH 72, R ¥ U ORERIGRIZ, TLT
7 U 2 R ORI O O HUEE[E KO H EFRE LB R WA FrCR ' v & v O GBI RE K O &
FFIZIZINR DE =4V U 7 ZEEIITH 2 BRI D,

SUNIEF R H L 125mg ] H 205 HREIOFHEEGICE Y "2 ZF o (CYP3AS
DOIE) KOEOIEE B-B Fa XU BAGEY O mAERIREN, 22 34% & D 46%(K T L7z,
A2 OmETREL, Yo R"AEZF ORI L 22BIIZ T2, 2 L AT a—LED
F=H Y T ERTV, LERAERTSERRT S L,

L had =R F L 625mg ] B 2[E 6 A&7 CYP3A4 BRERITH L7 haTF Y
—NVEGHT L & R Z o OMERREDK 2 {512 EA L7c, Tracleer O E&FAEI IIARE TH
%, Invivo BER TITZH NI I TV, ldFRI17e CYP3A4 THEHR] (f v T a2y — Kk
WY M FEARE) EDOPFHICEN T, R ¥ o EPEERFIC LR T2 & 20605,
L72rL. CYP3A4 [HEHR L OfFHI%. CYP2CO TORBEENMEWEEICBW T, R &
DOIMAEFREN LY EF L, AEFERPHEIT DML H 5.

TRz —b 3B (AC-052-356, BREATHE-3) THEONET—X IR, R X

VROTARTa AT ) =V EFFARE L /NREE 10 fllicksyw T, Bl E &K O ERSG % OR
LA D Coax LN AUCEIZ= R T 1 2T ) — )L ORGSR GO EIZ b &3, FfEET
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Hotm (5.1 HizR),

ST T b AEERANICR L Z 2 125mg 1 H 2 [\ (EFEIREE) LTS 7 41 80mg 1
H3[E (GEFIRAE) 26 BIIOHHAKEG LIz Z A, VAT T 7 4 MV EORE X D AUC BEN
A 63%I D DN 50%IE N L7, &5 T 258IITEEICITI 2 &,

CIF AR EZ 2 500mg 1 H 2B 7T HOFHEGIZEY, 3% 2D AUC, Cumax.
Cumin D3 E VLI 12%, 9%, 23%d LTc, ZOFAEAEHOWTIL, PHIEROFEICLL &R
HILDM, R EITFFICEZE Tl e,

4.6 FHRE. AR O¥ZHL

L3RI

A W REBRICB W, AFEERENRD LN TS (M. IBIRENE. S3EER), i+
BE LT D0 NIZH81T D Tracleer DfFEFHICBE T DHEERT — X 13720, & MIKT 2IBEEN72fE
FRIEIZAREACTdH 5, Tracleer 1L, HRICIIZEETH S 43 HiHHK),

PEBR T RE Aot AN 81T 5 T

TR % ATREMED & 5l A% LTI, Tracleer 4% 5-% BAMAT DRI, R L TWRWD & A0
AL M ERBEATIEIZ DWW T R 8 21TV fEF R ED B SN 2 & 2R T 5 2 &,
B L OV AT, S EhRE AR ALAERIZ & Y | Tracleer 2348 /L& bR 3K % M4 |29~ 5 AT RE
MERGHDLZEIERET AL GSHIZR), Lo T, WIRT A AREMOH DM AT, KT
VBTSRRI, VRS, BRI, HEOIALRGREATR) 2 B OBETE E L TERT 2 O Tidke
< MM/ IEZ OF SO ORHTIE S UCHERT2 2 &, flx O BE ITRETIEICB L
TED LS 52T H_REDPAIARGEIL, WARELHKT 5 Z LR HLES LD, Tracleer
FeGmE, ARV URHEIR NS AR D ATREME N B D T & & FEIRIC K0 i U 2N KhE L AL
THUVRINoDHZ EABE L, Tracleer O GWIMHIL, iERZ BHI R T 5 72 DI RR A %
BHATY Z L RHER SRS,

cti)

R %o, B O FITBITT D 0E0NEARHTH S, Tracleer Z AR AT ORAITHEE SN
AN

AGEE

7 v FaERAWIARBRIZ LY | BT A =2 KOATEREIEITRD bivigino7z (5.3 iz
M),
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4.7 BEEOFEER OCEROBRIERICK T 2 &

H B o0l K O O BERE 112 %d~ % Tracleer O B2 70 B8 B3 2 el 22 5Bk 13 550
TR, L L, Tracleer (2 & 0 @i EDEHT 5 Z &M H D DT, FHEMED T IUFRMH D
H B B O TE R N OB DB B 2 AT REE D & 5,

4.8 HELLIRWEH

SESERBEINEZ MR L L2777 B A BEER 20 3RV T A5 2,486 Bl A& 2 100
~2000mg/H., 1,838 BNZT T v ARZ&E LTz, VFHREHMIZ45HETH -7z, BHEMIZRE
VAU HEBRED 1%L L, TR REERED 0.5% FOBHECTRE LR EER L, &
b XL B O NZEIWERIE, )W (headache) (11.5%). V#iE (oedema) {AikHTHE (fluid retention)
(13.2%) . AF#sESLE (abnormal liver function test) (10.9%). KN O'E 1l (anaemia) /~FE7 ot
>V (haemoglobin decrease) (9.9%) Th o7z, RN X U OFGIZXL Y, HEKGH 72T
FREAET7v U RER TR N (448 R85 L OMER EoEE) 281),

RN & D77 AR REER 20 305 & O O IR TR LIZEERZ, LT L 9 (12
BHEECHFE LT,

Very common (>1/10), Common (>1/100, <1/10), uncommon (>1/1,000, <1/100) ., rare (>1/10,000,
<1/1,000) , very rare (<1/10,000), notknown (AFL7=7—ZnLHEETET),

RWERIZ, BMESFEICEEEOS WS ONLIAICEEHK L., 7—%ty MRETRD bzl
TER &ARGR S U723 TR B LT BIVEH ORI BRIR I BB AR 78135 H LR DN o T,

=B R HE BREE BIEA
MEE LY R EE Common 21 (Anaemia) ., ~F 27 & &L ED>
(Blood and lymphatic (haemoglobin decrease) (4.4 HiZR)
system disorders) < BH PRI ER G ML 2 22~ 5 & fl (Anaemia) X
II~E 7 v BB (haemoglobin
decreases) !
Uncommon M/ IEE - (Thrombocytopenia) !
Uncommon I ERISE  (Neutropenia) . [ I BRI
/DJiE  (leukopenia) !
o AR (Immune Common MEBUES & (Hypersensitivity reaction)
system disorders) (BZJE % (dermatitis) , & 9 FENIE
(pruritus) KON (rash) =& Te) 2
Rare 77 4 7% — (Anaphylaxis) &N
/XM EE (angioedema) !
MR AFEDE (Nervous Very common 96JA (Headache) 3
system disorders) Common A (Syncope) 14
DEfE 2 (Cardiac Common #ff%  (Palpitations) *
disorders)
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142 (Vascular Common WAL (Flushing)
disorders) Common X+ (Hypotension) ' 4
H = (Gastrointestinal Common HEE e (Gastrooesophageal
disorders) reflux disease) . 3 (Diarrhoea)
JFARSE R fEE Very common FFHERER A 2% (Abnormal liver function
(Hepatobiliary disorders) test) (4.4 HizH)

Uncommon ¥ (hepatitis) } OV X iZ#5yE

(jaundice) IZfEHD T I/ P T AT =
77— EH (44 H2R)

Rare AFREZS  (Liver cirrhosis) . AF R4 (liver
failure) !
FeR& 3 X OV M e kR Common ALBE (Erythema)
(Skin and subcutaneous
Disorders)
—fi% - BHEEL LORE Very common F#HE (Oedema) XILMAHEITH (fluid
HALOARAE  (General retention) °

disorders and administration
site conditions)

TR % DFERRBR DA LT — &, HEILT TRt REERRBRT — % OFETT Y v 71085 <,
WBIERNEAR B # VR 5BED 9.9%, 7' 7R E5EED 9.1% THlE I,

SHEIIAR X R ERED 11.5%, 77 v RFERED 8% THE ST,

IS ORIERIT MR BICEET S f L H 5,

IE (oedema) MITIAHEATEY (fluid retention) (IR E L & U EHEED 13.2%,. I BARELEBREZD 10.9% T
wiE s,

[ S T

MR, B0 FEREZR L, YEEEZ 2T T 5 EBEFITBUW T, Tracleer DR
W 5 %IRR A OFEE R ICRO bz, MiTixddn, FreoREbds, 20k
IRIEBIA 8 D Z L 6 | Tracleer ¢ 5- WM H X REM A 2 /8 A MEEIZIM T 5 2 L O EEME R
LTW% (@4Hizm),

/N

S E AR B I ERE A AT D/ R E AR & Ui JERHEEER  (AC-052-356 [BREATHE-3],
AC-052-365 [FUTURE 1])

RGBTSR (BREATHE-3 :n=19, RE > % 2mgkg 1 H 2 B, #5HIH 12 #H ; FUTURE
1:n=36, A% 2mgkgl H 2% 4 B G%, 4mgkgl B 2 [EICHE, #5510 12
M) IZBIT LR T v 7 7 A ik, MEIRMEM & M ERE DN EE x5 & Lo B AR 2 Lkl
L[AEETd o 72, BREATHE-3 &R Cix b & < A DN AEFRITWAL (flushing) (21%) . FHUF
(headache) K ONITHEREM AT S H (abnormal liver function test) (%% 16%) T —-7-, FUTURE 1
BT b X AN AEERIT, Y (infection) (33%) K OWEN,/HEH AP (abdominal
pain/discomfort) (19%) T -7-, FUTURE 1 B CIIfTEESE FHITERD bR -o Tz,
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Vi e

R 71 75 MZB T, 7 A7 =5 —FPoHEKENED FRITB Btk 504
% 26 BRLINIZHEBL L, thx IERT 22, 2 ITBIEEMETH - 70, T FAEM S+ T
725 (liver cirthosis) M OSTFA4 (liver failure) O IIFETH - 7-,

ZOBREEHOBFEIIAL L TIEER Y, 7/ oo A7 27 —Fo EFIT, #FEHAETO
Tracleer D% 5k H ., SUTHEREZICHRICEET S EE 26508, KRETHIENLE
BELHDH GAHBMR),

7T AR R 20 EBRICBWC T 2 ) b TR T = T — VB OREMEM ERO 3 FLL Eo A
N, R 2 BHEBED 11.2%, 778 REHEED 24% TRD LT, HEEEME RO 8 5L
o EFIZ, R 2 U BEBRED 3.6%, 7T ERELGEREED 04% TR L, A2 oK
HEED02% 5#)) RO7T7vREGEEREED 03% (64]) Tr ULy EH GEEE RO 2
BLE) 297 I b7 A7 27— B EERNEO LN, NHEAZEOHEITRD e

277,
NES 2 B

R 2 BEBRED 8.0%, 77 AREEEED 3.9% TCAET 0 B UVBENRR—ZT A MEND
10 g/dL KR T L7 (44 Hiz ),

RIEH OBV OIS

IS ARG OBRWER OB W ERET LD Z EITEETH D, ZTHICEVEAOREXT v 8V
ARG NRG U ADE=HY TRk S D, TiiORERE T AT 2% L CRIWER DR W% #H
HT D K EREEEFITERET 5,

E3ES|
A xu—7— FEIWEH®RE S AT A
7 =7 Y%A bk : www.mhra.gov.uk/yellowcard

TANT VR

Ty —waAbTIT AR Vg
TANT v FERLEER
Kevin O’Malley House

Earlsfort Centre

Earlsfort Terrace

IRL-Z#7 Y 2

WA 0 +35316764971
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77 w7 A +35316762517
7 =7 %4 b : www.imb.ie

E A—/L : imbpharmacovigilance@imb.ie

~NVE

IR

R 38 A R

Post-Licensing Directorate

203 Level 3, Rue D’Argens

GZR-1368 Gzira

7= 7% A b : www.medicinesauthority.gov.mt

E A —/VL . postlicensing.medicinesauthority@gov.mt
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49 BWERE

R o B U ATERE R AT B K 2400 mg 23 i[RI 5- XA, ifi i U SE LA 0 BB 12 e K 2000 mg/ H
N2y AMEES I, &b I AONTZREWER L, BE~FZEE DA (headache) TH -7,

REOHERGIL, BERRRMEZEZTAEERS Y, LEERELNELTHIENH D,
TR A IR T, FAERI O BIERFE 1128 Tracleer 10,000 mg & AR L7z & Ol E# 5 0@ E
NHoTz, BHEEEFIC, Bl (nausea), MM (vomiting) . {KIMLE (hypotension) . ¥FEHED F

(dizziness) ., %&7T (sweating) . FEfil (blurred vision) 23FEL L 70, BEIXM/EFEIZ LY, 24 K
BILINIC S 2ICEE Lz, 1 R Z A3Biic k> TRESRWY,

5. EHEZERREME
51 RHZORHE

IO T OMOPIEMESR, ATC 71— K : C02KX01
e B FY

RerZ ik, = RV v ASEREOBZEK (ETa X OVETs) O BRI B T Z £
FEER T R UZRIERESH] (ERA) THhbH, R oid, ikOeF gz &b
W &8, 2oL HEO EREFEDTICODAEEEZERSE S,

A LE Y REY -1 (BT-D X, &OBARMENFEDEDO—>TH Y | #RHEE, Ml
HEE, DIER, KON =TV T ERET D, £, RIEFEEEZAELCND, ZNHOERIL,

N K% O I AAE T 2 ETa RO ETe X BIRICHE AT 2= REY ViZ ko TTES D,
R NI 81T D= R U ool BRI, EMIRMENT & M EE . SRECE, St OMEME.LA
AL DM, AEVER TR O 7 v — APEEYIREECAE 72 & oD i 8 e J OSRS S R R
BWTERL, ZhoDEESCKEEDIFRE LTy R -1 Ml S 00%E 2R LTND
T EDIREEND, BHENRME N I VDR EIZBWT, =2 R U U IRERUER AR
ML THDRETIE, = FE U -1 RED EAPREOEEE K O PR%ISEOHAREMZ R~ T,

REUH AT ET-l FORFOMO= > R X7 F RN ETA KON ETs WS B IRICHEST HAD%
MAMICILET 5, ETs AR (Ki=38~730nM) KLY ETaAZAK (Ki=4.1~43 nM) (ZxF3 55
FED T R00m, R Xk, =v R U FRICE RIS L. oZBIEICITH,
H L7,

o
\&t

itk

BYyE T
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IR IR it 55 LS 7 LV EMIC BN T, R CoORBRAKREIC LY g ms
L. i O JEIE K O AR SR LT, IRRHEIEE 7 VB E 7 VIR W T, R Z 3
kT2 a7 =7 kg xR S8,

HEB AL 87 1L/ EIE & T BN BE 1 F51T S 5

WHO #EE53 307 T A M~V O il @hJc: it i =5 Ui i e S 3R R EE I PE 5 il
nmrr)$%12ﬁ<AC%2%1@%)&U@B@ | (AC-052-352, BREATHE-1 iBk) % %% &
L 7o EAE 21k, B, Sk dtFE, 77 v ARG R 2 BN EE Sz, R X & 625
mg 1 H2[E[C48 ﬁ&@bﬁ%ﬁ@%@%kLTAC%Z%Iﬁ%TjJ%nglEM]AC%2%2
ABRCIE 125 mg 1 A 2 [\ 5K U250 mg 1 A 2 AT L S 17z,

R 2 ATERFICRGFOEANEML THRE Lz, B5Ho3EAE LT, bigEA., mEk
Al (DT AR ) RIRIE, iR, KO I U RN RS SN, =R e R
T )= VIIPE Lig o7z, RHBEECIE, BETOEAFIC T T v RE2BN&%ES Lz,

AFRBR O FEEMIE H 1%, AC-052-351 #kBR Cl3i% 5 12 # B, AC-052-352 ik Cl3i% 5 16 3 H IC

BT D 6 pHEBITHEEOR—2T A4 b DEATH -T2, WRBRICHNT, Rer&rofh
2L, EHEMEREDO A ERBGENEO bille, FRBROBEFMEE Th 5 6 R TiERED 7
TERHEZLDOR—RATA U NHOELEIX, ZNENT76m (p=0.02, tf#RE) L44m (p=
0.0002, Mann-Whitney U #:7E) Td> -7, 125mg 1 H 2 [Al#% 5 & 250 mg 1 H 2 [F1#5-0 2 FERIC

A2 A B EITERD SR 7208, 250 mg 1 H 2 [Al#% 5.3 TI3EEERE DS T 4 80 23 2
LT,

ifﬁ%@&%i&54‘ BIZERO B, 5 8B BIITER RN A LN, STHBEOL
el B RRIGHE %& 28 1 WXTKKA%.Ti28 Hifﬁﬁbto

OO T BRREERER 2 RBRICH T, R Z 2 125mg 1 A 2 BHERERECE Y AT S
B 95 Bl OATIERE, WHO BERE /BN ORI INEEIZ 31T 228 (kA L hr AT T 4 TITHHT L
oA, HE 8 H T 66 fFiliIekdE, 22 flIEARZ, THIEE/AL T\, BESHBICARETH
57222 5l 6 FlIFHEE 12 T 16 EIZN—R T A > Ll LT LTV, 4 BlITE L L
TWe, B&E58HEBIZHEAL TWE 7RI 3 F1I3#& 5 12 X 16 MEIZR—ZAF7 4 X0 iEL
Tes, 4 BNEE L LT,

MATENRE DR BERY 72 M AT 13 AC-052-351 REr CoOAFE I NT-, R Z o512k 0  FBilRE.
Jii ifL B P OSEA DRIEN A BIIE T L. ZHUSFEOOMRES A B LT,

Wl B DFEAT X0 R S ML FEAE OAEIR DREIANGTR D B LTz, Rt Z GRS

BT, BHITaBR P O KBRS DO SGE N 2 H LT, AC-052-352 iRERIZ 1T 5 #& 5B thwT D
WHO BEREATSRIZ. BFE 213 (P 92%3 7 T X 1L, 8% T T A IV Thotl-, "L ¥ HEC
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K VEED 424% (77 8HRI1E30.4%) T WHO BEREFEDOUGENGRD B v, MBI FIzEs
7% WHO BERE D IR IE, Rer X & GBEOHTN T 7 REGBEIY LAE
WCREFCTHoTz, 28TME DR U & U FEGEFICEBT DHERIEROEBALRIX, 77 BREL B
WL THRBIIE T LE (B2 10.7%M ) 37.1%, p=0.0015),

EEAL, —EER, ZhiaxdtFE., 77 B Eik (AC-052-364 [EARLY]) Tix, WHO #iE
SRR Y T AT ORHED RN & A B 185 6 (N—R T A D 6 4y TIEREIX 45 435 m)
2. Rz 625mgl A 2E%E 4 FEG%, A2 125mgl A2 (n=93) XiT77
AR (n=92)% 6 » ARG Ul M A T B (X RRED IR At i 5 23 ARG O BB (n = 156)
NI NTFT 7 4 Ve RERARTEEISNTHSEE (1=29) OWVWTNNTH -7, FEHIE
L, Mgt (PVR) KO 6 HIBTHBEOX—2 T 4 026 6 # HAB L TOLR{LER (77
AR EDE) Tholz, LLFORITIEERIEMGHEE THIE S M O R %277,

fififn & HEHT (PVR) 6 S EATHEERE (m)
(dyn.sec/cm®)
IR | AU H| TTRR VN
(n=88) (n=80) (n=91) (n=86)
N—2F A (BL) OF-H)E 802 (365) 851 (535) 431 (92) 443 (83)
(SD)
BL 726 D -¥)% k& (SD) 128 (465) —69 —8(79) 11 (74)
(475)
IEL RS —22.6% 19
95%/5 X fH —34,-10 —4, 42
P i <0.0001 0.0758

PVR = Jifif & #HirE

A2 o gEIZEY 7RI L CTERAREROE(REOL T RO b (FExtY X 7
DFTT%., 95%[F X 20%~94%, p=0.0114), FEERIER OB, FER O, ARE)RM:AT
B MESELS & 2 AR R OB A HICEHE Uz, R RiE, ERE L OUGE CRME L7z, M
RN 5 ML ESE DO BALIC X D ABIE, R 2 oGO 1 4], 77w REGHED 3§ TR
bz, 6 » HHO —EEMRMMTOLTIIAEE L HIT>THY | AFERICET HHmIEfoh
IR T,

EARLY RO “HERYI TR L X o EH L WVIHEREREM T IR DO RE o # o #
BT L2 1B B b EST — 2R3 Gl Rer ¥ o O RGN 3.6:1.8 4 (xE
6.1 45) T, BED 13%N D7 &b 3ER, 62%0130 7 L 4EMORE ¥ U iEREZIT T
W, BEIEA—T T VTS UGEMNO PAHIREZ %15 Z E N T2, KD
BHE (61%) DMFEFME FHRME BN IRMEN & 5 & 2l S vz, BE O 78% T WHO HrE /S8
7T AN DBHEFF STz, A7 D Kaplan-Meier #EEE L, & 5-B46 3 FF1£1Z 90%., 4 F-1%12 85%
Tholz, [ CKRTPAH L BET., MBE, LETRERNS 2 0I 7T e 2% 7 A FOFHE
T TFIEBEE LTER) DNRO NN T2HREIL. FNTN 8%, 9% Th-o7T-, “HE
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B D77 2R G R OIEERBNCBIIA L ImAI O BT TH 5,

TRy T 47 Sk, EEAL, B, 77 R B (AC-052-405
[BREATHE-5]) Tif, JeRMLME _ﬁ974ﬁ/x/#wr@ﬁ R4 5 WHO BERESJE
7§XM®%@Wﬁ%%mrr%ﬁ?6%%%ﬁ%L\ﬁ%/&/&jmﬂ52ﬁ%4mﬁ%
Eﬁ\ﬁty5ymﬁ@152@(mﬂ\5%MW®&&AE%H%%E@W%ﬁ@@%%ﬁ
L72) Z REM&EELEZ, TEHNL, A2 oIk | ERBENSEL LN &%
R ZETholo, 5 1618 H O MR AR, 77?T&5ﬁ(rﬂ)&%@bth/
2 UBERET 1.0 % EF L (95%(E X [H-0.7%~2.8%) . R& o & o )MEER S IMLE 2 B S ¥ 0
ZEWRENT, MM EERHIOESEII R o ARG TAHBIIR T L. (Z 0BT M 5m
OLNEE Y ¥ bOHLEDEFCEIRD LN, &5 16 MBI, 77 BARMIELZ 64y
AT REREDS 4 53 m #ER L (p=0.0079) . EEHERE DL EN D H 4172, BREATHE-5 R D
FEEMH (AC-052-409) (ZFBWNT, 26 Bl D BF TR MR 40 24 A (CF¥) 24.4+2.0 38 H])
DRt & oFhEfkkE LTz,

IEE IR EEER (AC-052-362 [BREATHE-4]) 1%, HIV &Y:IZLE S WHO #EEEZ 7 A L O
%%%é%%mrr%ﬁﬁé$ﬁmm%ﬁ%’iméﬂto%%’fty&/@m@152E

HEH 5%, A2 125mgl B 2 [\Z 128G Lz, &5 16 8B I2, EERERED
—X74/ﬁ%®ﬁ RUEEDSFR O B AL, 6 B THEREI I AN — X T A O 332.6 m -
914miER L7 (p<0.001), R X URHL ha v A VAEOMFIZ G 72 5B T 5 IE
KpkEimidGE ootz GAESMH),

Tracleer # 5-OEFHARNC KT T 53R AR THRERIT /2, LU, EARZ L7 T A% IEEER 2 30
B (AC-052-351 K TN AC-052-352) KOV XU 2t 2 3BR O IEXTBRIE B Ml & G-I B TR
X RS LT 235 FlT R TIZon T, BEHMICh ARSI TN D, Ay
& OWHEELIRIT 1.9+ 0.7 F (RE : 0.1, &E :331F) ThHV ., BEFOVFIBIEIHIZ
20+0.6 FThH o7, BEDORNIL, FIEMEM G ILEE (72%) &2MBrsiv, WHO #&rEH 2 7
Z I (84%) T o7, HFELIKITI T S Kaplan-Meier DHEEAEMERIT, RE o & B EFIGH%
1THEB L2 FEHTENEN B% KR 84A% TH o7, HEEAEFEIL, EEMETREIEIZHE S MBIk
P At i L R DI SRR TR A o 72, 235 il 43 il =R T m AT ) — VO ARG LT
O, HWEEAFRITEEN D - TR S 5,

HEBY el 1L EAE 295 D & X R E L7k

J B MR i o5 1A 2 A9 % /N U 2 b BRI S e S 7= AR BR 1T | BBk T H 5 AFBRIL, BN
PERf B I ERE 2 A3 5/ NEERE 19 Bl a5 L LR 27 )b ba— hE @#g@#ﬁ%
AR T o 72 (AC-052-356 [BREATHE-3] : JFi B fiti v ifi e FE 38 10 ], S RO AR B3
7 Wl AR i v TR R O 1)) . ARRBRIZ ISR | v & v D EiRe & M A oI T A v
Shiz 528z, BEITEREICESWTIFITHT, RENOHEZ 12 @8RG L, &
DBFEOYHIT, BRIC=R T v 27 ) —VOBIRANKE L 2% T TEY, =R Tr X7 /) —)LDH]
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Ry & okFf (DU) 1.6 7MENZ F 1T 24 RIS 2 B9 5 &k

sEiL, BT, —EThotz, BEOFMEMIL, 3~15 K CTholz, BEORGBALERTO
WHO #EE X7 7 A 1T (1561, 79%) Xix7 7 A1 (4 6], 21%) TH-o7=,

B 17 B CRMATEIRE 2 E L7, ORI — R T A VB3] 0.5 L/ y/m2 $80 L | fliBh iR+
(372 8 mmHg J/b U, fifif A HEHTIE 2 389 dyn-sec-em™® 8 L7z, 20 &5 22 )ifi AT ENRE D~
—ATAIPLOYUREL, TRTu AT ) = OFEICED L FRIRETH T2, N—R T
A PBEE 12 B £ TOEPBEEOZ(LEIZITTO XD | AERMERIIG LN -T2,

TR T 7R — E D

Ry boiR7TazxT ) — L OftAIE, 23 8 (AC-052-355 [BREATHE-2] } (% AC-052-356
[BREATHE-3]) IZBWTHFIENTWD, AC-052-355 kBRI, =R 7 a 275 ) — L& HEE
ST 2 FAE O FiEh IR T & i EE FR A 33 Bl & ki & L= S Misk LR, MEAEA{k, “HEM.
WATRER . 77 B ARG TH 5, AC-052-356 ikBriL, HEMIETHRABRTH Y, 12 BREOR
BRI G, NEEBRE 9B 10 FlicRer X bR T AT ) — LV EFAERSG Lz, R ¥
iR Ta AT )=Vt REEORZENET 0T 7 A T, BEAOBRETTHEND L0 L
ZEEIT < WA E AL L & 2ORAKROVNREFIZB T 2ARMIIRGTH -2, OF
FAREIZ L DR EORE 7 0w MINAES LTV,

FIEE Z1F 5 2L 1EHPEIE

DL MEREE X TS TP OFRIEE XL 1 FLUNOFBRREOREOWTIN) &8
T DN 122 5] (AC-052-401 [RAPIDS-1] #ER) KON 190 f5] (AC-052-331 [RAPIDS-2] &k
BR) & *P G0 RS L, HER, Sk IR, 77 B AR IEERER 2 RBR S i S iz, AC-052-331
AR TIE, TR TCOBEVRRERALCFEEREZ 1 U AT EL, XR—=XT A1 VKT
i EkBR D 85% D BRE NI TH O FHRIEEZ A L Tz, MR E bR ¥ 625mgl H 2 A%
4 EMEG%, MERFAEE LTI125mgl A 2BZ#E L, —EEREGHIFIE AC-052-401 5k
T16EM, AC-052-331 BT 24 M TH - 7=,

5 MR BE & ONFHRTR S O BFERIRIC OV T, & EBIERT 1 » A L ER O " HEREG-HIM
DR —E THIITFFT Sz,

MR & BT, X=X T A b OFRIRGOF R A FEMLEA & Lo, &R5HRTIC
BB L FHEEB IR X R ERETCT TR LD Do Tz, AC-052-401 #RER Tl
16 HM O _EE &GRS H 72 188 L BFREEOT, At ¥ U EERETEY 1.4,
TR REGHTHEY 2.7 Tholz (p=0.0042), AC-052-331 sBRClid, 24 HO _HEMRK 5
IR HIC 72 ISR EBL L - IR O, REv 2 o BERHTI19, I RBEERT2T Tho
7= (p=0.0351), WaieE b, R U EERBEFEOHNT 7R K588 L0 BWRboF
REEORBENMELS | Fie e FRIBEN BB T 5 TOMMNEN o=, Rer & 512X
L FHRIBEN IR BB OB RIL, BROFREELZ AT 28T OHNHEE TH T,
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WFHORBRICENTS ., FRIEENRET 5 £ TOHMICHT R & o OFITERD b
ot
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52 EYEhEORME

RN Z o OEWEREIT, FIRERAICBONTHEIESN TS, T—Z IR TN S8, fif
BhRMERT & M 2 A3 2 ANEF BT 28 # o OREgEEIT, BERAOK2HETHL Z
EPTRENTND,

fEFERRANICBW T, RE o & AT N ORI oRyEiEZ R L TWb, 7T 5
VAR OSTRIEIL, EREEEORINI > TR L, Bl & bicmL7-, ROk 5sto
PHREGE ST, 500mg £ CITHEICHBI L THEMT 5, 500mg 22 5 HEEREAKET 5 L.
Cmax 2 ON AUC O EINE A BB %2 F a5,

WA

TEFERRNIZRBW T, R ¥ v Ot EM SRR RITH 50% TH Y . BFICL L2 2ELZT
VN, Fo, 3~5 B Tl s IR IS ET S,

Gl

>

R zoik, EEA. BT L7 I ACEWEEERERT (>98%), Rt & o0d, ARIMER
WZ3RZE L2V,

250 mg R G- D MAEFE (Vs) 13, K 18L ThH o7z,

LN NDE % Y AONFES

250 mg H[EEARE 5% D27 V75 A1X 82 L Tho 7=, BRI LR (tp) 1T 548/ T
b5b,

KAEHRGIZBW T, R Z oM RETHBER 5% 2RO DALTZIRED 50%~65%I 4 4
WIRTF3 5, i, BZEOLLRBCBEDLLIFERZEOHCHEEICL2LOTH D, 3~5 HLANIZ
TEHIREBICET D,

A X%, FBECTF 7 a—AaP450 74 VA 5 (CYP2C9 TN CYP3A4) (2 X Bt A%
72, EHFIcEEftt SN D, IRPHEI IR DG ED 3% KM Th D,

R AT 3FEHORBW LR L. 205 HO 1V T S EEHIEE AT 5, ZOREY
(T, RO E LTI PICHRE SN D, BRABEICBT DI OUREE I, A
D HREW, BT 9 oA AT 2 BE TNV T IEEGEY OB B INT 5 81 H 5,

W& E CYP2CY KU CYP3A4 OFFEAITH Y | 7z, CYP2C19 KO P-HEE A biFE T 5

LEZOND, REUZ %, FTFHIREEEZ2 W= invitro BERIZBW T, HIFERIESEER o 7 %
PR L 7=,
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Invitro DF—ZIZ L0, REL&Z X CYP 74 V¥ A & (CYPIA2, 2A6, 2B6, 2C8. 2C9.
2D6. 2E1, 3A4) ICkIT ABEERHEERANRN LR ENT-, LENR-T, REVZUNT
NEDOT A VA LZEVREH SN D2EYOMFETEEZBNESES 2 EidhnwEPHRIND,

Frak R EHIC BT 2 K Ehhe

BEBOFM 2T LR R, Aoy rofEyiigid, mAERICE T 2010, FRE, AHEX
TFEEIC K > CRIBE & 225 L O REEEITZ T 20 PRIND, 2Ll T O/NRIZE T 2 3R YE)
RBICBAT 27 —Z1d7euy,

I

DRI & L EE 2 3 A /NI, REICESWIZHETREV 207 /v ha— Mg
ZHR R ORER DG L & & o3EyEhiex fRat Lz (5.1 fi AC-052-356 [BREATHE-3] %%
M), R ¥ OR@EIFIRR LRIV L, R 2 TaMboR W5 HOEHEER & kA
PEAZRD bz, R Z 2 3125mg, 62.5mg, 125mg & 1 H 2 [E#E Li- L x/NEBREICE
75 AUC (CV%) fEIZ. ZEh 3,496 (49), 5,428 (79), } () 6,124 (27) ng-h/mL TH Y |
JRE AR B v L EE 2 9 D ABFE I 125 mg & 1 H 2 [ 5 Lz & A b7z 8149 (47)

ng-h/mL £V &Ko7, EEIREIZE T 2 2 REREIX, 10~20kg, 20~40kg, 40kg LA E /)
RBRFIZBWT, ZNENRANICEBT 52 EHIRERED 43%, 67%. 75% Th o1,

2 & H oKy EhRERER (AC-052-365 [FUTURE 1]) Ci&, ARBRMEA & fEAE O /N EE (2~11
%) 36 BlA x5, 2 kN 4mg/kg 1 B 2 [BlZ AMENAEESE T b Lic, HEAHEITR® bl
Moo EFRARBIZB T 2R o Z o OMBEPREIL.2 KN4 mg O A& G TREE TH -7,
AUCt IZ 2 mg/kg 1 H 2 [HO$5-CTiX 3,577 ng-h/mL, 4 mg/kg 1 H 2 [BlO# 5-TlX 3,371 ng'h/mL T
bole, NREBFIZBIT DR O gEEREIL, RAEEICHERHE 125mg 1 A 2 Fa2#&
B LT EDRPESTh Ty, BAICE T DR E L O R 3 %0 > 72, BREATH-3 35k &
OFUTURE 1 RBROFN 5 | /NREFE TIIRA LY SIEAETRE 2 o OREESHITVIC
DI ENIRENNEERFETIT 2mgkeg 1 B2 2 B2 5 HEZES L TL R ¥ VIRERIT
HMLZ2nEEZ N5,

SRB OFFEIEIC BT BT L 3 BRI Th 5. MARO=KT 027 ) — L Ofi RS
R DI AR EE T AR T,

Vidv3

WS DO IFHEREREE  (Child-Pugh 70 A) 28T 5 HBE B W T, Y EHEEICE KRZLITRO 5
IR o T, SR DOFFRERERE E RS 1B W T EFIRREBICBIT DRt % D AUC IR A X
D E 9% < . TEMEREM Ro 48-5033 @ AUC 1E 33%mEhr > 71—,

FIARE FCAEAE B OF Child-Pugh 5348 B O TR 20 5 Jifi i i FEAE 8 5 61 % OO JH RIS REIR 3 %
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JED R il e L ESE 2 L. IFREREIE T 72 B 3 Bl 2kt & L 7=iRBRIC BV T, I O IR RE
f%5E (Child-Pugh 3% B) 238t & > K OEZAEHY) Ro 48-5033 O3EYENHEIZ KT T 2D
WTTHRET L7z, Child-Pugh 7338 B OFREERE TIL, At ¥ v OEFERED YY) (95% CI) AUC
12360 (212~613) ngh/mL, T 72O HAFMEEEFBEFED 4T ETHY | EHEHY Ro 48-5033
D) (95% CI) AUC 1% 106 (58.4~192) ngh/mL, T 720 b 1245 Th-o7- (Ko & 3
#J [95% CI] AUC : 76.1 [9.07~638] ng.h/mL ; Ro 48-5033 : 44 [95% CI] AUC 8.57 [1.28~57.2]
ngh/mL), xR ERDZBEBIVENTHY , IXHOXNKREDoTN, ZNHOT—XE, H
SERE ORFREREREE  (Child-Pugh 4348 B) A TlIR B Z v K O FEERH Ro 48-5033 DIEHE &
MERICHINT S Z L2 R LTV D,

Child-Pugh 438 C DO THERENEE BB BT 5 ARt v % v O3B IMRET STy, s
~HEHEONTHEREREE (472> 5 Child-Pugh 43#8 B X% C) B3 Tl Tracleer |32 TH 5 (4.3 i
ZH),

Bl

HEOBMRERSE (FLT7F=0 2T I 2 15~30mL/4y) 28T 58BFIZBNT, A%
Y OMBEPIREX, F 10%2 Lz, \EEOBEKREREREICEWT, At ¥ oo
BERIREE T, ERRBHEEE AT AR L R L TR 2 5 E o 7o, BREREREE B 1BV T
MBI LETIXR, BITE T TV D EBE KT 2 R 2 BRI 72V, E L2
PR OVEIESENE N L2 ZETH L, REL X URBITIC L > TEABEN S FBEE 72 5
BEICETHRESND Z LT TTREAARY W2 HiBH),

53 FEERRZENT—4

~ 7 A& W 2 B ARMERERCIE, B MERHEIZE T 2 R IREOK 2~4 5o fE R
RET, HICBT Mo T 7 7 —~ (iE) KO LT ) —~ (ElE) 25 bW BN E
I L7223, METIZZ O X 5 RBEEOEMNTRD bnehr o7z, 7y FaHneRaREIz X
LTS O 2 FEMBAREMREBRIZIB VT, B MERARIZET 2 I RE DK 9~14 5D
MmAFEHFREEC, BB 2 FIRRERMEO T T/ —~ (E) ROV TF ) —~ (EE) 24
OEERBBEEN DTN TS 2N AFIIIM L, METIZZ 0 X ) 2R BHEE OBINIRD
LR o T, R X ACEBEBEEEITRRD bR oTs, Ty MZBWT, AerF Uitk
I SNTBRE O FURIR AR VE VRN RD bz, UL, & M TIERRIRERE (VA ed
V. HURBEE AR VE V) kT 2B b v o Tz,

S har RYTHREICHT AR E L Z o OEEBIIARITH S,
R Zdk, 7y MZBW e MREREIZERIT A MBETEE O 1.5 0L Lo M5 e
AN S D 2 &R BTz, BEEL. HEm &k ORI 6 A ER I RREETH

o, R Z o ThHLNIZAER LR Z SO B R RRETEE TR b E
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. KO FEV Y ) w770 MU RACBWTBIEINTZGEONRY — AL TV Z
ENDL RBUX U TBIEINEGRIEI Y R U U B EFEHUERIZ G0 L TH LD A (class
effect) TH D Z EWREINTZ, HEIRT 5 A[HEME D & 2 G N IT i) 22 PRAHIE 21T 9 2 & (4.3, 4.4,
4.6 Hizka),

b MEEFAEICKIT A MAETR RO 21 R OV43 fFo Mg Ic i 2T o~ b oA FERER T,
W8, HEEEE, BTrAEER, KR, RIS T MBI LN oo, £12. ERAT
DI AERCERIZK T H2HERMEALRBD Lo Tz,

6. Bk
6.1 ¥

KyEmayvFrry

TNT 77—t T T
ANVREL AT NVAL—FF ~U 7L
AeE R

7 UtV e AT L

ATT Y W~ TR T A

T4V b a— ]

E Fads7abe il XAF 1o —R
rNUTEF

B v

b2

o = TR bk

= bk

TN E— A

6.2 HEAEER

L

6.3 fERAHR
44

6.4 BTiE
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L6AEIZ I D RILE BT 2 &k

30°C L ECIRE LN &,

6.5 H¥E

7 4V a— NEE 14 BE% ST PVC/PE/PVDC/ T )V X 7 U A & —/4l 4k

L7 4 vba— REE 14, 56 XL 112 8¢

TARTOWUIEY A APIRTESND LIRS0,

6.6 BHVWEUVEEDOHEE

BUEZEM72 L,

I

7. BRGEAREUEE

k=

Actelion Registration Ltd
Chiswick Tower, 13th Floor
389 Chiswick High Road
London W4 4AL

United Kingdom

Jt

8. ARE AT

B

EU/1/02/220/001
EU/1/02/220/002
EU/1/02/220/003
9. BRGEARB/AREHAH
WIEAZEH 200245 H 15 H
AGREHTH 201245 A 15 H
10. ETH

2013 429 A

AHNZBIS DREAIERIL, WMNERELTOY = 7% A LY AFAETHD

(http://www.ema.europa.eu/) ,
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1.7. BRI A—ER
A B PERR R IC 31T B FHIEIB O RIEMHIGHEE L L CRR ST 5 ARSI 2200,



REL & 1.8 IR E: (%)

1.8 HIXE ()
1.8.1 FRXE ()
WA= VIR SCE (R) 2T,



04030462

¥OK201XAEXX HEET (559k0)
¥20134E11 H T

IFEU>

b2 P I SN I 1V T

By R R

sy~ . %K ZhagiE 201X4EXXH
FERAARR ¢ (21 F i R &L E =

ZARRIERE
®
— r
~7")")7ViE 625
27V 7t .Jmg
®
(E7 - Ef& M4 Tracleer 62 5 SEAMIPUR 200546 /1
MHT L2 L) . BR== R4 2005461

HAREE o it 0 o
87219

A4S | 21700AMY 00170000

5] BRFE L 20014 11/

(B &)
RAPEGAZ X ) RS S 5T 5 7200, FREREMAE % 20 3°4%
HBHNA T, BGHPI2BWTh, 2R E b1y HIZ1MERT 5
ko B, BB ABNIZ2EICIE OMESIEF L, H?
FEREMATNE O B 23380 S N7 P13 T OB F O RAEIR 12

Ty WL OG-k S 2 i a2 & 5 2 L,
[ DA RIS 2 Eojim] omEsi]

(# 2] ROoBHCRIBELENIE)

(VI AR L T2 W B0 H 2 N [ [T, . %30
IS~ OG- ] OS]

QPEED L VITEEONREDD 2 EH IFEELHESE2
BENDDH S]

> r7uAERY Y XFy 7 a) A A RFKGhoEE [ THEMER]
DIB]

W7IRY 753 FEESGHhoOEZ [ TMEMEH] omsiE]

GVAFN L OARF D 1 53\ 2 W BE DB RE D B 5 B

[ - AE])

WEL A, WGSBS 4EME. Ry vy e LTl
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B R 2 B33 5 72 012125mgl H2M D leHE SN 2. S &
¥ (250mg 1H2M#%5) % 7 L7z,

ZORE, KHOBHRKECEHREOWEE 77 R L O
BIZBWT, A BB 78 O s K OV 24 5% 95 o B R JE IR
EALOIHIHFED H 7z,

WHORRE - 7 T ATLO ili Bl R 1 Ml v T R 2 4 & L
7T e AR5 IR EVE S —EE ML Eht L 72 (n=185). %
DOFER, AHAI125mgl H2W¥% 513 7 5 £ R, MiATsyiE
DA FERYE, 60 BAATRERC X 5 447 I o 838 K OV
SERTEALOFIHI TR STz,

(2) EWNIZ BT 5 R 22

AN CHNE L 7 BARRE R B L O H AN E A AN ZE RS L LK
Il / R ARH: 555 X B ARH 0 2 &k AR N B B o FE
4 L2, WHORERE D 2 5 A T A& IV o 531 il v 1ML S
1560 % OB 5% % & B L 72l s iE iE6 B O 521650 % k5 & L
BB IRPEN &5 A 203 2 A% (n=18) R Ov%Z4aM: (n=21)
A L7z,

ZORER, WAVCTID SN EEFHGIE H T3 5 i AT B K
W6 M AATREIC B VT, AA125mgl H2m1 e 5-CHe5-5i &
12ABOMICHEREENFD SN, T2, FERIGHREIIRE
DA 7 7 % N CWHORERE 5B O FIE BE O A7 32 % SUE DR 0
D

WHOBRE G 7 7 A T O H A NGBl R v 10 i 19451
ZRBICARH]125mel H 20 2 #2385 L. AR 0w etk %
WE L7z FEGHBEH T 2 $55-fia1208% Ol A7) (i
M) 2BV TGN B R UGEED D bz,
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(1) SB35V B BpE A 2"

LG PERBE P ) THREH A5 288 b L LI THREE D
WEAEIE % & % S % W B TR IS S 2 AR O ATER T

@) EWNIC BT B ER R ®

EHEBBIEICB T 2 FIRIESEZ AT 288D LT TIRiES
DEIEA D 5 B 28 15 & R GUTAHA] 625 ~ 125mg 1 H 21A]
PG LA, H5£ 1608 CIBB LB TIREEIE
0.39 = 0.79 (P4 £ 0.00) HTH - 72,

BEIEH
WAL TN L 72 /NEOWHORRE 3 7 7 A 1T LI I o i
IR 2 U R V2 30 B B EAER (n=19) THw S 7= 1k -
HEZ LD FICRT s 2 ORBIETIT/NBIZBIT 2 3 EhEE 2 i
HI2HWTITORTEY., AR, LR T - ARl
FESL SN T v, FARERANR, frald, JLRIConwT
0)?“' y ‘i&b\o
1K (kg) W G- (438 5) R
10=~=20 1M31.25mg  1H1MH 1M31.25mg  1H2MH
20< ~=40 1I931.25mg  1H2[A 1M625mg  1H2[A
>40 1111625mg  1H2[H] 118]125mg  1H2[H]
31.25mgl¥62.5mgfe % /- HL T b
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BT, AOEEROBIMGEZSGET 5 2 LI X ) Okhe
BEOZ. K vy vide MIEEFROMBREEZERICBW T,
MR Z Bl Lz, $72, FEr ¥y vide MEICE
W, TEFNIY LIS X BIMEPRIEH 28R L 2. 720
DEFNVTIE, ALy s Vi3 —BbERAREEREMHERICI D
HIE L7 HE 2 0 L 7z

4. A=K EEOIE Y
Rt v i3 gtmpE BR oMMEFursoag -7 >
FEAE 2 I L 72,

TR MG T 2 WAEL BT 7 b R LR & F it
L7z (n=122), A#] 625~ 125mg XIE7 I+ KR% 1H 2%
HLEE, BB 16T CICRBRLAHBETERRE IR
Ly UBETL6 + 23 CEM = B EE, DR IHEAR) (b yefi
10) . 79 KHET30+38 (PUfii :1.0) THY., Kt
YE UL T TR ROMICHEAEZRD SN e o7 (Mann-
Whitney UME) o LMLARDS. —HTTF—F OIEMEGHi IS
FoAG S 2 0l B 2 M S I e fRAT 7R T D &K L,
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RS 2 KA OARER O E & EBRGEET 2 MEA —EERT
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NiF7oRX% 1H2EHES L&, H5%24HF CIo3E
U728 R e v & VBT 19 = 22 (Fhadufili | 1.0)
i, 77 LARMET27+33 (b 1 14) THYH, HBETH
BEAEAD SN (p = 00351, Pitman DF_KEAME) . B,
BB BB T 2 DICE L 2RI OWT, kv g v
BEDOZ I REIHT A — FIHIZ, 0909 (95% EHHX M :
[0.613. 1.348]. logrank p=0.6327) THVY. Xt ¥ v #HL 7
TR LOMICAEAIRD N LD o7,
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At v ¥ ViZ DOCA FEEIMIE T v MIBW T, ESEEDNE
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(3) MR By £ 7 250

REy 37V~ Y I8 E5 L iREE Y € 7
WZBWT, AR RR 520 LA L R IEO R 530
T A L7z F72. Kb vy V3BT 08 % B0 L 72,
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—f4 L R vy VKA Bosentan Hydrate (JAN)

1t % : 4-(1,1-Dimethylethyl) -N-[6- (2-hydroxyethoxy) - 5-
(2-methoxyphenoxy) -2- (pyrimidin-2-yl) pyrimidin
-4-yl] benzenesulfonamide monohydrate

MR o._.0

N

%%ﬁ : C27H29N5055 * HzO

i 569.63

W R Ry VKAITAG~R RO KR TH S, T
=ZhYN, Y7UHERY Y NN-VAFIVENVALT I FIZ
BIFRTL, 27— (99.5) IZRRBEITRTL, 2%
= IZHETFIT KL KIZIBEAEBET RV,
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Tt 5 R A2 s oL 9
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1.8.2 %hiE « IR R U ZDRTEIRIL
1.8.2.1 #hee - TR (F)
ety B0 JURAA: it v 1L P iE (WHO BERE D HE 27 7 A 10, 1T L OV V)

B PERBVEIZ BT 2 FHEEGORIEMS] (272 L FHRBEZBEAL TV 5, I3 FHRER
DEEEIED 8 5 5 EIZIRD )

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————— -
'

< e G EET B o E S
| AR it 5

| JFUR PR LR B OB I e S A6 L FEAE BAS 00 REBANRMEF 6 P2 12 950 % A7)
| PE - RPEERE L TR,

| e REEIC B Y D FIRIRIBO R
| BEAE O TR R B AT bR TR,

1.8.2.2 EERH

BHVEMRBIEIZIB T 5 FHEEREE AT 2 BEHE L5 L LiEsh AC-052-331 3R CTld, EZEM
HE Th HH 5% 240 £ COFMFEEGORBEII A Z O HECEE 1.9+ 2.2 (P RfHE: 1.0)
B, 77 REET27+33 (FRIE: 1.4) BETHY, R ¥ UBHIT 7 B RBECFHR T
IS OFRBRAAZITHHE L7 (p=0.0351, Pitman DWW~ HBE) (EP2—125 £5), 28
PESREEIC I 2 FHRBE A A T 2 BE L OFHREEOBEREN » 5 BEFEEZ X5 L L-EN
AC-052-335 FRER Tl #5 16 1 F TOHMH FHREBEOFHFIL 0.39+0.79 (F A : 0.00)
TH Y., WERRRR L FREICIEEN S D Z AT, £2, UTIORTERB VR
B L7ZbDOTHY, EBICE2BEEOAEBRBICHLFE LD THo T,

(1) BRICFRERG A2 AT 2 8F THHRBGEOMBIIRIN RSN (Y 2 —/L 255421 H,
5423 H),

(2) FrHFHRELGORBBUEL L CHEIELZMEIT 2 2 LA RENT (EV2—/1 255 422.1.1
IH),

(3) SSc DFELFE (deSSc T 1eSSe) IZ2hvb LT MHIIENEO bz (T 2— /1258
423 TH),

4) EMIEGCTHMEIRIRITHER SN (£ 2—/1 2558424 1),

(5) EBEOREIIRE L ¥ U EEGZITHIE L. (£ 2—/L 2554223 1),

(6) AC-052-401 FER CIXFDOREN R EDEEDH 2 UGET 2R PO bR (EP 22—/ 25
4224 1H),



REL & 1.8 IR E: (%)

PLEX Y., BmoghEe - shEix4e %@%&F B2 FHEBEOREMS] (7272 L FEEE%
BAEAL TV D ERITEREROH AR D) & Lz,

7B, RGN SERIRE T D DIZE LIZKRIZOWT, RerZ VO 7 BRI T 5
AP — FHIE, 0.909 (95%(E#EX R : [0.613, 1.348], log-rank p=0.6327) TV, Rt & R L
7T R E OMICHEEZ ﬁ@%n&#ok(%yz—wszﬂzilw L7z - T, Zhhe -
HRACEET 2 EoEEOHIZ, BEFOFEEGEICRT 2 AT b TnianZ L&
BHFE L 7=,

1.8.3 A% - AERUZ DR TR
1.8.3.1 Hix - AE (¥)
EHERL

1.8.3.2 XTERHL

B PEIREIZLE O FIRIEEBRE 2 X% & LSk AC-052-401 3Bk (£ =2—/L53.5.1.1),
HESL AC-052-331 #Br (B =2 —/1 5.3.5.1.2) KOVEN AC-052-335 #Bh (£ = —/L 5.3.5.2.2,
5.3.5.2.3) 1%, Freo & B0 AtidhpRmE it & i EE CEEAGRO Y - HELR—0 M - HECTHEE
L7,

[ &R BRI D Y - H&]

WHBIREN S 4 T, A2 L TIHE62S5mg % 1 A2 EFEAKE L, &5 58B»
i, A LTIE125mg # 1 H2EREAOFSL Lz, AEIFEEOER, ARMER I

i U TR 1 H 250 mg & Cld B A AlE & L7z, (REEAY 40 kg RO BH XS HELRKE L Rt
A ELTIE625mg &2 1 H2EEAKE LD,

1) AC-052-401 3B &% O8N AC-052-331 TIXAREDS 40 kg Al (1% 40 kg AKiif) ORF TG ThHoTzlod, =
OBEITHT 220> 72,

FOFER . WS AC-052-401 BR K Y AC-052-331 BRI Tld. 7 I BRI R &
HECHRTREEORBEZAZICIHT 2 Z Lavr s, ZRMEICHIBERN LR ST
(BEY2—/53511 FOEY2—15351.2), 72, EN AC-052-335 5k & WE/ il R Bk &
[FIRR BT PR O3B A I35 2 & B3I C & 7=, [EN AC-052-335 #XBR CHRIUEE O &)
ST HEFEFGIL, ﬁ%%@ﬁﬁ@iﬁ’@ﬁbt%%&@@@*%th%%@%@ AF) % A2
B PEGR B BV L2 BT T T 7 A VIIIRBNRMNS & HERE O H 0 & 3EWD X 72D
ot(%y;~»ﬁiﬂ2\w5290Lt#of\iﬁéﬁ&ﬁﬁﬁf%ﬁﬁ®ﬁﬁiéu
FAME  HETEXZBRWEEZ LN,

PbXo, BEARORE - HREZEET 083720 Ll L7,
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1.8.4 FHALDIEE () RUZTOHRTIRAL

EH EOEE (2 13FR9F 4 H 25 HIEIE 606 53555 Ralan 5 3L 5 O R SCE
FLEREEIZ O T, [F H R 607 SRR MR (R S O EoEE i EEIC S
W) KOVA B BRZEH 59 535 R e ARl T R 385 IR SCE O R I D\ T I
WL L, AFIOEN, HEIMGERRBR AR & Ot 7 & OFERRRBREAE, HCkORMN CEE2 %

IZERE LT,
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2. BEELGERNER

(25 i)

DOHAFN OB ZD7e< L b8 (BERGEICELT
D RIERARERE) 1T-o2I b b, BARIEROE
BB SN GE I, thOIRRIEZ R 52 &,

(ALY

(4)IEBINRIE N & U ESE O BE (TS 25 A1 RFIO
G557 & bREM (AERGRITEL T bRk
W E) 1Tolzic b b g BAREROBE(RA SN
AT, tOIBRIEE BT 5 2 L,
S)EHTEBBIEIC BT 5 FHRIEGOEBE IR G5 585
Bld. BB ARB OIEE ) R Mk a I O B 2 5
BTb5Z L,

BRM D FRA SCEIC A D CESIRIC T 5 =
EONEEY) &P LRRH L7, E7o. RIS A
B R A e S 2 B PESR ERE IS F U B FHEIE
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4.8EH WHO BERESSHE 7 7 A I RNV O HFERE R OV
[ 2= 5] A 1 OZNREBNRF ORBISEEL S L, EWm A
o S R P s L S

EWNEER BRI I T, RN GUER 21 FH
14 651 (66.7%) 36 HHIZEHWEMARD bivic, ERENE
A, U8 74 (33.3%) . ERE 34 (143%) . )
Ji 31 (14.3%) KROVFRERESLE 3144 (143%) Tho
Too F72. 21 B 10 B (47.6%) 33 I EEPRIRAA 2
WHARD LT, ERERRAERTFIX. AST (GOT)
&5 (23.8%) . ALT (GPT) L&H 5 (23.8%) .
v-GT (GTP) L& 3 (143%) . ~E7 b
3 (143%) ROYHMEREEA 3 (143%) ThHo
7= (WHO HERESYHHZ T A TIL e OV IV O EsHE) , %
7-. WHO H#REHH 7 7 A 11 RE O EWNEERHERICE
W, RRMERRAT SR GUER] 19 #1712 61 (63.2%) 22
RICRITER RS biviz, E2EIERIL, e R
4 51(21.1%)5 1, IFHSREM AT L H 2 $1(10.5%) 2 R KT
SEIR 1 BU(5.3%)4 1 Th -7 GhEEBIMHGHER)
HESMEG IR BRI 33\ T MR SUE B 235 Bl T
B BN EREIERIL, 5 45 4 (19.2%) . 8
PEDFEV 26 1 (11.1%) | FFHEREREE 25 4 (10.6%) .
REORREE 21 4 (8.9%) . WAL 16 fF (6.8%) . MES 13
5 (5.5%) . THREEENE 12 14 (5.1%) . 8% 10 4 (4.3%) |
Begr 101 (4.3%) . THI104F (4.3%) . SHim 10
 (4.3%) | IRIE 9 14 (3.8%) . fWdiE 8 1 (3.4%)
T OVt M EAEHSEE 8 4 (3.4%) Th o7, /o, B
WHARO LN ERBRREMIL, ALT (GPT) LEH-
22, AST (GOT) k& 174, ~=/avEHd 13
. AP EF 10RO~ 27 U v M 6 1 TH
72 (WHO HRE/HHZ 7 A L LN IV O HIFERE)
F£72. WHO BEESHH Y T 2 11 B DGR RBRIC
BT, RN GHER] 93 #1731 41 (33.3%) 55
PEIZRIER RO Dz, ERBIERIX, FHsERE
FLE T BI(7.5%), RAEPERIE S B (5.4%) | 5 4
(4.3%). ALT #4402 ] (2.2%) . AST #4402 % (2.2%) .
22 pl (2.2%) . W2 B (2.2%) . ARIEREER 2 B
(22%) ROWELIREE 2 6] (2.2%) Th-o7= (FhegE
TNHFEERE)

L7,
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« FRTRA AR i 8 o i

ENERRBERIC IV T RRMEMTHS45 40 B+ 26

Bl (65.0%) (ZEITERNRD b=, EREIERIL, 88

I 8 5l (20.0%) . THEREEE 761 (17.5%) . HBEUK

361 (7.5%) . B9 3B (7.5%) . &2 B (5.0%) .
R 2 B (5.0%) . FFHERERA RS 2 1 (5.0%) .
I 2 1 (5.0%) | EEED E V241 (5.0%) | RAL
PEDEN 26 (5.0%) . s 2 4] (5.0%) . WAL 2
Bl (5.0%) KONETY 26] (5.0%) THo7= (WHO
BERE D HH 7 T A T R ONTV O B G5 IRE J OVRREB N H i
BF) o

ESMERIRFRER I 3\ C L e M 52451 328 il 172
Bl (52.4%) \CEIWERABRD Shie, ERREIERIX, B8
i 49 B (14.9%) . FEED F 0 26 Bl (7.9%) | JiF
BEREREE 25 6] (7.6%) . WRURIREE 23 4] (7.0%) .
HO18 ) (5.5%) . B 14 6 (4.3%) . FEEME 12
B (3.7%) . BE 1041 (3.0%) . J&F5 10 B (3.0%) .
T 10 B (3.0%) KO 10 5] (3.0%) THhoiz
(WHO BEEENFEZ 7 A T ROV IV O FREERT I OVhE
IBANFAEERE)

454

- REVEREICRIT D FRIEE

] PN g R BB L 2 W TR MR AT KT BRIE 51 28 B
17 1] (60.7%) 40 FRIZEIER 2SR D Tz,
FREWERIX, FEREMmART 7 61 (25.0%) .
y-TINHE I NT AT =T — B RN OSRRY
PERERZN 4 3 6] (10.7%) Tholz (HFE
)

WM R BRBR I B TR AR SER] 175
Bl 68 5 (38.9%) T biviz FE2EIEMIX.
KIEVEFIE 14 1] (8.0%) . 7T ANT X7
JNIFTUART 2T —BHIME T T =0T X
N7 VA7 =7 —BHEMMBRZIZE 10 6 (5.7%)
Thotz (HFER) .

SSc IS FHREHBAEELZNZ L LEEN
AC-052-335 REROZ R (F¥2—/1 2.74
% 2.1.22.4 ) KOYEI AC-052-401 kR (—HEE
D) KON AC-052-331 RO A& o & L FehfF
ARORZEMNAE (EY 22—/ 27455 2.1.2.2.1 1H)
(ZHD & R L7z,
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4.2.1.1 2 12 BT T %5ER
Anti-proliferative effects of bosentan are mediated via ET 5 and Actelion e
42.1.1.1 |ETg receptors ] i Pharmaceuticals | 4t P& EF (Report No: B -
Ltd 00.005)
Pharmacological characterization of bosentan, a new potent J Pharm Exp Ther
42112 orally active nonpeptide endothelin receptor antagonist. Clozel M, etal. 1994:270:228-35. 5
Endothelin-B receptors mediate intimal hyperplasia in an organ |Porter KE, et J Vasc Surg 1998;28:695-
42.1.1.3 : - - - zE
culture of human saphenous vein. al. 701.
Endothelin receptor blockade improves endothelial function in Cardiovasc Res
42114 human internal mammary arteries. _ . verma s, etal. 2001;49:146-51. 5
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