ACTELION'S MARKETED PRODUCTS

BUSINESS STRATEGY & OPERATIONS

In an effort to optimize market and customer reach,
Actelion has expanded and enhanced its commercial in-
frastructure and capabilities. By mid-2011 the company
had expanded to over 1,000 sales, marketing and medical
professionals based in 29 Actelion opperative affiliates
and reaching more than 30 additional markets through
partner arrangements. This global reach, means that
Actelion is fully equipped to optimize returns from current
opportunities, as well as launch and commercialize future
assets.

Our commercial operations are aligned to:

- Focus on all of Actelion’s opportunities and create
accountability close to the customer.

- Allow scalability, from both organizational and mana-
gerial perspectives to be able to manage growth flexibly.

- Ensure an efficient and effective interaction across
functions and with partners.

Business Strategy & Operations has highly experienced
people with a proven track record in both specialty and GP
markets to compete in an increasingly complex business
environment. Together the group is now well placed to not
only drive commercial excellence and leverage our unri-
valled PAH leadership and orphan drug expertise, but also
lead transformational growth initiatives and shape mar-
kets and medical utility for the potential which lies ahead.
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Actelion’s lead product is Tracleer® (bosentan), the first
and only approved dual endothelin receptor antago-
nist. Tracleer® was the first oral treatment approved for
pulmonary arterial hypertension (PAH), a rare, chronic,
life-threatening disorder that severely compromises the
functions of the lungs and heart.

CURRENT INDICATIONS

In the United States, Tracleer® is indicated for the treat-
ment of pulmonary arterial hypertension (PAH] (WHO
Group 1) to improve exercise ability and to decrease clini-
calworsening. Studies establishing effectiveness included
predominantly patients with NYHA Functional Class II-IV
symptoms and etiologies of idiopathic or heritable PAH
(60%), PAH associated with connective tissue diseases
(21%), and PAH associated with congenital systemic-to-
pulmonary shunts (18%). Considerations for use: Patients
with WHO class Il symptoms showed reduction in the rate
of clinical deterioration and a trend for improvement in
walk distance. Physicians should consider whether these
benefits are sufficient to offset the risk of liver injury in
WHO class Il patients, which may preclude future use as
their disease progresses.

In Europe, Tracleer® is approved for treatment of PAH
Functional Class Ill to improve exercise capacity and
symptoms, as well as PAH Functional Class Il, where some
improvements have also been shown. In the EU, Tracleer®
is alsoindicated to reduce the number of new digital ulcers
in patients with systemic sclerosis and ongoing digital ul-
cer disease.

Regulatory review and approval for the inclusion of
Functional Class Il in the Tracleer® label is ongoing in ad-
ditional markets.

Additionally, a quadrisect, dispersible 32mg tablet formu-

lation of Tracleer® has been approved in the EU for the
treatment of PAH in children aged from 2 years.
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PRODUCT AVAILABILITY

Tracleer® is approved for the treatment of PAH in over 60
countries, including the United States since November
2001, the European Union in May 2002, and Japan in April
2005. For current information please visit our corporate
website.

ABOUT PULMONARY ARTERIAL HYPERTENSION

Pulmonary arterial hypertension (PAH) is a serious dis-
ease of the pulmonary arteries connecting the right side of
the hearttothe lungs. As PAH develops, blood flow through
the pulmonary arteries is restricted and the right side of
the heart is put under increasing strain to pump blood
through to the lungs. This leads to the main symptoms of
PAH - breathlessness, chest tightness, limited exercise
capacity and fatigue.

Untreated, PAH is a disease with a very poor prognosis.

The early symptoms of PAH - such as breathlessness,
chest tightness and fatigue - can be mild and are common
to many other conditions. Reaching the diagnosis can be
delayed and as a consequence patients with PAH may first
present when the disease has already progressed to a
more advanced stage.

Treatment is aimed at improving symptoms, exercise tol-
erance, long-term outcomes and quality of life. Until the
mid-1980s, there were no treatment options for patients
and PAH was associated with poor prognosis. Today, treat-
ment options have improved the outlook for patients with
this condition.

HOW IS PAH DIAGNOSED?

The early symptoms of pulmonary arterial hypertension
(PAH) - such as dyspnea, dizziness and fatigue - are often
mild and are common to many other conditions. At rest
there are often no symptoms and no apparent signs of ill-
ness. As a result, diagnosis can be delayed for months or
even years, meaning that PAH is frequently not recognized
until the disease is relatively advanced. PAH is often diag-
nosed only once other conditions have been investigated
and ruled out.

The non-specific nature of symptoms associated with PAH
means that the diagnosis cannot be made on symptoms
alone. A series of investigations are required to make an
initial diagnosis, to refine that diagnosis in terms of clinical
class of pulmonary hypertension and to evaluate the de-
gree of and hemodynamic impairment.
Consequently, it can be useful to adopt a four stage ap-
proach:

functional
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1. Clinical suspicion of pulmonary hypertension

- Breathlessness (dyspnea) without overt signs of specific
heart or lung disease.

- Screening of patients with associated conditions (con-
nective tissue disease, congenital heart disease, HIV,
sickle cell disease).

- Incidental findings on examination for other clinical
reasons.

2. Procedures for detection of pulmonary hypertension

- Electrocardiogram (ECG).

- Chestradiograph, may show evidence of cardiomegaly
and enlarged pulmonary arteries.

- Doppler echocardiogram.

3. Identify other clinical aspects/criteria of pulmonary
hypertension

- Pulmonary function tests (PFTs) and arterial blood gas
samples.

- Ventilation and perfusion lung scan.

- High resolution computed tomography (HRCT).

- Pulmonary angiography.

4. Further pulmonary arterial hypertension evaluation
and classification (type, functional capacity, hemody-
namics)

- Bloodtestsandimmunology, HIV test, abdominal ultra-
sound scan.

- 6-minute walk test (6-MWT]) and peak VOZ2.

- Right heart catheterization and vasoreactivity testing.

HOW CAN PULMONARY ARTERIAL

HYPERTENSION BE TREATED?

Treatment options have progressed considerably in the last
decade, especially those which target the underlying mech-
anisms of the disease. Data have shown that patients in
WHO Functional Class Il can rapidly deteriorate within six
months to more advanced pulmonary arterial hypertension
(PAH) as evidenced by progression of the disease.

The main medical treatment options are:

Treatments that are routinely used but with little specific
clinically supportive evidence of a positive impact on dis-
ease progression.

- Anticoagulants, such as warfarin, to address the ob-
served thrombotic changes and potential predisposi-
tion in the pulmonary microcirculation for in-situ
thrombosis.
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- Calcium-channel blockers (CCBs). Less than 10% of
idiopathic PAH patients benefit from CCB therapy. This
figure is even lower in other forms of PAH. If not used
in appropriate candidates (patients with demonstrated
vasoreactivity during right heart catheterization), CCBs
can decrease cardiac output and systemic vascular
resistance without any improvement in PAP and PVR
and may therefore be detrimental.

- Diuretics, for treatment of right heart failure.

- Oxygen therapy, to maintain oxygen saturation at >90%
at all times.

Treatments that have been specifically studied in PAH.

- Endothelinreceptor antagonists - endothelin is impli-
cated in the pathogenesis of PAH through actions on
the pulmonary vasculature. Endothelin is found to be
elevated in patients with PAH and levels of endothelin
are directly related to disease severity and prognosis.
Endothelin receptor antagonists (ERAs] are oral treat-
ments that either block the ETA receptor alone, or both
the ETA and ETB receptors.

- Phosphodiesterase 5 inhibitors - oral agents which
induce relaxation and antiproliferative effects on vas-
cular smooth muscle cells by preventing the reduction
in levels of cGMP.

- Prostacyclin analogs - may be delivered by continuous
intravenous or subcutaneous infusion or via an inter-
mittent nebulizer.

In very severe cases, surgical options may be considered:

- Balloon atrial septostomy
- Heartand lung transplantation

However, the use of transplantation is constrained by the
limited number of donor organs.
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ABOUT DIGITAL ULCERS IN SYSTEMIC SCLEROSIS

Systemic sclerosis (SSc) is a chronic autoimmune connec-
tive tissue disease characterized by excessive collagen
deposition in the skin and internal organs, such as the gas-
trointestinal tract, kidney, heart, and lungs. Symptoms
result from vascular dysfunction, inflammation, and pro-
gressive fibrosis, which lead to occlusion of the microvas-
culature.

As a result of the vascular injury, complications such as
pulmonary arterial hypertension and digital ulcers can oc-
cur.

Around 40%-50% of systemic sclerosis patients suffer from
digital ulcers (DUs] at least once in their disease history.
DUs are very painful and result in difficult-to-heal open
sores that occuron fingers and toes. They leave depressed
scars and adversely impact the patient’s ability to perform
work and daily activities, particularly those associated with
fingertip functions. In severe cases, infection can become a
complication, leading to osteomyelitis and gangrene, for
which surgery and even amputation may be required.

Endothelin (ET) plays a key role in the underlying vascu-
lopathy of DUs. The pathway leading to the vasculopathy of
DUs is similar to that of PAH, involving excessive vasocon-
striction and subsequent vascular remodeling. DUs are
visible evidence of vasculopathy in SSc.

HOW ARE DIGITAL ULCERS IN PATIENTS WITH
SYSTEMIC SCLEROSIS AND ONGOING DIGITAL ULCER
DISEASE DIAGNOSED?

SSc patients with DUs present with necrotic lesions lo-
cated at the distal digits or bony prominences of the fin-
gers. Insufficient oxygen supply to the fingertips caused by
progressive occlusion of the blood vessels results in ne-
crosis and substantial tissue loss. The ulcerations can be
extremely painful, unsightly and incapacitating for the pa-
tient and in most cases are very slow to heal.

HOW CAN DIGITAL ULCERS IN PATIENTS WITH
SYSTEMIC SCLEROSIS AND ONGOING DIGITAL ULCER
DISEASE BE TREATED?

Therapeutic options for DUs are few, with surgical ampu-
tation considered as the only definitive treatment for es-
tablished DUs. Treatment for the prevention of new ulcers
therefore addresses a true unmet medical need.

Treatment of DUs includes frequent local wound care,
dressing changes and pain management. DUs are prone to
infection and often require prolonged courses of intrave-
nous antibiotics. A delay in treating the infection may lead
to bone shortening and deformity.
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The evidence base for pharmacological treatment of DUs
is limited in both methodology and patient numbers.
However, the similarities in the underlying vasculopathy of
PAH and DUs provide the rationale for the use of a dual ET
antagonist for prevention of DUs in patients with systemic
sclerosis.

Results from two large randomized controlled trials sup-
port the use of a dual ET antagonist in DUs, showing an
effectin reducing the number of new DUs in either patients
with existing ulcerations or in patients with a history of DU
disease.

Other pharmacological therapies which are routinely used

for DUs, but with very limited evidence to support their ef-

ficacy are:

- Prostanoid therapy, in particular intravenous iloprost.

- Calcium channel blockers used to help relax the mus-
clesin blood vessel walls

AVAILABLE CLINICAL DATA

A comprehensive clinical trial program has been conduct-
ed to evaluate the efficacy and safety of Tracleer®across a
broad range of PAH patient populations.

For a detailed analysis of the study results please refer to
the scientific publications - reference information is given
in the key scientific literature section.

The results of clinical studies including two pivotal rand-
omized controlled studies, Study 351 and BREATHE-1,
demonstrate the efficacy of Tracleer® in the treatment of
patients with idiopathic PAH (where no specific cause can
be identified), or PAH secondary to connective tissue dis-
eases such as scleroderma.

The combination of Tracleer® with the initiation of intrave-
nous therapy with epoprostenol in adult patients suffering
from PAH is well tolerated, as shown in the randomized
controlled BREATHE-2 study.

The BREATHE-3 open-label study provided safety and ef-
ficacy data in children with PAH treated with Tracleer®
with or without concomitant prostanoid therapy. It also
provided importantinformation on the dose required in the
pediatric formulation.

Results of the open-label BREATHE-4 study in patients
whose PAH is related to their infection with the human im-
muno deficiency virus (HIV) showed improvement in exer-
cise capacity, WHO functional class, and quality of life, as
well as cardiopulmonary hemodynamics, compared to
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baseline after 16 weeks of treatment with Tracleer®.

The first ever randomized placebo-controlled study in pa-
tients with Eisenmenger’s syndrome (PAH associated with
acongenitalheartdefect) BREATHE-5showedthatTracleer®
decreases pulmonary vascular resistance and improves
exercise capacity in these patients.

FUTURE-1 (Pediatric FormUlation of bosenTan in pUlmo-
nary arterial hypeRtEnsion) an open-label study, evaluat-
ed the safety and pharmacokinetics of a new dispersible
tablet formulation of Tracleer®. This study provided im-
portant pharmacokinetic and dosing information using the
new pediatric formulation of Tracleer®. In FUTURE-1, the
observed exposure to Tracleer® was similar to that in chil-
dren who participated in BREATHE-3.

FUTURE-2, an open-label safety extension study, is ongo-
ing to assess long-term safety and outcome data.

The EARLY (Endothelin Antagonist tRial in miLdlY sympto-
matic PAH patients) study was a randomized, double-
blind, placebo-controlled trial and the only randomized
controlled trial to study a dedicated early-stage, or WHO
Functional Class Il, PAH population. Patients were fol-
lowed for at least 6 months and results showed a signifi-
cant reduction in pulmonary vascular resistance and a
delay in time to clinical worsening. A trend towards im-
provement in exercise capacity was observed.

The multi-center, randomized placebo-controlled study
BENEFIT evaluated BosEntan in iNopErable Forms of
chronlc Thromboembolic pulmonary hypertension (CTEPH).
The BENEFIT study met its primary objective with a sig-
nificant reduction in pulmonary vascular resistance PVR
(p < 0.0001). In addition, patients on bosentan showed a
significant improvement in breathlessness (Borg dyspnea
score) with exercise, and there was a trend in favor of
bosentan towards prevention of worsening WHO function-
al class.

The RAPIDS (RAndomized
Investigation of Digital ulcers in Scleroderma) program,
consisting of two Phase Ill clinical trials (RAPIDS-1 and
RAPIDS-2), tested the benefits of Tracleer® in ischemic
digital ulcers secondary to systemic sclerosis. In both
studies, Tracleer® reduced the number of new digital ul-

Placebo-controlled

cers.
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TRACLEER® (BOSENTAN) STUDY OVERVIEW

Target patient

Target patient

Study name population Main result
PAH
Study 351 Patients with idiopathic Tracleer® improved
PAH and PAH related exercise capacity,
to connective tissue symptoms,
disease cardiopulmonary
hemodynamics, and
was associated with the
reduction in the rate of
clinical worsening
BREATHE-1 Patients with idiopathic Tracleer® improved
PAH and PAH related exercise capacity,
to connective tissue symptoms, and was
disease associated with the
reduction in the rate of
clinical worsening
BREATHE-2 Patients with idiopathic Combination of
[notin USPI)  PAH and PAH related bosentan and IV
to connective tissue epoprostenol
disease and initiated on
IV epoprostenol therapy
BREATHE-4 Patients with PAH Tracleer® improved
related to HIV exercise capacity
BREATHE-5 Patients with severe Tracleer® improved
PAH related to cardiopulmonary
congenital heart hemodynamics and
disease (Eisenmenger's  improved exercise
syndrome) capacity
EARLY PAH patients in WHO Tracleer® improved

Functional Class Il
(mildly symptomatic
disease)

cardiac hemodynamics
and was associated with
a reduction in the rate
of clinical worsening.

A trend towards an
improvement in exercise
capacity was observed

Study name population Main result
CTEPH
BENEFIT Patients with inoperable  Tracleer® improved
(not stated chronic thromboembolic  cardiopulmonary
in USPI or pulmonary hypertension  hemodynamics. No
SmPC]) improvement observed
in exercise capacity
MILESTONES
2009 > Tracleerindication extended in UStoinclude WHO

2008

2007

2006

2005
2003

2002
2001
2000
1999

Functional Class Il for the treatment of PAH

> Tracleer® receives EU approval of pediatric
formulation for the treatment of PAH

> Tracleer® indication extended in EU to include
WHO Functional Class Il for the treatment of PAH
> Tracleer® indication extended in EU to include
reduction of new digital ulcers in systemic sclerosis
> Tracleer® indication extended in EU to include
Eisenmenger physiology

> Tracleer® launched in Brazil, China and South
Korea

) Tracleer® launched in Japan

> BREATHE-3 combination study presented

> BREATHE-4 PAH-HIV study presented

) Tracleer® launched in EU and Switzerland

> Tracleer® launched in US and Canada

> Orphan status granted for Tracleer®in PAH in US
> Tracleer® PAH clinical development program ini-
tiated

Pediatric program

BREATHE-3 Children with PAH Defined the
pharmacokinetic profile
of Tracleer® in children

FUTURE-1 Children with PAH Observed exposure to
pediatric formulation of
Tracleer® was similar
to that in children
whoparticipated in
BREATHE-3

FUTURE-2 Children with PAH Open-label safety
extension study ongoing

SSC -DU

RAPIDS-1 Patients with digital Tracleer® was shown to

ulcers secondary to reduce the number of
systemic sclerosis new digital ulcers

RAPIDS-2 Patients with digital Tracleer® was shown to

ulcers secondary to
systemic sclerosis

reduce the number of
new digital ulcers
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KEY SCIENTIFIC LITERATURE

Study 351 Channick RN, Simonneau G, Sitbon 0, et al. Lancet
2001;358:1119-23.

BREATHE-1 Rubin LJ, Badesch DB, Barst RJ, et al. N Engl
J Med 2002;346:896-903.

BREATHE-2 Humbert M, Barst RJ, Robbins IM, et al. Eur
Respir J 2004;24:353-9.

BREATHE-3 Barst RJ, Ivy D, Dingemanse J, et al. Clin
Pharmacol Ther 2003;73:372-82.

BREATHE-4 Sitbon O, Gressin V, Speich R, et al. Am J
Respir Crit Care Med 2004;170:1212-17.

BREATHE-5 Galie N, Beghetti M, Gatzoulis MA, et al.
Circulation 2006;114:48-54.
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EARLY Galie N, Rubin LJ, Hoeper MM, et al. Lancet
2008;371:2093-100.

RAPIDS-1 Korn JH, Mayes M, Matucci Cerinic M, et al.
Arthritis Rheum 2004;50:3985-93.

RAPIDS-2 Seibold JR, Denton CP, Furst DE et al. [abstract].
ACR; San Diego, USA; 2005.

BENEFiT Jais X., D’Armimi A., et al. J Am Coll Cardiol 2008;
52 (25), 2127.

FUTURE-1 Beghetti M, Haworth SG, et al. Br J Clin
Pharmacol 2009;68(6):948-55

VELETRI®

VELETRI’
epoprostenol f i =

|

Veletri® (Epoprostenol for Injection) is an intravenous
prostanoid vasodilator. Unlike other epoprostenol formu-
lations approved for PAH, this formulation is stable at
room temperature (77 F, 25 C), for up to 24 hours after it
has been diluted and administered, making the use of fro-
zen gel packs unnecessary. Veletri® can be reconstituted
with either Sterile Water for Injection, USP, or Sodium
Chloride 0.9% Injection, USP, eliminating the need for
drug-specific diluents.

CURRENT INDICATIONS

Veletri®, an improved formulation of epoprostenol that is
stable at room temperature, is indicated for the treatment
of pulmonary arterial hypertension (PAH) (WHO Group 1)
to improve exercise capacity. Studies establishing effec-
tiveness included predominantly patients with NYHA
Functional Class IlI-IV symptoms and etiologies of idio-
pathic or heritable PAH or PAH associated with connective
tissue diseases.

PRODUCT AVAILABILITY

Veletri® is available in the US since in April 2010. The reg-
istration process for other countries is ongoing.
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ABOUT PULMONARY ARTERIAL HYPERTENSION

Forinformation on pulmonary arterial hypertension, diag-
nosis of PAH and treatment of PAH please see the Tracleer®
section of this Fact Sheet.

CLINICAL DATA

In controlled clinical trials, Epoprostenol significantly im-
proved exercise capacity and survival in patients with pri-
mary pulmonary hypertension (class Ill, IV]), known today
as idiopathic pulmonary arterial hypertension (iPAH) and
heritable pulmonary arterial hypertension. Epoprostenol
also demonstrated significant improvement in exercise
capacity in patients with pulmonary hypertension associ-
ated with scleroderma spectrum of diseases.

In addition, Actelion has launched the PROSPECT registry,
to PROSPECTively evaluate use of Veletri® (Epoprostenol
for Injection] in patients with pulmonary arterial hyperten-
sion. This multicenter, observational, US-based registry is
designed to provide information about the demographics
and disease characteristics of patients who are initiating
or currently receive Veletri®. Dosing regimens and titra-
tion scheme for Veletri® will also be characterized through
the registry.

PROSPECT is expected to enroll approximately 300 patients
at up to 60 US centers. Patient enrollment began in the
second quarter of 2010 with patients being followed for up
to one year, and data being collected on a quarterly basis.

MILESTONES

2010 > Veletri® launched in US

2009 > Actelion acquired Veletri® from GeneraMedix Inc.

2008 > FDA approved Veletri® for treatment of primary
pulmonary hypertension in the US

KEY SCIENTIFIC LITERATURE

Barst RJ, Rubin LJ, Long WA, et al. A comparison of con-
tinuous intravenous epoprostenol (prostacyclin) with con-
ventional therapy for primary pulmonary hypertension.
The Primary Pulmonary Hypertension Study Group. N
Engl J Med 1996;334:296-302.
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Ventavis’

(iloprost) L8tassaiem

VENTAVIS®

Ventavis® (iloprost) is an inhaled synthetic analog of pros-
tacyclin (PGI2). Prostacyclin functions as a hormone, bind-
ing to receptors on smooth muscle cells, thereby affecting
their function. Prostacyclin has multiple physiological ef-
fects, including vasodilation, inhibition of platelet aggre-
gation, antiproliferation, anti-inflammation, and enhanced
cardiac contractility. Ventavis® is an inhaled synthetic
prostacyclin which has been shown to:

- Significantly increase (p = 0.0033) patient improvement
after 12 weeks of treatment compared to baseline on a
composite endpoint of improved exercise capacity 30
minutes after dosing, improvement of at least one
NHYA class and no clinical deterioration.

- Significantly improve 6-minute walk distance at week
12 with a 10% or greater increase in individual walk
distance (p < 0.01).

- Significantly improve patients’ functional class at week
12 (p = 0.03).

For patients with PAH (WHO Group 1) with NHYA Class Il
or IV symptoms.

CURRENT INDICATIONS

Ventavis®is indicated for the treatment of pulmonary arte-
rial hypertension (PAH) (WHO Group 1) to improve a com-
posite endpoint consisting of exercise tolerance, symp-
toms (NYHA Class), and lack of deterioration. Studies
establishing effectiveness included predominately pa-
tients with NYHA Functional Class IlI-IV symptoms and
etiologies of idiopathic or heritable PAH (65%) or PAH as-
sociated with connective tissue diseases (23%].

PRODUCT AVAILABILITY

In January 2007, Actelion announced the successful com-
pletion of its cash tender offer for shares of CoTherix, Inc.,
thereby strengthening its PAH franchise by adding
Ventavis® to its product offerings in the United States.
Bayer Schering Pharma currently markets Ventavis® as
the first inhaled prostacyclin in countries outside the US.

ABOUT PULMONARY ARTERIAL HYPERTENSION

Forinformation on pulmonary arterial hypertension, diag-
nosis of PAH and treatment of PAH please see the Tracleer®
section of this Fact Sheet.

Page 7 of 10 Marketed Products

AVAILABLE CLINICAL DATA

In controlled clinical trials, Ventavis® improved a compos-
ite endpoint consisting of exercise tolerance, symptoms
(NYHA Class), and the absence of clinical deterioration.

In December 2006, data from the Phase II/Ill clinical trial
STEP, evaluating the safety and added benefit of using
Ventavis® (iloprost) inhalation solution therapy in patients
with PAH already undergoing treatment with bosentan,
were published. The analysis of this study showed that the
combination of Ventavis® added to bosentan therapy was
well tolerated, and was consistent with the safety profile
observed in patients receiving only iloprost.

MILESTONES

2009 > Ventavis® receives US approval for increased
20 mcg/ml strength formulation

2007 > Actelion acquired CoTherix Inc, adding Ventavis®
to its product offerings

2004 > FDA approved inhaled iloprost for treatment of
PAH in the US

KEY SCIENTIFIC LITERATURE

Ivy et al. Short- and long-term effects of inhaled iloprost
therapy in children with pulmonary arterial hypertension.
J Am Coll Cardiol. 51(2):161-9; 2008.

McLaughlin et al. Randomized study of adding inhaled
iloprost to existing bosentan in pulmonary arterial hyper-
tension. Am J Respir Crit Care Med. 174(11):1257-63; 2006.

Hoeper et al. Goal-oriented treatment and combination
therapy for pulmonary arterial hypertension. Eur Respir J.
26(5):858-63; 2005.

Hossein A. et al. Oral sildenafil as long-term adjunct ther-
apy toinhalediloprostin severe pulmonary arterial hyper-
tension. J Am Coll Card. 42 (1): 158-64; 2003.

Olschewski et al. Inhaled iloprost for severe pulmonary
hypertension. N Engl J Med. 1;347(5):322-9; 2002.
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zavesca

ZAVESCA®

Zavesca® [miglustat] is a low-molecular-weight inhibitor
which competitively and reversibly inhibits glucosylcera-
mide synthase. With its unique physico-chemical proper-
ties, miglustat exhibits a large volume of distribution and
has the capacity to access deep organs such as bone, brain
and lung.

CURRENT INDICATIONS

Zavesca® (miglustat] is the first and only oral medication
approved for the oral treatment of adult patients with mild
to moderate type 1 Gaucher disease, and it may only be
used in those patients for whom enzyme replacement
therapy is unsuitable.

Zavesca® is also approved in the European Union for the
treatment of progressive neurological manifestations in
adult patients and pediatric patients with Niemann-Pick
type C disease (NP-C). Zavesca®is the first treatment to be
approved for patients with Niemann-Pick type C disease, a
very rare, invariably progressive and eventually fatal neu-
rodegenerative genetic disorder affecting both children
and adults.

PRODUCT AVAILABILITY

Zavesca® is approved for the treatment of mild to moder-
ate type 1 Gaucher disease in 41 countries, including the
United States and the European Union since 2003.

Zavesca® is approved for the treatment of Niemann-Pick
type C disease in 40 countries, including the European

Union since 2009.

For full availability listing please visit our corporate website.

ABOUT TYPE 1 GAUCHER DISEASE

Gaucher disease is one of the many glycosphingolipid (GSL)
storage disorders. These rare diseases are genetic condi-
tions characterized by an imbalance between the rate of
synthesis and the rate of degradation or recycling through
trafficking of specific GSL substrates leading to their cyto-
toxic accumulation.

The first clinical description of Gaucher disease was made
in 1882 by the French dermatologist Dr Phillipe Gaucher, who
described a female patient with massive spleen enlarge-
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ment, which he mistakenly took to be due to a malignancy.
Today it is known that the disease he identified, now called
Gaucher disease, is an inherited metabolic lysosomal
storage disorder in which harmful amounts of fatty sub-
stances called glycosphingolipids accumulate in tissues.

This accumulation leads to multiple clinical manifestations,
typically affecting liver, spleen, blood, bones and CNS.

Traditionally, Gaucher disease has been classified into
three types. Type 1is the most common non-neuronopath-
ic form, affecting adults with an average age of onset of 20
to 40 years; mutations and combinations of mutations
seem to determine the age of onset. Type 2 is an acute in-
fantile neuronopathic form, whereas Type 3 is a juvenile
neuronopathic form (Norrbottnian).

HOW IS TYPE 1 GAUCHER DISEASE DIAGNOSED?

Type 1 Gaucher disease is a heterogeneous disorder - with
some patients being without clinical manifestations
(asymptomatic), others being mildly affected, while others
can be severely affected.

The reason for this heterogeneity is the fact that Gaucher
disease can affect many different systems of the body, and
to varying degrees of severity.

In addition, the time to development of clinical symptoms
can vary significantly between patients - some with a
rapid onset of clinically relevant symptoms and others
with much slower progression.

Indeed, some Gaucher patients will never develop clini-
cally visible symptoms, whilst in others (such as infants)
the progression of disease can be very rapid.

A diagnosis of Gaucher disease is made by a combination
of assessments:

Based on clinical suspicion (an assessment of a patient's
clinical symptoms and manifestations) the diagnosis is con-
firmed by enzymatic measurement of the glucocerebrosi-
dase activity in the patient’s cells and genetic analyses.

In the past, Gaucher cell counts in bone marrow biopsies
were used to confirm diagnosis, but this procedure is now
obsolete.

Bone assessment (X-rays, MRl and Dexal, is extremely
important, as bone manifestations are one of the most
painful and debilitating manifestations of the disease.
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HOW CAN TYPE 1 GAUCHER DISEASE BE TREATED?

The goal of an effective type 1 Gaucher disease treatment
is the reduction of glucosylceramide accumulation in the
tissue and macrophages, with subsequent improvement of
the main disease symptoms: organomegaly, thrombocyto-
penia, anemia and bone manifestations.

This can be achieved in two ways: replacing the missing or
defective glucocerebrosidase with a genetically engi-
neered enzyme, or reducing the synthesis of the substrate
glucosylceramide. The first approach is called enzyme
replacement therapy (ERT), the second substrate reduc-
tion therapy (SRT].

For many years ERT with intravenous imiglucerase has
been the only available therapy. The introduction of SRT
with oral miglustat (Zavesca®) has offered a new, oral
treatment option for patients living with type 1 Gaucher
disease.

ABOUT NIEMANN-PICK TYPE C DISEASE

Niemann-Pick type C disease is a rare genetic lysosomal
storage disorder that causes severe, progressive neuro-
logical symptoms. It is a very serious, life-threatening
condition that can affect infants, children and adults. NP-C
is characterized by cellular accumulation of lipids, in par-
ticular unesterified cholesterol and glycosphingolipids, in
many parts of the body including brain, liver and spleen.

The symptoms of NP-C are highly variable and classically
present in mid-to-late childhood. Symptoms become pro-
gressively more severe and include: disturbance of volun-
tary rapid eye movements (supranuclear gaze palsy); dif-
ficulty in swallowing (dysphagial; slurred and irregular
speech (dysarthrial; lack of muscle control (ataxial; cogni-
tive dysfunction with associated dementia and in some
cases seizures, and sudden muscle weakness during mo-
ments of strong emotion such as laughter (gelastic cata-
plexy). Lipid accumulation can also lead to an enlarged
liver and/or spleen (hepatosplenomegaly].

HOW IS NIEMANN-PICK TYPE C DISEASE DIAGNOSED?
Diagnosing NP-C is complicated and the highly varied pat-
tern of symptoms combined with the rarity of the disease
means it is often misdiagnosed or goes undetected.
Consequently, the true incidence of NP-C is likely to be
underestimated. Despite this, it is still possible to make a
definite diagnosis of NP-C using current techniques. New
diagnostic techniques are currently being developed that
will make it easier to diagnose NP-C.
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HOW CAN NIEMANN-PICK TYPE C

DISEASE BE TREATED?

There is no cure for NP-C and until recently, management
strategies for the disease were based on non-specific,
symptomatic treatments. These therapies may be at least
partially successful in treating some symptoms of NP-C,
but have no impact on disease progression or long-term
outcomes. Symptoms that can be treated with general
therapies include, but are not limited to:

- Gelastic cataplexy can be treated by using tricyclic
antidepressants or CNS stimulants

- Dystoniacan be treated by using anti-cholinergic drugs

- Movement restrictions can be treated by using physi-
cal therapy

- Seizures can be controlled by using anti-epileptic drugs

- Feeding problems resulting from difficulty in swal-
lowing can be managed with a feeding tube

Zavesca® is approved in the EU for the treatment of pro-
gressive neurological manifestations in adult patients and
pediatric patients with Niemann-Pick type C disease.

AVAILABLE CLINICAL DATA

Zavesca® (miglustat) 100 mg is the only oral drug available
for the treatment of type 1 Gaucher disease, and was ap-
proved on the basis of three international open-label
clinical trials. The rationale for the use of miglustatin type
1 Gaucher disease is to help balance the overall level of
glucosylceramide by reducing its production to a level
compatible with breakdown by residual glucocerebrosi-
dase activity, a unique mode of action known as "substrate
reduction therapy”. Results from a pooled analysis of the
three open-label clinical trials have shown that Zavesca®
monotherapy may reduce the incidence of bone crisis and
improve bone mineral density in type 1 Gaucher disease
patients, including those with a history of splenectomy
and/or osteoporosis.

In order to gain approval for Zavesca® in Niemann-Pick
type C disease, a set of clinical data were obtained from
one clinical trial 0GT918-007 and two multicenter retro-
spective cohort studies in patients with NP-C. In both the
clinical trial and the case series, miglustat was associated
with clinically relevant stabilization or improvement in
neurological manifestations of the disease. For more infor-
mation on these studies please visit our corporate website.
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MILESTONES

2009 ) Zavesca®receives EU approval for Niemann-Pick
type C disease

> EU approval for a type Il variation for Zavesca®
and bone disease in type 1 Gaucher disease

) Zavesca® approved in Turkey

) Zavesca® approved and launched in Australia and

2008
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) Zavesca® launched in the US; approved and

2005
2004
launched in Switzerland

) Zavesca® approved and launched in the EU; ap-
proved in the US

) Zavesca® in-licensed; marketing authorization
granted by European Commission
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2002
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Latest update: September 2011

Actelion Pharmaceuticals Ltd is a global biopharmaceutical
company headquartered in Allschwil/Basel, Switzerland.
Actelion concentrates on discovering, developing and market-
ing innovative drugs for high unmet medical needs. The com-
pany is quoted on the SIX Swiss Exchange (tickersymbol: ATLN].

Disclaimer This fact sheet has the sole purpose to provide
members of the public with general information about the ac-
tivities of Actelion Ltd and its associated companies. The for-
ward-looking statements in this fact sheet are based on current
expectations and belief of company management, which are
subject to numerous risks and uncertainties.

Actelion Pharmaceuticals Ltd Gewerbestrasse 16/ CH-4123 Allschwil
Switzerland / investor.relations@actelion.com / Phone +41 61565 62 62
Fax +41 61 565 65 07 / www.actelion.com
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