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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

Approval for the treatment of pulmonary arterial hypertension in patients with WHOQ Class [1[ or [V
symptoms.

Recommendation on Post-Marketing Actions: satisfactory completion of study C200-002

1.2 Summary of Clinical Findings

Brief Overview of Clinical Program

Hloprost has been studied in over 160 clinical trials spanning two decades and involving

more than 12,000 subjects in whom the drug was administered via the intravenous, oral, or inhaled routes.
The product was first approved in 1990 in Europe as llomedin® for intravenous administration for the
treatment of peripheral vascular disease. The European Medicines Agency granted marketing
authorization in September, 2003, for Ventavis® (iloprost) inhalation solution for the treatment of
patients with primary pulmonary hypertension (PPH). CoTherix, Inc. has signed an exclusive licensing
agreement for the commercialization of iloprost in the United States (US), using the proposed trade name
of Ventavis®.

The clinical development program for iloprost delivered by inhalation for patients with pulmonary arterial
hypertension was begun in 1988. Four non U.S. clinical studies were conducted: a phase | study
(ME98051) in 13 patients assessed the pharmacokinetics and hemodynamics of inhaled iloprost using
three different ncbulizers in a crossover design, an exploratory phase 2 study (ME98008) in 63 patients
with a 3-month randomized phase comparing inhaled iloprost to conventional therapy, followed by l'ong‘
term uncontrolled treatment (for up to 2 years), and a phase 3 double blind, efficacy study (ME97218)
with 203 patients randomized to placebo or iloprost for 12 weeks. This was followed by a long-tenn
open-label study (303045) in 71 patients who had completed 12 weeks of randomized therapy.

A large number of clinical studies have also been completed with both the intravenous and oral
formulations of iloprost. The sponsor chose certain studies with these formulations that they considercd
relevant for pooling to assess the safety of inhaled iloprost. These studies were clinical trials that were
randomized, placebo-controlled, and involved dosing periods of at least 14 days in duration. This pooling
used 12 intravenous iloprost trials involving 1473 patients (of whom 764 received iloprost at doses up to
2 ng/kg/min over 6 hours per day for 2 to 4 weeks) and 12 studies with the oral formulation of at least 14
days treatment duration that cnrolled 3161 subjects (of whom 2033 received oral iloprost clathrate at
doses rangiag from 50 ug to 200 ug twice daily for 4 weeks to 1 year). Most of these studies included a
follow-up period during which safety information continued to be gathered.

For those studies not presented in the integrated summary of safety (approximately 106

mtravenous studies enrolling 7489 subjects, and approximately 22 oral studies enrolling 281 subjects), a
summary of deaths, other serious adverse events and discontinuations because of adverse events were
provided in the NDA safety update.
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Lastly, a phase I study (C200-004) with normal volunteers evaluating the effect of inhaled iloprost on
ECGhemody intervals was conducted in the U.S.

Efficacy

One study (ME97218) convincingly showed that patients randomized to iloprost (n=101) were more
likely to improve their waik test by at least 10% over baseline, improve their NYHA classification by at
least one stage, not experience a deterioration in their disease status, and not die compared to patients
randomized to placebo {n=102} during 12 weeks of treatment.

Safety
Deaths
Placebo (and control studies): percents
inhaled studies Orat studies ]
placebo-control Placebo controlled
Placebo lloprost Placebo Itoprost
N=i33 N=129 N=1128 N=2033
3.6% 2.3% 2.3% 1.8%

In both the smali data basc from the inhaled studies and the much larger data base from the oral studies,
mortality rates tended to be smaller in the iloprost group.

In long term study 303045 patients received inhaled iloprost for at least 24 months. Of the 71 patients
there were 13 deaths. Therc were 13 deaths: 8 during the trial and 5 who discontinued study drug prior to
death.

Mortality estimate
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Kaplan Meier plot of the time to death for patients treated with iloprost long-

term. Actual time to death for these patients was compared with predicted time to death

using the baseline hemodynamic data from these same patients inserted into the predicted

survival model from a national prospective registry (D’ Alonzo GE et al. Survival in

paticnts with primary pulmonary hypertension. Ann Intern Med 1991;115:343-9). There is no evidence of

an adverse effect on survival.

Other serious events

The table below shows the serious adverse events reported during the randomization phase for the 2
controlled trials (limited to those individual events reported by at least 2 iloprost patients and with an
incidence rate greater for the iloprost group than for the placebo group).

No. and (percent) of patients

Placebo-control
subtracted+
Adverse event %
Any event -0.1
Cardiovascular-any 0.4
Syncope 4.7
Respiratory-any 1.6
Dyspnea 0.1
pneumonia 1.6
Body as a whole-any 1.0
Lab test abnormal 1.6
Digestive-any -2.9
Metabolic, nutritional-any -2.2
Skin, appendages-any 0.8

+N=129 for iloprost and N--133 for placebo control




Most common serious events reported during the long term phase of the inhaled studies (n=215} include
congestive heart failure (7.9%), aggravation reaction (5.1%), and syncope (4.2%). The oral studies were
noncontributory.

Drop outs because of adverse event

There were 6 iloprost patients (4.7%) who withdrew from one of the two randomized inhalation studies
because of an adverse event (aggravation reaction (3), congestive heart failure, hypotension, syncope,
vasodilatation, edema, headache, cough increased: 1 report each). The controt group had 10 patients
(7.5%) who withdrew because of an adverse event.

In the oral data base, there were nearly twice the incidence rate of drop outs because of an event in the
iloprost group (25.9%) compared to placebo {13%). The events with the largest placebo subtracted rate
include headache (8.6%), vasodilatation (3.7%), and nausea (3.1%).

Commonly reported events

In the inhaled data base, the cardiovascular system had the highest reporting incidence rate for body
systems with iloprost patients reporting more events than the controls (56.6% vs. 40.6%). Vasodilatation
was reported most often by iloprost patients (15.8%+) followed by hypotension (3.3%) and syncope
(3.3%). Palpitations also were reported somewhat more frequently in the iloprost group (2.4%).

Events in the respiratory system were reported more often in the iloprost group with cough increased
reported rather frequently (12.4 %).

Events in the nervous system reported more often in the iloprost group included trismus (8.6%), headache
(7.5%), insomnia {3.2%), and sleep disorder (2.4%).

Other events with a placcbo-controf subtracted incidence rate > 4% include nausea (5.7%) and rash (4%).

In the oral data base, adverse events reported most frequently by iloprost patients were generally similar
to those reported by patients who received inhaled iloprost and included vasodilatation (19.9%), headache
30.0%, nausea (8.6%),vomiting (3.6%), and trismus (3.6%).

Laboratory paramecters

Except for the rare increase in liver function tests in both oral and inhaled formulations, there is no strong
evidence of an effect of iloprost on laboratory parameters. There was no evidence of liver failure, kidney
failure, or bone marrow failure associated with the use of iloprost.

Vital signs

There was evidence of a small blood pressure decrease when examining the blood pressure results from
the inhalation studies (mean changes in blood pressurc@ from baseline at week 12 were -2.4/-2.8 mmHg
for iloprost and -1.4/+1.0 mmHg in the placebo-control). Judging from the adverse events reports, a {short
lived) vascular effect of iloprost is likely. The majority of these events, however, rarely resulted in drop
out or a serious event, However, very ill patients are usuaily susceptible to decreases in blood pressure.
Heart rate increased” (mean change from baseline 5-7 bpm) in subjects taking compared to placebo (3

+ alt percents are placebo-control subtracted unless otherwise noted
@measured pre and post inhalation

~ see results of ECG study C200-004
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bpm) and the reporting of palpitations in the inhalation studics was slightly higher in iloprost group (2.4%
placebo-control subtracted).

ECG intervals
Iloprost increased heart rate {5-7 bpm) compared to placebo (3bpm). There is no evidence that iloprost
prolongs or shortens PR, QRS, or QT intervals.

Dosing Regimen and Administration

The efficacy study (ME97218) used the following dosing scheme: patients start with an initial dose of 2.5
ng (as delivered at the mouthpiece of the nebulizer for approximately 4.5 min). If this dose is well
tolerated, the dose was to be mcreased to 5 pg per inhatation {over 9 min). The recommended dosing
regimen {2.5ug or 5 ug) is 6-9 times per day (total daily dose 15 ug to 45 ug) according to individual need
and tolerability, Study AX 15 measured serum concentration of inhaled iloprost with 3 different
nebulizers. Mean serum concentrations, regardless of nebulizer, were close to zero by 30 minutes.

Mean total daily dose used at the end of the study was 35 ug with the range being 2.5 ug to 45 ug. Mean
number of inhalation was 7.3 with the range being 6 to 9. Most patients did not use the inhaler at night.

Study C220-004 evaluated in normal volunteers increasing doses of inhaled iloprost solution every 2
hours beginning with 5 pg followed by 7.5 ug, 10 ug, 12.5 ug, 15 ug. and 20 pg for a total of 6 dose
inhalations (total cumulative dose of 70 ug) or up to a maximally tolerated dose to maximize exposure.
There were 13 subjects (31.7%) who failed to go to the highest scheduled dose (20 ug). Five reached their
maximum tolerated dose because of (mild to moderate) transient chest pain/discomfort/tightness, not
thought to be cardiac in nature. Often these events were accompanied by headache, nausea, and dizziness.
The remaining 8 subjects discontinued for other reasons. Most could tolerate at least 10 ug. There is a
possibility that patients, unlike normal volunteers, can tolerate (and possibly have increased efficacy
from) a higher dose.

Drug-Drug Interactions

Iloprost is extensively metabolized by beta-oxidation. In vitro metabolism studies with itoprost in human
liver microsomes and cDNA-expressed human cytochrome P450 isoenzymes revealed minor inhibitory
effects of iloprost on the metabolism of model P450 substrates. The extent of inhibition observed in vitro
did not indicate any potential for drug-drug interactions when iloprost is co-administered with commonly
prescribed drugs known to be metabolized by CYP2C19 and CYP2C8. The effects of possible genetic
polymorphism were not studied.

Hoprost has the potential to increase the hypotensive effect of vasodilators and antihypertensive agents.
[toprost, because it can inhibit platelet function, also has the potential to increase the risk of bleeding
when used with anticoagulants.

Special Populations

Hepatic: as a result of the decreased clearance of iloprost, plasma concentrations achieved with v,
infusion of 1 ng/kg/min in patients with hepatic impairment were twice the steady-state concentrations
observed in healthy volunteers. The half-life remained unchanged.




In a study (AM75) with adminstration of a single 100 ug dose of the oral formulation, subjects with
Childs-Pugh stage A (n=5) had a 5 fold increase and those with stage B (n=3) had a 15 fold increase in
AUC, 4, compared to normal subjects (n=4). No deaths or serious adverse events were reported. The
table below displays the reported adverse events by degree of hepatic impairment.

TT 4: Adverse avanis, all reporied cases

Advearse event (HARTS) Stage A {(N=5) { Stage B (N=6) | Healthy (N=4) Total
Vasadilalion 5 7 (1 severe) 2 14
Headache 2 {1 savere) 6 (3 savere) 1 9 .
Nausea 1 6 (2 severe) 0 7 ﬂ
Vomiting 0 7 {1 severe) 0 7
Dianthea 1 2 0 3
Drowsiness! 1 2 0 3

Pain in extremity 2 O 0 2
Abdominal pain 1 0 0 1

Back pain 0 1 0 1
Hypotension 0 1 0 1
Anorexia 0 1 ) 1
Abnorral stools 1 0 0 1

Hot tiashes . 1 0 0 1
Swealing increased 0 1 0 1
Group totals 15 a4 3 52

There were more reported events with the Stage B patients and the events tended to be more “severe” in
nature.

Renal: patients with mild or moderate renal insufficiency had the same PK profile as normal volunteers,
but patients with renal failure severe enough to require dialysis had up to a 3-fold reduction in the
clearance of iloprost (higher plasma concentrations and AUC values, with lower total clearance, similar
half life).

There is little evidence to support an effect of age, race, or gender on the safety of iloprost. The effect of
these variables on efficacy was not addressed.




2  INTRODUCTION AND BACKGROUND

2.1 Product Information

Iloprost is an optically active diastereoisomeric mixture which also exhibits geometric (Z — E) isomerism.

The molecular formula for iloprost is C22H3204. The chemical structure is shown below,

Chemical Structure of Haprost

1
COGH

Clinical trials in support of iloprost inhalation solution for PAH were performed with Ilomedin 20, diluted
at the time of nebulization with isotonic saline (1:1). Homedin 20 is an approved parenteral formulation

of iloprost in Europe. Table 3 shows that the proposed commercial formulation (Ventavis®) is
comparable to that used in the inhaled clinical studies.

Table 3 Hoprost Inhatation Sohstien Formulalion

Ingredicnt ll‘;;.:;::lnljw m:ﬁ?:ﬂ‘-ﬂ:?:w Ventavis” (mg/mL) %:l
(g/mlL ) 123

Noteost Q.02 QA [ 1311+ v
Ethanol 46% . . GRID g;
Enoansedznol _ i '6:
Hydrachloeic acid | (510 o)
Sestiaine cludoeride I RN} O
Woater (on bgection (ml.y Sl Ry @]
Tokal wetgdn {pay 1LHEE A 11H1Y S50 EOHI3 3043 3

. Approved Bunapesn panantcral Pormuintion of dapreost

Llsed vn Studies MUY 13, ACORGES, MEYROS T and J0I0458

2.2

-

Currently Available Treatment for Indications

There are three products approved by the FDA for the treatment of pulmenary arterial hypertension.

Flolan® (epoprostenel sodium) (Glaxo Smith-Kline) is a prostacyclin solution that is administered
continuously via a permanently indwelling central venous catheter using




an ambalatory infusion pump,

Tracleer® (bosentan) (Actelion Ltd} is a dual endothelin receptor antagonist that is administered orally.
Remodulin® (treprostinil sodium) (United Therapeutics) is a prostacyclin analogue

administered by continuous subcutaneous infusion via a self-inserted catheter, using an

infusion pump.

2.3 Availability of Proposed Active Ingredient in the United States

Final drug product will be imported from Germany.

2.4 Important Issues With Pharmacologically Related Products
Fiolan® is administered as a continuous chronic infusion through a central venous catheter.

A large study evaluating the effect of FLOLAN on survival in NYHA Class 11 and IV paticnts with
congestive heart failure due to severe left ventricular systolic dysfunction was terminated after an interim
analysis of 471 patients revealed a higher mortality in patients receiving FLOLAN plus conventional
therapy than in those receiving conventional therapy alone. The chronic use of FLOLAN in patients with
congestive heart failure due to severe left ventricular systolic dysfunction is therefore contraindicated,

Some patients with pulmonary hypertension have developed pulmonary edema during dose initiation,
which may be associated with pulmonary veno-occlusive disease. FLOLAN should not be used
chronically in patients who develop pulmonary edema during dose initiation.

2.5 Pre-submission Regulatory Activity

Schering AG has studied iloprost for more than 20 years. The product was first approved in 1990 in
Europe as Ilomedin® for intravenous administration for the treatment of peripheral vascular disease. In
September 2003 the European Medicines Agency granted marketing authorization for Ventavis®
(tloprost) inhalation solution for the treatment of patients with pulmonary arterial hypertension. CoTherix,
Inc. has signed an exclusive licensing agreement for the cormmnercialization of iloprost in the United States
(US}, using the proposed trade name of Ventavis®.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

31 CMC

The active ingredient, iloprost, is a synthetic analog of the natural, highly unstable prostacyclin PGI2.
Tloprost drug substance constists of a fixed mixture (approximately 47:53, 4S:4R) of two diastereoisomers
as controlled by the manufacturing process. The diastereoisomers do not interconvert during storage.
Hoprost is an oily substance, which is only stightly soluble in water, but has good solubility in methanol,
ethanol, ethyl acetate, and acetone. The aqueous solubility of iloprost is improved by forming a salt with
alkalis and tromethamine. Due to its instability at room temperature and refrigerated conditions, the drug
substance should be stored frozent — and protected from light.

The drug product, Itoprost Inhalation Solution, is a clear, colorless, sterile, aqueous solution contaming 10
ug/mlL of iloprost formulated for inhalation via a nebulizer. It is supplied as a 2-mL solution in glass
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ampules containing 20 pg of iloprost and the inactive ingredients sodium chloride, tromethamine
(trometamol), ethanol (96%), water for injection, and hydrochloric acid (for pH adjustment to a target of
8.1). The formulation of iloprost as a tromethamine salt provides increased stability to both temperature
and light. Thus, the drug product solution can be stored at room temperature without the need for light
protection.

3.2 Animal Pharmacology/Toxicology

The pharmacodynamic profile of iloprost showed it to be a

-potent vasodilator and anti-platelet/antithrombotic agent.

-potential mechanisms of action that contribute to iloprost’s therapentic effect include platelet anti-
aggregatory and antithrombotic effects, favorable effects on microvascular perfusion and microvascular
integrity, and inhibition of leukocyte-vessel wall interactions.

-data from in vitro studies and from in vivo studies with systemic administration of iloprost demonstrated
that iloprost inhibited pulmonary vasocenstriction and reducedPVR, thereby normalizing pulmonary
pressure,

-iloprost had platelet anti-aggregatory and antithrombotic effects, had beneficial effects on vascular
remodeling and in situations with endothelial dysfunction, and inhibited some aspects of inflammation.
-side effects are likely to result from exaggerated pharmacological effects of the compound (e.g., systemic
hypotension). Investigation of the effects of iloprost on other organ systems indicated that iloprost was
not likely to induce serious adverse effects in the therapeutic dose range.

-no major unexpected interactions were found when iloprost was tested in combination with other
cardiovascular drugs.

-possible additive or potentiating effects of co-administration of iloprost with other vasodilators and anti-
platefet/anticoagulant drugs should be taken into consideration when initiating therapy with iloprost.
There were no indications from animal studies of sex-specific differences in the effects of iloprost.
Tachyphylaxis to the antiplatelet effects can be avoided by discontiruing treatment.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1  Sources of Clinical Data

lloprost has been studied in over 160 clinical trials spanning two decades and involving more than {2,000
subjects in whom the drug was administered via the intravenous, oral, or inhaled routes. Data for the
clinical efficacy and safety reviews came exclusively from clinical trials, all were conducted outside the
United States. Only the approval for the inhaled formulation is being sought in this NDA.

Safety data used for the safety review were obtained from studies using the oral, intravenous, and inhaled
formulation. All data were made available from studies using the inhaled formulation Sciccted safety data

from the oral and intravenous formulations were submitted. An attempt was made, however, to submit all
serious safety (deaths, sericus adverse events, withdrawals because of an adverse event).

4.2 Tables of Clinical Studies

Efficacy (studies with inhalation formulation only)

Il




The 3 clinical studies using the inhaled formulation are shown below.

Table 0L51  Comparison of Study Designs for fhe Hoprost Studies
‘ MES7218 (Phasc 3) MEI3008 (Phase 2} MEY%051 (Phasc 1)
Randomuztion Yes Yes Yes
Blinding Yes No No
Conirol Placcho Comman background Crossover study
therapy
texcluding prosianoids )
Design Double-ind parallet Open-ishe] paralicl Single dose crossover
Study Duravon | 12 weeks randomigd 12 wooks randomised b day
and long-tcrm ppcs and 2 vears apen lahol
tabel {ongome Study
30345
Paticnt PIH or SPH PPH or SPH PPH or SPH
Population NYHA Class Woc IV | NYHA Class H L, or IV
Samplc sizc Lt iloprost 3 ilaprost 11 ffoprost o
162 placche 33 comtrol o
Primary Compasite responsg’ Naac Nane i
cfficany g
endpoing w
Secondmy Compasitc responsc” 2.
dﬁ:«“‘-“ G-ninwie walking fHi-miunic walking g
endpoints distance distance oD
NYHA Class changes NYHA Class changes O
Deterioration of PAH Deterioration of PAN Q
Monaluy Moariahin ko)
Aahler Dnospnsz Index Mahler Dy spoca Indox ~3
Hemody namiic Hemaodyvnamic Hemodyvaamic
parnmolers and parameters and paramcicrs mud
#as cxchange gas cxchange g exchange
Quatity of Life Chualipy of Life
Need lor ransplactation | Necd for teansplantauen

* Phe conmposite aesponse endposst was defisned a8 (1) iprovonsem e S-minuse walk lest a1 17 weeks
v at beasd Hfs v taschne. (21 Goproveasent Iy sl Ieust cow NYHA class 1 E2 weks vz basoline, omd
133 o death os detcriaration of PAH belore 12 weeks

" Compuosite responiy endpaint was retesgoctivels defined for the phaa: 2 stady as (11 smprovement is e
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—Phase 3 double-blind, placebo-controlled study ME97218 (Report A02997) with 203 patients,

comprising 12 weeks of randomized treatment followed by open-label therapy in a subset of 71 patients
(ongoing Study 303045).

—Phase 2 randomized, controlled, exploratory study ME98008 (Report A02337) with 63 paticnts,
compsising 12 weeks of randomized treatment and 2 years of open-labet treatment.

~Phase | cross-over PK/PD study ME98051 (Report AX!5) in 13 patients

Safety

While many uncontrolled and short-term studies were conducted with intravenous and oral

iloprost as part of PK and PD assessments, the studies that were considered by the sponsor to be relevant
for pooling (and reasonable to the reviewer) to assess the safety of inhaled iloprost were clinical trials that
were randomized, placebo-controlled, and involved dosing periods of at least 14 days in duration. This
comprised 12 mntravenous iloprost trials involving 1473 patients, of whom 764 received iloprost at doses
up to 2 ng/kg/min over 6 hours per day for 2 to 4 weeks. For oral dosing of iloprost, there were 12 studies
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of at least 14 days treatment duration that enrolled 3161 subjects, of whom 2033 received oral iloprost

clathrate at doses ranging from 30 ug to 200 ug BID for 4 weeks to | year. Most of these studies included

a follow-up period.

Figure 2.5.2 Sumaary of Clinical Studies included in Safery Analyses

Therpoute Trualt
i AR
1
Tnhaled Hogmas Urralk ot i v, Thpest
Studres Ktudses - b8 duns Seudbes « 1 v
i ITh «m > sk in- [478)
—_— \ y \
1 dm 12 sovks ) 1. rag-Tenn 3 (-‘-'55'5'3 in* KSX)-\ (75-’47 in= 101?\
i ey w12 DR (0 - A TS o IR
= - > o1 Ak (n- LT §98  (n- 151
) L J K2 in - 3 AW (o= 1923
Bl £n - eld) A ta~ 129}
R HA {n - 103 2115 tn= 109}
YRGS e 19 5427 faw L2RY
| {n - 1 T73% = 113)
. . ’ , 0 fn- 05y AUS1 i 10}
MISWS) in 30) HMEMKOE 16 - 5 MESSIS {n 52, AME - B AAZE  tne 5]
MEVTIEE i - 203 et T Aite fno 3% Tl in~ 163}
Jeimil in - WK Blen in~ 152
) | ) \ 4 ?J \ in )J

The Safety Update included

-update from the ongoing long-term Study 303045 (inhaled formulation)

-study report from Study C200-004, an ECG trial examining the effect of inhaled iioprost on QT interval
and other parameters.

~serious safety from clinical trials not provided in the NDA” (intravenous, intra-arterial, and oral
formulatiens only);

-update on postmarketing reports received since the filing of the NDA,

-amendment October, 15, 2004,updating the safety of the ongoing blinded study C200-002.

4.3  Review Strategy

Efficacy of inhaled iloprost in patients with pulmonary hyperiension is based on one clinical trial (
ME97218). There was one other “efficacy trnal” (ME98008) was ¢xploratory, open-label, and
comparative and the study report underwent revisions after unblinding occurred {(correction of walking
distance, missing data for patient disposition, and drug dosing).

" The 118 oral and i.v. and/or i.a. studies summarized in the Safety Updaic took place approximalely from the mid-
1980s to the mid-1990s and were perfonned under the auspices of Schering, AG

AdoD) o|qissod 1£6d




4.4 Compliance with Good Clinical Practices

ME97218 was conducted in Europe under ¢GCP and the Declaration of Helsinki.

4.5 Financial Disclosures

{2) As the applicant who is submilting a study or studies sponsored by a firm or parly other than the
applicant, [ certify that based on information obtained from the sponsor or from paricipating clinical
investigators. the listed clinical investigators (attach list of names to this form) did not participate in any
financial arrengement with the sponsor of a covered study whereby the value of compensation to the
investigator for conducting the study could be affected by the outcome of the study {as defined in 24
CFR 54.2(a)); had no proprietary inferest in this product or significant equity interest in the sponsor of
the covered study (as defined in 21 CFR 54.2(b)); and was not the recipient af significant payments of
other sorts {as defined In 21 CFR 54.2(0).

5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics
(from summary of clinical pharmacology studies)

lloprost is a mixture of 4R- and 4S-methyldiastereoisomers. In humans, iloprost is entirely metabolized,
with no unchanged drug found in the urine. The major metabolites of iloprost were the tetranor
derivatives (inactive with respect to pharmacodynamic actions) and glucuronides. These metabolites were
also detected in plasma, along with dinoriloprost after i.v. infusion (2 ng/kg/min). No selective
metabolism of the two isomers was observed in humans after oral dosing. The metabolic pattern was the
same in female and male subjects.

Iloprost was 60% bound to human plasma proteins, and this binding was independent of
concentration. Approximately 75% of the binding was to albumin, with the remaining
25% binding to other proteins.

Following inhalation of iloprost from three different nebulizer devices, there was a rapid appearance of
iloprost in serum: peak concentrations were achieved in all PAH patients either at the end of the 9-12
minute inhalation or within 5 minutes afterwards. The serum half-life of iloprost ranged from 6.5 to 9.4
minutes for the three nebulizer devices. These values, calculated from mean serum concentration time
curve from the end of inhalation up to 30 minutes after the end of inhalation, reflect both phases (alpha
phase and beta phase) of elimination.

The estimated bioavailability of inhaled iloprost was approximately 80%.

Metabolism
Iloprost is only marginally metabolized by cytochrome P45¢ enzymes (CYP2C9, CYP2C19 and
CYP3A4). (Report A09478)

Platelet function

[loprost administered intravenously and orally inhibited platelet aggregation. Platelet aggregation was
inhibited in a dose dependent manner at the end of the t.v. infusion {1 and 3 ng/kg/min). The inhibitory
effect on platelets ceased 45 minutes afier the end of the i.v. infusion, and ceased 2 hours after oral
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administration. This effect on platclets was longer than the half-life of iloprost. lloprost also increased
cyclic AMP content of platelets and did not alter the in vitro sensitivity of platelets. (Report 6496)

Hepatic impairment {Reports AM75 and 8432)

As a result of the decreased clearance of iloprost, plasma concentrations achieved with i.v. infusion of |
ng/kg/min in patients with hepatic impairment were twice the steady-state concentrations observed in
healthy volunteers. The half-life remained unchanged.

Renal

Patients with mild or moderate renal insufficiency had the same PK profile as normal volunteers, but
patients with renal failure severe enough to require dialysis had up to a 3-fold reduction in the clearance
of iloprost (higher plasma concentrations and AUC values, with lower total clearance, similar half life).
(Report 8148)

Drug Interactions

- digoxin PK was not altered by i.v. iloprost infusion (Report A646).

- oral preparations of nifedipine, mepindolol and pentoxifylline and i.v. infusion of iloprost with
did not reveal interactions of clinical relevance regarding hemodynamic parameters (blood
pressure, heart rate, orthostatic reactions and peripheral perfusion) (Report 8412).

- Captopril, nifedipine and diltiazem did and iv iloprost did not significantly affect
pharmacodynamics in normal volunteers/patients (Reports 8168, B598 and B599

- Acetylsalicylic acid, within the 10-300 mg/day dose range, did not have an effect on the clearance
of iloprost. (Report AD19)

Effect of food
Food (hospital breakfast) increased the oral bioavailability of iloprost by 20%. Dosing of iloprost during
the efficacy trial was independent of food intake.

5.2 Pharmacodynamics

See section 7 (Vital signs and cardiac hemodynamics)

6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

Ventavis® is indicated for the treatment of pulmonary arterial hypertension in patients with NYHA class
MlorlV -~ ’ 1 symptoms.

Methods

The clinical efficacy of iloprost was demonstrated in one randomized, placebo controlled, 12 week,
double blind study (Protocol ME97218).

General Discussion of Endpoints

The primary efficacy endpoint was a combined responder endpoint defined as:
a) improved exercise capacity > 10% versus baseline,
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b) improvement by at least one NYHA class at 12 weeks, and
¢) no deterioration of PHT or death before 12 weeks.
These are clinically acceptable endpoints.

For the primary variable, each patient was classified as responder or non-responder. The primary
population for the evaluation of efficacy was the intent-to-treat (FTT) population.

For the primary efficacy variable the method for treatment comparison was the two-sided
Mantel-Haenszel test stratified for PHT (primary/secondary) and NYHA (I1I/1V) at the
0.05 significance level.

Patients who prematurely discontinue the study medication because of the defined criteria of deterioration
or because of treatment with not allowed concomitant prostanoid medication during the study period were
counted as non-responders.

Patients with missing information for the primary endpoint were counted as non-responders.

Patients assigned a value of 0 meters for their baseline exercise capacity assessment who

showed any improvement at 12 weeks will satisfy the first part of the combined responder criterion
(improvement by 10%).

Patients who receive a lung or heart and lung transplantation during the study period were considered not
assessable for efficacy if this was only the result of transplant availability.

Study Design

This study was a prospective, double-blind, 2-arm, parallel-group, placebo-controlled, multicenter
investigation in patients with primary or secondary pulmonary hypertension (PHT). The patients were
randomly assigned to inhalation of placebo aerosol or iloprost aerosol for 12 weeks in addition to their
background therapy.

The individually tolerated dose at the mouthpiece (determined within the first 7 days of randomization)
was 15 ug, 22.5 ug, 30 ug, or 45 ug.

The initial total daily dose of iloprost was 30 ug divided into 6 equal-dose inhalations of 5 ug; if this dose
was well tolerated, the total daily dose was increased 1o 45 ug divided into 9 equal-dose inhalations of 5
ug. The minimum interval between inhalations was 2 hours.

In case of poor tolerability, the dose was reduced to 2.5 ug with a total daily dose of 15 ug divided into 6
equal-dose inhalations. If this dose was well tolerated, the total daily dose was increased to 22.5 ug
divided into 9 equal-dose inhalations of 2.5 ug.

Dose adaptations during the following 1 1-week period were allowed for poor tolerability determined by
the investigator. Temporary interruptions of therapy of up to two weeks were allowed as medically
required

Randomization
The patients were assigned to treatment groups by central telephone randomization and prospectively

stratified for pulmonary hypertension (primary or secondary) and for the New York Heart Association
(NYHA) class (TIT or [V).

Patients were to be assessed on day 8 (+ 2 days), at week 4, at weck 8 and at week 12 (£ 5 days,
respectively) for the end of treatment visit, or in the event of discontinuation of treatment at the time point
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of withdrawal. An additional follow-up visit was scheduled four weeks after the end of the treatment
period for assessment of safety.

Inclusion criteria

-male or female patients, aged 18-70,

-with primary or secondary pulmonary hypertension presenting under consolidated background therapy,
-NYHA functional class HI or [V at study entry,

-entry mean pulmonary artery pressure > 30 mmHg at rest.

Patients with secondary pulmonary hypertension could be included if the underlying cause was one of the
following: chronic thromboembolic pulmonary hypertension, connective tissue disease with isolated PHI
or interstitial pulmonary discase, or drug-associated PHT (e.g. fenfluramine).

Efficacy Findings

There were 235 patients screened with 201 randomized (101 to iloprost and 102 to placebo). The numbers
of subjects completing the study through week 12 were 97 (96.0%) randomized to iloprost and 88
(86.3%) randomized to placebo. Of the 7 iloprost patients who prematurely discontinued study
medication before week 12, 3 remained in the study. Of the 18 placebo patients who discontinued study
medication, 4 remained in the study.

The overall responder rates for the combined analysis were iloprost 16.8% (17/101) and placebo 4.9%
{5/102) with two-side p=0.007.

Table 28:  Summary of the primary endpoint and components, statistical analysis
- HTT population

Pranary Secondary
Endpoint analysis Rosuft analyses Result
combinad stratified treatment  p =0.007 hagistic treatment: p=0011
responder Martel- ) regression .
endpoint Haenszel lest odds ratio  3.970 moded other prognostic

[t.466;10.750] factors. ns

Walking distance | stratified treatment. p=0.059
{z10% improve- [JMantel
ment} Haenszel test
NYHA class stratified freatment p={032
{21 class Mantet-

improvamant} Haenszet test

Martality Fishers exact | treatment p =4 369
{untii week 12) test
{pooled data)
Deterioration Fishers exact |lreatment.  p . apy
test
{pooled data)

The figure below shows the percent of responders, by treatment group, at weeks 4, 8 and 12.
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The difference in response rate between study groups was evident by the first 4 weeks of treatment
(10.9% iloprost vs. 3.9% placebo). This difference continued to increase at the 8 week (12.9% vs. 3.9%)
and 12 week (16.8% vs. 4.9%) visits.

The results by strata are shown below.
TT33: Combined responder criterion by predefined strata — {TT population

Hoprost (n = 101} Placebo {n = 102)
Stratum Responders Responders
PPHAI 534 14.7% 2136 5.8%
PPHAV 619 31.6% 1119 5.3%
SPHAN 5126 19.2% 2724 8.3%
SPHAV vz 4.5% 0/23 2.0%
All 17101 16.8% sinoz 4.9%

The iloprost group responded better to treatment compared to the placebo group regardless of stratum.

See individual study report for evaluation of the 6 minute walk test, changes in NYHA classification,
changes in dyspnea index, cardiac hemodynamic parameters, and changes in quality of life scales.

Conclusions

The study convincingly showed that patients randomized to iloprost were more likely to improve their
walk test by at least 10% over baseline, improve their NYHA classification by at least one stage, not
experience a deterioration in their disease status, and remain alive compared to patients randomized to
placebo during 12 wecks of treatment.

Study ME98008
Note: the study report was revised by the sponsor because of correction of walking distance, missing data

for patient disposition, and drug dosing. Because of the various changes to the report after the results were
known, the open-label nature of the study, and the different nebulizer used calling into question the
amount of dosing, this was considered to be a safety study. However, the efficacy results are included in
this section for completeness. There is no reason to believe that this study contradicts the findings of
study ME97218.

Introduction




This was an open-label, multicenter, randomized, parallel-group comparative safety study. A total of 60
clinically stable patients were randomized and treated for 3 months either with itoprost or with any
conventional treatment that was deemed to be appropriate for each respective patient (prostanoids and
beta-blockers were excluded). All patients were to receive their usual common background therapy. At
the end of the 12 week randomization phase, patients were allowed to receive iloprost for up to 2 years.

Patient populatign

The study population comprised patients with prtmary or secondary pulmonary hypertension depending
upon etiology:

Group A: Primary pulmonary hypertension, comprising the sporadic, familial and post-partum form as
well as drug associated (e.g., appetite suppressant drugs), provided there was no clinical manifestation
other than pulmonary hypertension.

Group B: Isolated pulmonary hypertension, comprising patients with collagenosis but without
involvement of internal organs or clinical manifestation other than pulmonary hypertension.

Group C: Secondary pulmonary hypertension, comprising patients with thromboembolic disease, and
pulmonary hypertension secondary to diseases of heart, lung, liver, or other organs. These patients were
eligible for study entry only if best available therapy for the underlying disease had been used and
pulmonary hypertension was the main limiting factor for exercise tolerance and/or prognosis.

The groups B and C were later pooled into the category secondary pulmonary hypertension (SPH)

Inclusien criteria

Male or female patients, aged 18-70 years, with primary or secondary pulmonary

hypertension and a mean pulmonary artery pressure > 30 mmHg (groups A and B) or > 40 mmHg (group
C) while resting during appropriate conventional treatment.

NYHA class
The table below shows the number and percent of patients who improved their classification status by at
least 1, by treatment group.

TT12 NYHA class: Improvements during the randomized phase

Based on re-assessed NYHA dlasses. Figures denote numbrer / perceniage of patients who, during the
randemized phase, improved by at ieast one class compared with basetine.

Time point lloprost Control
N = 3G N= 33

Week 4 B (26.7%) 3 (9.1%}

Week 8 9 (30.0%) 2 (6 1%)
EOR 8 (20.0%) 2 (6.1%)

EOR~=Last examination or data recorded at end of randomized phase, not necessarily equal to
actual week 12 but used synonymously in certain listings (other synonyms for EOR include "month 3"
and "final” examination of the randomized phase) .

The incidence rate for improvement at EOR (end of randomization phase) was more than 3 times higher
in the iloprost group (20.0%) compared to the control group (6.1%). This difference in improvement

between the treatment groups was seen by week 4.

Mahler dyspnea index
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T 14 Mahler Dyspnoa Index: Focal score and sum of transition scores during
randomized phasa. descriptive statistics
Focal score Sumn of transition score
Changes to baseline
lloprost Control Overall lloprost Control Crverall
Baseline N 7] 33 63
Mean 4.767 4758 4782 Aol
8D 2128 1.601 1.85% applicabie
Median 5.500 5.000 5.000
Month 1 N 26 30 56 26 30 56
Mean 5017 5.267 5179 2115 -0.200 0875
sD 2.448 1893 2.550 2.389 2.107 2 509
Median 68.000 5.500 §.000 3.00% Q.000 0.000
WMonth 2 N 73 27 50 73 27 55
Mesan 5217 5 296 5.260 1478 -0 667 0.320
sb 2173 2072 2.088 3058 2.238 2.832
Median 6.000 6.000 6.000 0000 0.000 0.000
tOR N 24 30 o4 24 30 5%
Mean 5.000 4 857 4 926 1125 -1.100 0111
SO 2228 2.35 2256 2437 2.657 2Ti2
Median £.000 5.000 6.000 0.000 0.000 0.000

Focal score ranges kom 0 (worst condiion) 1o 12 {best condition).
Transition score ranges from -8 {least favorabla change} to 0 {no change) 1o 9 {most tavarable change).
Sourve Hissretrical tables 513 (ocal scorel, B B (ransition score;

There was a small improvement in the mean focal score for the iloprost group (4.7 at baseline to 5.0 at
end of randomization phase). There was little change for the control group.

There was some improvement in the transition scote in the iloprost group compared to placebo.

These results were classified according to improved, unchanged, and deteriorated. The incidence rates are
shown below, by treatment group.

TT 15 Mahler Dyspnea Index: Focal score and transition scorz (classified results at EOR)
Results refer to changes from baseline to EOR. Figwes denocte number ! perceniage of patients.
Hoprost Control Qverall
n=24 n=30 n=54
Focat score, Improved 10 417% 5 16.7% 15 278%
classified changes Unchanged 8 33.3% 18 60.0% 25 48.1%
Deteriorated 6 250% 7 23.3% 13 24.1%
Sum of transition score, Positive 8 33.3% 3 10.0% 11 20 4%
clasgified values Zeto 14 58.3% 17 58.7% 31 57 4%
Negative 2 B.3% 10 33.3% 2 22.2%

The results favor iloprost.

6 minute walk

Absolute changes in the mean walk distance at trough at the end of the randomization (EOR) phase are
shown below, by treatment group. (T28 shows the same infornation only with paticnts who died (n=4, 2
per treatment group) being assigned a walk distance of ¢ m). N.B. post-inhalation examination (peak) was

20




not conducted at baseline, the corresponding pre-inhalation (trough) examination was taken as baseline
value for all change-from-baseline analyses of post-inhalation examinations.

T28 Walking distance: absolute changes, descriptive statistics (strict LOCF}
ITT-populatian

floprost conrol overall
time point stratum n} mean |median sd] n] mean]median sd] n] meanfmedian sd
PPH 20 236 a.5] 693] 20 679 53.0] 10691 40 457 Jio| 934
EOR (before) seH 10 733 3| 60 i) 12 -16.4 00] 948123 228 15.58] 1356
all strata § 30 40.1 27.3] 1122) X2 34.7 2.0] 11253 63 37.1 21.5] 1115

T28 Walking distance: absolute changes. descriptive statistics {LOCF with death =0 m)
ITT-populaticn
iloprost controt overafl
time point stratum n| mean | median sd. a| mean| median sd] n] maan]medizn sd
PPH il LI B85] 1156f 20 879 53.0] 109.9] 40 36.0 o tiae
ECR (bafore) SPH 10 4.9 23] 1722 13 -3586 -t0.0] 1255] 23 81 10| 153.2
alt strata f 30 4.3 20.0) 137.6} 32 271 3007 1254] 63 258 Zr.B| 13013

In both cases, the mean absolute change was much better for the PPH group receiving control compared
to iloprost (67.9 m vs. 4.1 m). On the other hand, the SPH group performed better if they were
randomized to iloprost (mean increase 64.9 m) compared to placebo (mean decrease 35.6m). The clinical
relevance of these results is unknown.

Mortality
There were 4 deaths, 2 per group.

Responders
A retrospectively defined composite response criterion was applied in order to explore the

benefit for the patient: response was defined as:

-an improvement in physical capacity measured by an improvement of the NYHA class,
-by an improvement of the walking distance by at least 10% compared to baseline], and
-the patient still had to be alive at the respective time point.

Patients fulfilling this composite criterion were calied "responders”.

117 Compoasite responsa criterion: Response rates during randomized phasa

Figures denale number / perceniage of patients with response

Visil Time point of measurement Hoprost Control Overall
relative to inhalation n=30 n=33 n=63

Month 1 after 14 13 3% 1] 00% 4 B6.3%

Month 2 before 7 23.3% 2 §.1% 9 14.3%

EOR before 4 13.3% 4] 00% 4 B8.3%

after 4 13.3% 1" 3.0% 5 7.9%

* Assessment aker doprost inhatation.
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The trend favors iloprost.

7 INTEGRATED REVIEW OF SAFETY

7.1  Methods and Findings

In addition to the studies with the inhaled formulation, review of safety also included studies with the oral
and, to a lesser extent, intravenous formulations.

SERIOUS SAFETY

Deaths

Inhaled formulation

Randomization phase

There were 3 deaths (3/129, 2.3%) reported in patients randomized to iloprost and 5 deaths (5/133, 3.6%
%) in patients randomized to placebo-control during the blinded phase of the 2 clinical trials,

Hoprost deaths
Patient no. 98008-253, a 63-year-old female with secondary pulmonary hypertension (NYHA class [V),

was hospitalized because of cardiac decompensation after 2 months of treatment with study drug. The day
before the patient died, she was placed on Flolan i.v. infusion in addition to iloprost inhalation, Post-
mortem attributed death to right-heart failure with suspected bronchopneumonia.

Patient no. 98008-249, a 62 ycar-old male with primary pulmonary hypertension (NYHA class III), was
randomized to iloprost but “he never received any study medication”. He developed purulent bronchitis
about 1 week after randomization and dicd about | week tater from what was described as right heart
failure.

Patient no. 97218-28, a 27-year-old male with secondary pulmonary hypertension (NYHA class [V), was
withdrawn from treatment | day after start of study drug because of deterioration of his condition., Open-
label tloprost {(nominal dose of 100 ug/day} was started along with furosemide 60 mg/day. The patient
died. 2 days later. Cause of death: Acute decompensated cor pulmonale.

In conclusion, only the death of patient #28 couid be reasonably linked to iloprost, mostly because of a
temporal relationship and a possible hypotensive effect.

Long term phase
Death During the Weeks 13-16 Follow-up Period in ME97218

Five patients died during the open label iloprost follow up treatment {all patients who remained in the
study either stayed on iloprost or were switched to iloprost). Two patients (97218-79 and 97218-245) had
been randomized to iloprost inhalation and 3 patients (97218-31, 97218-239, and 97218-387) had been
randomized to placebo. For 3 of the 5 patients, the code was broken and off-label llomedin inhalation
was started.

Patient no. 97218-79, a 60-year-old male with thromboembolic PAH (NYHA class III), was randomized
to recctved iloprost. After 94 days of study drug, the patient began to deteriorate clinically. He was
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hospitalized and treatment with Lasix and Flolan was begun. The patient died the next day. Post-mortem
attributed death to cor pulmonale.

Patient no. 97218-245, a 58-year-old male with secondary pulmonary hypertension (NYHA class [V)
resulting from pulmonary fibrosis and rheumatoid arthritis, was randomized to receive iloprost inhalation.
After having received 85 days of study drug, the patient was hospitalized with a recurrent chest infection,
and was treated with vancomycin and an increased dosage of prednisolone, The patient died from a
cardiac arrest after having received off-label llomedin for approximately 6 weeks. The death was
attributed to bronchopneumonia and pulmonary fibrosis.

Patient no. 97218-31, a 62-year-old female with secondary pulmonary hypertension (NYHA class I11),
was randomized to placebo. By study Week 12, the patient’s condition had worsened, with edema,
dyspnea, hypotension, epigastric pressure, cough, hyponatremia because of diuretic therapy, and
hyperkalemia. During scheduled catheterization, the patient became somnolent and hypotensive with low
hemodynamic cardiac function and atrial tachycardia... She was admitted to the ICU for decompensated
cor pulmonale and beginning cardiogenic shock. The patient received 87 days of study drug, The blind

~ was broken and the patient began off-label llomedin and i.v. llomedin. She died 2 weeks later. Post-
mortem attributed death to chronic right-heart failure.

Patient no. 97218-239, a 68-year-old female with SPH (NYHA class IE[), was randomized to receive
placebo. Study drug was discontinued after 53 days and patient withdrew from the randomized phase
early due to worsening of right-heart failure. An atrial septostomy was performed, and the patient started
off-label llomedin. Hypoxemia due to shunting, possibly causing respiratory alkalosis, was reported. The
patient died 37 days after starting off-label Ilomedin at week 13. Case of death was given as cardiac
arrest.

Patient no. 97218-387, a 71-year-old maie with thromboembolic PAH (NYHA class 1V), was
randomized to receive placebo. After having received 92 days of study drug, the patient was hospitalized
for his 12-week screening, and suddenly developed severe hematemesis. Study drug was stopped. The
patient went into hemorrhagic shock and was transferred to the ICU, where he was intubated and
ventilated due to right-heart failure. The patient developed a ventilator-associated respiratory infection
and died 6 days later.

The long term treatment phase for Study 98998 reported 4 deaths on iloprost (after three months of
randomized treatment, up to two years of iloprost long term treatment was allowed).

Patient no. 98008/300341 -65, a 35-year-old male with PPH (HIV-associated) received iloprost aerosol.
According to a witness, he suffered sudden cardiac arrest (about 15 months after start of iloprost
treatment). Resuscitation was unsuccessful. Postmortem was not performed.

Patient no. 98008/300341-302, a 42-year-old male with PPH received treatment with iloprost aerosol for
3 weeks when he developed progressive right heart failure, with increasing ankle edema and ascites. After
1.5 months of treatment with iloprost aerosol, he again developed signs of recurrent right heart failure.
The patient was listed for lung transplant. Study medication with iloprost aerosol was discontinued.
About 2 months after end of treatment with iloprost acrosol, he was hospitalized for surgery for repair of
ureteral stenosis. The day after surgery he received massive transfusion because of hemorrhaging.
Progressive right heart failure occurred and he died 2 days afier surgery,

Patient no. 98008/300341-602, a 57-year-old male, SPH patient, was randomized to the control therapy,

One month Jater he was hospitalized for severe right ventricular decompensation and started on ifoprost.
He was discharged but died later of RV decompensation at another hospital. According to information
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from the other hospital, the patient stopped study medication iloprost acrosol after 3 weeks of therapy,
because of insufficient effect (progressive deterioration).

Patient no. 98008/300341-602, a 48-year-old female, SPH patient, was randomized to the control
therapy. She started long term treatment with study medication iloprost aerosol. She was hospitalized
after 11 months of therapy with iloprost for worsening dyspnea, edema, and ascites. The patient died of
right heart failure with alcoholic liver cirrhosis.

In conclusion, it does not scem likely that iloprost directly contributed to the death of these patients.

Oral
The table below shows the number and percent of deaths in the selected oral studies, by drug group.




Table 52

Oral Safety Popalation - Incidence of Deaths

Parameter

Statistic

Hoprost (n=2033)

Placebs (n=1118)

Deaths During ¢

he Double-Blind Rundomized

Period, Including Those Within 2 Days After

Discontinuation of Stody Drug*
Patient Deaths n {%) 21107} 204¢1.8%)
Cause of Death Adverse evenis B4 0 T} 11{1.0%)
Other T{03% B{0.8%)
Day of Deatl: i b3 | 26
Mean = SD 1021« 7742 81406512
Median (range) 88.0 ¢1.0-263.0) 76.5 (4.0-220.0)

Deuaths during the Doubie-Blind Randomized

Periad, Including Those Within 30 Days \fter

Disconfinuation of Siudy Drug®
Patient Deaths n (%} 49 (2 4%} S {3 9%}
Cause of Death Adverse Events 36(1.8%;) 2642.5%)
Other 13i0.6% 18 {l 6701
Day of Death” n 9 H
Mean + 5D 4= TH.50 8.0+ 6921
Median {range) 390 (403240 0) 69.0 (4.0-310.11)

Deaths occurring during follow-up period (study 921106 excluded) not

including these within

30 days of discontinuation of Stady drug

1t { %o}t Ol {3 .01%a) 2742 4%}
Deaths during the Open-iabel Period for Study 93106
Patient [caths i (%} 1 {2.8%0) —
Cause of Death Orther 112 8% —_

Day of Death

P

Sourees: 158 Table (36.5 03Jundd; (S5 Table O6.5.1 47Jun04
* Data in thas table are dedived from the Death CRF,

b That is, deaths within 2 days atter the last medication date cn the Madicanon CRF

: That is. deaths within 3¢ days after éhe fast medication date on the Medication CRF.

From Day 0.

the last day before stan of dosing
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Of the reported deaths that occurred either during the trial or within 2 days after study drug
discontinuation, 21 (1.0%) were in patients randomized to oral iloprost and 20 (1.8%) were randomized to
placebo. The mean number of days patients were receiving iloprost prior to death was 102 with a range of
4-263 days.

Reported deaths occurring either during the trial or within 30 days after discontinuation of the study drug
include 49 (2.4%) tloprost patients and 44 {3.9%) of placebo patients.

The table below briefly discusses the 21 oral Hoprost patients who died during the randomized period or
within 2 days of stopping drug (plus one subject wha died while on drug during the open label phase).




Pul/age/sex

] Comments

Study 92045 indication: PAOD stage ITI/TV

92045-174/76/M

Received iloprost 200 ug total daily dose for 5 days. On
Day 4, episodes of mild hypotension and with
progressive anuric. Death on day 7 of uremia.

92045-294/82/F

received a total average daily dose of 287.2 pg for 46
days. Developed severe diarrhea probably induced by
iv antibiotics. Died of diabetic decompensation.

92045-373/64/F

Received total average daily dose of 297.7 pg. Severe
chest pain followed by sudden death on Day 262
(suspected acute MI).

92045-628/84/F

Received a total average daily dose of 214.3 pg bid.
Died on day 7 from bronchopneumonia,

92045-704/72/M

Received a total average daily dose of 100 pg. Died at
home from probable acute MI on day {76.

92045-878/71/M

Received total average daily dose, 284.7 ug.
Hospitalized on day 7 and day 108 because of
pulmonary edema. Sudden death on Day 175
(suspected congestive heart failure).

92045-1111/56/M

Received a total average daily dose of 100 pg bid. Died
suddenly of cardiovascular arrest on day 87,

92045-1114/61/M

Received total average daily dose, 100 pg. Notice of
sudden death on day 205: Jast clinic visit day 115.

92045-1250/69/M

Received total average dail§ dose 114.3 pg. Severe
stroke on day 46 followed by death on day 69.

92045-1281/74/M

Received total average daily dose 297.7 pg. treated for
260 days. Transient ischemic attack on day 232.
Hospitalized for moderate dyspnea. Sudden death on
day 260, Autopsy revealed acute ML

92045-1309/67/F

Received total average daily dose 294.1 pg. Cardiac
arrest on day 100 with unsuccessful resuscitation.
Suspected acute ML

92045-1340/49/M

Received a total average daily dose of 100 pg
treatment, 22 days. Prestudy ECG showed signs of
myocardial ischemia. Developed severe central chest
pain on day 20. ECG changes and laboratory results
indicated acute MI. Died of ventricular fibrillation on
day 23.

Study 95102 (Indication: Raynaud’s syndrome)

95102-104.541/58/M

Sudden cardiac death on day 57.

95102-302.734/77/F

Sudden death on day 3

95102-502.482/84/F

Randomized to high-dose iloprost (100-150 ug bid).
Developed congestive heart failure on day 88 followed
by death 1 day later.

95102-1001.727/8%/M

Randomized to high-dose iloprost {100-150 ug bid). o
Pneumonia on day 62 followed by ML Death on day 67
from sepsis.

95102-1308.727/71/F

Myocardial infarction followed by death on day 59.

95102-1409.481/62/M

Randomized to high-dose iloprost (100-150 pg bid).
Sudden death on day 30. Possible MI
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95102-1410.532/79/F Randomized to high-dose iloprost
(160-150 pg bid). Died at home on day 181 from

sepsis.
95102-1414.018/65/M Randomized to low-dose (50 pg bid) iloprost. Sudden
. death on day 159.
95102-1534004/86/M Died in a motor vehicle accident month 5.

Study 94106 (Indication: PAOD Stage IIVIV)

27/27/F+ Randomized to iloprost 50 pg bid. Died in motor
vehicle accident month 4.

+died >3 months after randomization period.

These deaths, occurring mostly in elderly, very sick paticnts, do not appear to be related to the use of
iloprost. There is no indication that there is decreased survival with the use of inhaled or oral iloprost.

Intravenous

There were 5 deaths (4/764, 0.5% iloprost and 1/709, 0.1% placebo) reported in patients who participated
in the intravenous iloprost studies (limited to the double-blind, randomized treatment phase). Adding in
the 30-day follow-up period, a total of 8 deaths were reported in the iloprost treatment group (8/764,
1.0%) and 12 deaths were reported (12/709, 1.7%) in the placebo treatment group.

During infusion of the 4 iloprost patients who died during treatment, there were reports of confusion and
disorientation with and without accompanying hypotension (8598-178, 7527-103, 8425-218, 8427-75).
This suggests that at least with the iv formulation, iloprost may be provoking serious hypotension.

Other Serious Adverse Events

Inhalation

The table below shows the serious adverse events reported during the randomization phase for the 2
controlled trials (limited to those individual events reported by at least 2 iloprost patients and with an
incidence rate greater for the iloprost group than for the placebo group).

No. and {percent) of patients

Placebo-control
Hoprost Placebo-control subtracted

Adverse event N=129 N=133 %
Any event 29(22.5) 30 (22.6) , -0.1
Cardiovascualar-any 16 (12.4) 16 (12.6) 0.4
Syncope 6{4.7) 0 4.7
Respiratory-any 7(6.4) 53.8) 1.6
Dyspnea 2(1.6) 2(1.5) 0.1 |
pnevmonia 2(Lo) 0 1.6
Body as a whole-any 10 (7.8) 9 (6.8) ) 1.0 ]
Lab test abnormal o 2(1.6) 0 o 1.6

| Digestive-any 2(1.6) 6 (4.5) 29
Metabolic, nutritional-any 1 (0.8) 4(3.0) =22
Skin, appendages-any 1(0.8) 0 g B

14.12
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Syncope was not reported as a serious event by the placebo-control group compared to 4.7% reporting
rate by the iloprost group. No other event is particularly noteworthy.

Of the 215 patients who were exposed to inhaled iloprost (total inhaled iloprost population), 66 (30.7)
reported a serious adverse event. The table below shows the number and percent of patients reporting
these events (limited to events reported by at least 2 patients).

Adverse event loprost
- N=215 |
Any event 66 (30.7)
Cardiovascular-any 34 (15.8)
Congestive heart failure 17(7.9)
Syncope 9{4.2)
Chest pain 2(0.9)
Supraven tach 2(0.9)
Tachycardia 209 AP pes
Respiratory-any 13 (6.0) :.-".l,lﬁ:;d ey
Dyspnea 4(1.9) C’j?{ Gl s 2y
pneumonia 3(1.4) T '
sinusitis 2(0.9)
Body as a whole-any 36 {16.7)
Aggravation reaction 11 (5.1)
Death 7(3.3)
Surgery 7(3.3)
No drug rxn 5(2.3)
Asthenia 3(1.9)
Infection 3{1.4)
Accidental injury 2(0.9)
Back pain 2(0.9)
Lab test abnonmal 2{(0.9)
Digestive-any 5(2.3)
Nervous-any 3(1.4
Metabolic, nutritional-any 9(4.2)
Peripheral edema 4(1.9)
Edema 3.4
Urogenital-any 2(0.9)
Kidney failure 2(0.9)
Skin, appendages-any 1(0.5)
4.17

Commonly reported serious events include congestive heart faiture (7.9%), aggravation reaction {5.1%),
and syncope (4.2%).

Oral

The table below shows the reported serious events in the double blind, randomized trials, limited to those
events reported by > 1% of the iloprost patients and reported by a greater percent of iloprost patients
compared to placebo patients.

[ lloprost | Placebo
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Adverse event N=2033 N=1128
Any event 367 (18.1) 218(19.3)
Cardiovascular-any 126 (6.2) 64 (5.7)
Peripheral gangrene 28 (1.4) 10 (0.9)
Angina pectoris 22(1.1) 5(04)
Respiratory-any 32(1.6) 25(2.2)
Body as a whole-any 208 (10.2) 116 (10.3)
Apggravation reaction 62 (3.0) 32 (2.8)
Infection 37(1.8) 15(1.3)
| Digestive-any 34 (1.7) 19 (1.7)
Nervous-any 33 (1.6) 10 (0.9)
Metabolic, nutritional-any 28 (1.4) 15(1.3)
Skin, appendages-any 31 (1.5) 30 (2.7)
Urogenital-any 17 (0.8} 15(1.3)
Muscufoskeletal-any 11 (0.5) 12 (1.1}
Heme and lymph-any 6 (0.3) 7 (0.6)
Special senses-any 6 (0.3) 0
Endocrine-any 3(0.1) 1{0.1)

06.1

None of the events listed in the table seems worrisome.

Intravenous

There were few serious events reported for either the iloprost group or the placebo group and no event
was reported by more than 1 patient per treatment group.

Dropouts and Other Significant Adverse Events

Inhalation

There were 6 tloprost patients (4.7%) who withdrew from onc of the two randomized studies because of

an adverse cvent {(aggravation reaction (3), congestive heart failure, hypotension, syncope, vasodilatation

?

edema, headache, cough increased: | report each). In contrast, the contro! group had 10 patients (7.5%)
who withdrew because of an adverse event (aggravation reaction (3), congestive heart failure (2), sepsis,
shock, chest pain, pulmonary embolus, supraventricular tachycardia, tachycardia, hematemesis, nausea,

hypoxia, respiratory disorder (1 each)}. 14.10

Oral

Selected adverse events (> 0.5% in either treatment group) resulting in drug withdrawal from the oral
s group g g

trials are shown below.
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Nearly twice the incidence rate of drop outs because of an event occurred in the iloprost group (25.9%)
compared to placebo (13%). The events with the largest placebo subtracted rate include headache (8.6%),
vasodilatation (3.7%), and nausea (3.1%).

Selected adverse events

hypotension, syncope: inhalation

The number and percent of patients who received inhaled iloprost and reported an event suggestive of low

blood pressuret are shown below.

Adverse event

Tloprost
N=129

Placebo-Control " control subtracted
N=133 %

+ postural hypotension 15 excluded: more control-placebo patients reported this event compared to ifoprost patients

-

3

0




Hypotension 18 (7.8) 6 (4.5) 33

Syncope 10(7.8) 6(4.5) 33

Both of these events were reported 1.7 times as often by iloprost patients compared to the placebo-
controls.

Syncope was reported as a serious event by 6 (4.7%) patients who were randomized to inhaled iloprost
(n=129) compared to no patients randomized to placebo-control (n=133). None of the other cvents
suggestive of low blood pressure was reported as a serious event. The 6 iloprost patients are discussed
below.

Patient no./age/sex Comments

97218-48/63/F Ten days after the start of study drug the patient developed syncope
thought to be the result of intermittent second degree AV block.
Catecholamines were administered and the patient was transferred to a
local ICU, where she recovered within 2 days. The patient completed
both the 12-week randomized phase and the 4-week follow-up phase of
the study, and received a total of 119 days of therapy. She was started
on off-label iloprost. After one further occurrence of syncope due to
AV block, a cardiac pacemaker was implanted, after which therec were
no more reports of syncope.

97218-104/66/F The patient reported two episodes of syncope during the randomized
phase and further episodes of syncope during long-term treatment with
iloprost inhalation. The first event occurred 6 days after start of drug
while experiencing an episode of diarrhea. She was hospitalized and
resuscitated. The ECG revealed bradycardia that resolved with 1 mg of
atropine i.v. Approximately 7 weeks after the start of study drug, the
patient had a vasovagal syncope after standing up abruptly without any
exercise. She had taken her last dose of study drug mere than 6 hours
before the syncopal event. The patient’s dose of furosemide was
reduced to 25 mg/day as a result of this event. She recovered and
received a total of 91 days of study drug during the randomized phase
of the study. The patient stayed on drug. She had one further syncopal
episode while climbing stairs (a while after last inhalation). The event
occurred a long time afier the last inhalation. She improved from
NYHA class IV to class I and experienced no further episodes of
syncope.

97218-258/66/F Twenty-nine days after starting study drug, the patient developed
bloody diarrhea and was hospitalized. A diagnosis of diverticulitis was
made. Six days after being discharged from the hospital and while still
experiencing bloody diarrhea, the patient collapsed after walking 50
meters during a scheduled exercise tolerance test. The last dose of
study medication was 3 hours prior to performing the exercise tolerance
test. She was hospitalized overnight. The patient performed the
exercise tolerance test the next day without incident 15 minutes after
inhaling study drug and was then discharged from the hospital. She
completed the study without any further reports of syncope.

97218-260/20/F Approximately 3 months after the start of study drug, the patient
experienced several episodes of syncope while climbing stairs. She
was hospitalized for observation and ECG ¢xam; no abnormal findings
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were reported The patient completed the study.

I7218-351722/F Approximately 5 weeks after the start of study drug, the patient was
hospitalized for syncope and hypotension after starting diuretic
treatment for right-heart failure. Study drug was discontinued 45 days
after the start of the study. The patient started off-label iloprost. She
again had right-heart decompensation with new syncopal episodes. The
patient was hospitalized, listed for lung transplantation and atrial
septostomy, but died before the transplant could be performed.

98008-301/29/F The patient was hospitalized twice for syncope. Approximately 5.5
weeks after the start of study drug, she experienced an episode of
syncope after hyperventilating. The patient had taken a dose of study
drug 2 hours before the event. The event occurred after psychological
stress, and started with nausea and tinnitus, and then syncope, which
lasted for 2-3 minutes, Approximately | week later, the patient was
hospitalized because of syncope. The diagnosis of hyperventilation as
a cause of the syncope was confirmed by a provocation test. No further
events were reported. She remained on drug.

There were 6 reports of serious syncopal episode during long term treatment with inhaled iloprost. All
patients were into their 3" month (or more) of tloprost treatment. The majority of these patients remained
on iloprost. Most (or all} of the syncopal events occurred a few hours after last drug intake.
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oral

No. and (percent} of patients

Adverse event loprost Placebo Placebo subtracted
N=2033 N=1128 Y

Dizziness 171 (8.4) 67 (5.9) 2.5

Hypotension 40 (2.0) 9 (0.8) 1.2

051

Events suggestive of low blood pressure were reported somewhat more by iloprost patients

Bleeding tendencies

Inhalation

As with other prostaglandins, there is a hypothetical risk of bleeding with iloprost becausc of the
inhibitory effect on plateiet aggregation. There is a theoretical increased risk with the concomitant use of
heparin or coumarin-type.

Table 28 Inhaled Safety Popalation - Intensity of Bleeding Events of Special
Interest by Tecatmoent

Alt Adverse Events Scrinus Adhverse Fryenis
Severity Hoprost Placebo Conrol Mopros) PlaceboControl
(n=1249) n=134 {a=119 in-E33y
Overall 18 (14%) 15 (11%) 1 (1%; 2

There was a small difference between the incidence rates of reporting bleeding events+ for the 2 treatment
groups. Serious bleeding events were rarely reported.

During long-term treatment, 10/123 (8%) of iloprost-treated patients had serious bleeding
events: hemoptysis (2 patients), anemia (2), subarachnoid hemeorrhage (2), shock
followed by death (2), hemorrhage (1) and hematemesis (1). Concomitant administration
of anticoagulants was either interrupted or stopped for the following adverse events:
hematemesis, hemoptysis, and subarachnoid hemorrhage.

There was no indication of increased bleeding tendencies in the oral studies (Table 63).

Common Adverse Events

Inhalation

The table below shows the adverse events by body system and by individual events during the
randomized phase of the 2 chinical trials {liited to those events reported by at least 4 iloprost patients
and the incidence rate being greater than 2% in the iloprost group compared to the control group).

No. and (percent) of paticnts o o S
| Adverse event o [ loprost | Placebo-Control | Placebo-Control |

+ includes anemia, epistaxis, hematuria, decreased hemoglobin, ecchymosis, hemorrhage, rectal bleeding,
subcutaneous hematoma, eye hemorrhage, hematemesis, hemoptysis, petechia, hypochromic anemia, sum
hemorthage, hypermenocrrhea, 1iron deficiency anemia, and shock.




N=129 N=133 subtracted
%
Any event 114 (88.4) 112 (84.2) 4.2
Cardiovascular-any 73 (56.6) 54 (40.6) 16.40
Vasodilatation+ 3527.1) 15(11.3) 15.8
Hypotension 10 (7.8) 6(4.5) 33
Syncope 10 (7.8) 6(4.5) i3
Palpitations 8(6.2) 5(3.8) 24 i
Respiratory-any 71 (55.0) 58 (43.6) 114
Cough increased 46 (35.7) 31(23.3) 12.4
Hemoptysis 6(4.7) 2(1.5) 32 |
Nervous -any 56 (43.4) 46 (34.6) 88
Trismus 16 (12.4) 5(3.8) 8.6
Headache 32(24.8) 23(17.3) 7.5
Insommia 6(4.7) 2(1.5) 3.2
Sleep disorder ) 5(3.9 2(L.3) 24
Body as a whole-any 55 (42.6) 44 (33.1) 9.5
Back pain 9 (7.0} 5(3.8) 3.2
Flu syndrome 8(6.2) 5(3.8) 2.4
Fever 43G.D 1 (0.8) 23
Digestive-any 47 (36.4) 46 (34.6) 1.8
nausea B 17(13.2) 10 (7.5) 57
Vomiting 6(4.7) 2(1.5) 3.2
Tongue pain 5(3.9) 0 39
Metabolic, nutritional-any 42 (32.6) 40 (30.1) 2.5
Gamma-GT increased 6(4.7) 2(1.5) 3.2
Alk phos increased 6 (4.7 1 (0.8) 39
Skin, appendages-any 26 (20.2) 14 (10.5) 9.7
Rash 11 (8.5) 6{4.5) 4.0
Musculoskeletal-any 14(10.9) 11 (8.3) 2.6
Muscle cramps 7(5.4) 323 3.1
Special senses-any 14 (10.9) 5(3.8) 7.1
Conjunctivitis 4(3.1) 1(0.8) 23
Hemic, lymphatic-any 5(3.9 4 (3.0) 0.9
Urogenital-any 5139 10 (7.5) -3.6

14.2

Overall, the incidence rate of reporting adverse events was slightly higher for the iloprost patients
(88.4%) compared to their control counterparts (84.2%).

The cardiovascular system had the highest reporting incidence rate for body systems with loprost patients
reporting more events than the controls (56.6% vs. 40.6%). Vasodilation was reported most often by
iloprost patients (15.8%+) followed by hypotension (3.3%) and syncope (3.3%). Palpitations also was
reported somewhat more frequently in the iloprost group (2.4%).

+includes: erythema facial and palmar, face rush, facial flush, heart puff, heat puff, heatwaves, hot flushes, red
coloured face, red spot upper lip, reddened nose and mouth, reddening of throat, redness around the mouth, redness

at knees, warm feeling of lower legs, warm swollen legs.

+ all percents are placebo-control subtracted unless otherwise noted




Events in the respiratory system were reported more often in the Hloprost group with cough increased
reported rather frequently (12.4 %).

Events in the nervous system reported more often in the iloprost group included trismus (8.6%), headache

(7.5%), insomnia (3.2%), and sleep disorder (2.4%).
P

Other events with a placebo-control subtracted incidence rate > 4% include nausea (5.7%) and rash (4%).

Oral formulation

Adverse events (limited to those reported by at least 35 (1.7%) iloprost patients and reported more often
by iloprost patients compared to placebo patients) coliected during the selected clinical trials using the
oral formulation are shown below, by drug group.

No. and (percent) of patients (oral formulation)

Adverse event ltoprost Placebo Placebo subtracied
N=2033 N=1128 %

Any event 1674 (82.3) 825(73.1) 9.2

Cardiovascular-any 795 (39.1) 250 (22.2) 16.9

Vasodilatation 547 (26.9) 79 (7.0) 19.9

Hypotension 40 (2.0) 9 (0.8) 1.2

Dizziness+ 171 (8.4) 67 (5.9) 2.5

Respiratory-any 223 (11.0) 145 (12.9) -1.9

Nervous -any 1133 (55.7) 318 (28.2) 27.5 .

Headache 946 (46.5) 186 (16.5) 30.0

Trismus 86 (4.2) 7 (0.6) 3.6

Body as a whole-any 843 (41.5) 397 (35.2) 6.3

Pain in extremity 265 (13.0) 108 (9.6) 3.4

Pain 155(7.6) 37(3.3) 4.3

Digestive-any 702 (34.5) 271 (24.0) 10.5 .

Nausea 352 (17.3) 98 (8.7) 8.6

Vomiting 164 (8.1) 31 (4.5) 3.6

Diarrhea 201 (9.9) 66 (5.9) 4.0

Metabolic, nutritional-any 159 (7.8) 95 (8.4) -0.6

Skin, appendages-any 216 (10.6) 134 (11.9) -1.3

Rash 62 (3.0) 19 (1.7) 1.3

Musculoskeletal-any 196 (9.6) 85(7.5) 21

Muscle cramps 35007 8(0.7) 1.0

Myalgia - 66 (3.2} 14(1.2) 2.0

Special senses-any 69 (3.4) 3 29 (2.6) 0.8

Hemic, lymphatic-any 55(2.7) 45 (4.0) -1.3

Urogenital-any 114 (5.6) 69 {(6.1) -0.5

05.1

Adverse events reported most frequently by oral iloprost patients were generally similar to those reported
by patients who received inhaled iloprost and included vasodilatation (19.9%), headache 30.0%, nausea
(8.6%),vomiting (3.6%), and trismus (3.6%%).

+ adverse events shown in italics are those that were either absent or infrequently reported in the inhaled study

database.




IV formulation

The sponsor presented adverse events with the iv formulation from only | of 12 studies because of “the
lack of a fully manipulable electronic database.” Study A990, a US trial in patients with atherosclerotic
peripheral vascular disease, was the largest study in the i.v. safety summary (12.2% of the entire pooled
summary). The results are shown below (limited to those adverse events reported by at least 4% of
patients in either treatment group during the double-blind treatment period of study A990).

Number (%) of Patients

Adverse Event
Heprost (n=93) Placebo (n=99)

One or more adverse events’ S50 hEFAEY)
Headache TTH) 15413
Vasodilatation A5 5 D9y
Nauseu 31 (47 Ty
Pain 30{32) [ARRRN
Vot 2% S
Pharchea Bl 7 i
Flypotension 15116} el
Injection site reaction 514y 2
Buck pain gty {H()
Ahdominat pan Gl I3
Hyperionea 3 {hoth)
Nauses and Vomiting S Til)
Neck puain 89} i3ih
Paresthesia 3 é) (i
Injection site adema 7] T
irriness 6 (63 S(8)
Nervousness G (0) iy
Clalls R &Y thiip)
Peripheral edema S5 33
Injection site mflammation 5(% i3
Injection site pain S {51 22
Asthema tihy i}ifh
D spepsia 1idy il
Phospanes 414 tedy
Sweating ncreaswl Tty 1 {ih)

Sovree Table, "Number (%) of Patients Reporung Adserse events.” Studs A9601 p 87
* Maore than e sdverse events mav have heer repaorted tor any patien:
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The most commonly reported events (headache, vasodilatation, nausea, [nonspecific] pain, vomiting,

diarrhea, hypotension) echo what was reported with the oral and inhaled formulations.

Adverse events by dose

Inhalation

There ts limited information about the relationship between dose and events. Provided one accepts the

conversion factors deisgned by the sponsor, the following table divides adverse events by dose category.

No. and (percent) of patients

4.5

The separation between doses is narrow and the sample sizes are small. According to the above table,

Hoprost (ug/24 hr) control
<30 30-45 45 N=133
n=35 n=58 n=36
Any event 31 (88.6) 50 (86.2) 33 (91.7) 112 (84.2)
Cardiovascular-
any 19 (54.3) 30051 24 (66.7) 54(40.6)
Vasodilatation 5(14.3) 21(36.2) 9(25.0) 15(11.3)
Hypotension 2(5.7) 4 (6.9) 4(11.1) 6 (4.5)
Syncope 4(11.4) 4(6.9) 2 (5.6) 6 (4.5)
Respiratory-any 17 (48.6) 31(53.4) 23 {63.9) 58 (43.6)
Cough increased 10 (28.6) 22 (37.9) 14 (38.9) 31(23.3)
Hemoptysis 2(5.7) 2(34) 2(5.6) 2(1.5) N
Nervous -any 8(22.9) 33(56.9) 15(41.7) 46 (34.6)
Trismus B 2(5.7) 9 (15.5) 5(13.9) 5(3.8)
Headache 6 (17.1) 17 (29.3) 9 (25.0) 23(17.3)
Bedy as a whole- 13(37.1) 24 (41.4) 18 (50.09 44 (33.1)
any
| Digestive-any 11 31.4) 20 (34.5) 16 (44.4) 46 (34.6)
Metabolic, 11(31.4) 19 (32.8) 12 (33.3) 40 (30.1)
nutritional-any . o
Alk phos increased 0 3(5.2) 3(83) 1(0.8)
Skin, appendages- 6(17.1) 9(15.5) 11 (30.6) 14 (10.5)
any
Rash 2(5.7) 2(34) 7 (19.4) 6 (4.5)
Musculoskeletal- 1(2.9) 7(12.1} 6 (16.7) 11 (8.3)
any o
Special senses-any 2(5.7) 7(12.1) 5(13.9) 5(3.8
Hemic, 2(5.7) 3(5.2) 0 4(3.0)
lympbati¢c-apy | |
Urogenital-any 4(11.4) 1{(1.7) 0 10 (7.5)

perhaps vasodilatation, hypotension, cough increased, trismus, headache, and rash are dose related events.

Oral

Dose related: those events that had a higher reporting incidence with higher oral dose

(=150 ug) compared to lower dose (<150 ug) suggesting a dose relationship include trismus (6.2% vs.

2.3%}) and vasodilatation (33.1% vs. 21.0%). 05.2.

Special Populations
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Adverse events by age

Inhalation
The small total sample size in the inhalation safety database make any information about the relationship
between age and adverse events difficult to interpret.

Tuhle 20 tnhaled Safety Pepulation - Most Frequenily (= 10% of Paticnts)
Reporied Adverse Events by Age During the Randomized Phiase

< 65 Years Z 65 Years

ITARTS Body System Tloprest Placeha'Control Roprost Flacchn!Coatral

{a=114) ia=111} {n=15} (a=22)
Overall Y (87%) Y6 (47T%) 15 (1000} 16 (T
Vasoditatation 10 (26%) 41399 $433%) L%
Cough incroased A 25 {239 3208 LE2T
Headache 28255 12 20%; 3 (274) 1(5"%)
Asthenria 6(4%) 10 {1y 3 (M) t(3%
Nausca 16 €14%%) T (6% 1{7%) 2 14%
Dimrrhea 10 {(9%) 12 eli% 3£20%) [
Trismus 14¢12%) (4% 1{13%) E{3%)
LUpper respiratory infection L (HM 171 %%) 2{13%) g5
Syacope 8T} 3 (3% 2(134%) 3{H4%0
Aggravation reaciion 5%y S{5%) 3{13%) 3149}
Congesting heart failure 5 (4% 9 (8%) 213 1 E18%)
Peripheral cdema 12¢11%) 17 (1395) 3% 11805
Pruritis 3(1%) 2% 0 FOR%
Vertsgo 6 {4%) EE(1UM%) 1] 1 (5%

Kowwce. 185 Table B4 02 fonnd

It is not possible to argue that older patients are more {(or less) at risk of an adverse event when taking
inhaled iloprost.

Oral

Sample sizes are much larger in the safety database using the oral formulation. The table below is placebo
subtracted incidence rates by treatment group and age for events reported by > 4% in either treatment or
age cohort).
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Tahle 539 Oral Safety Popalation- Differences in 'roportions, Hoprost Minus
Placebo, in Common Adverse Events {2 3% in Fither Treatment or
Age Cohort) in Paticats < 68 Years of Age and Those > 65 Years of
Age

Adverse Event

e Difference, Hoprost - Placcho

Paticaty < 63

Paticnts > 65

years Years'
tHcadache 37 3% 33.8%,
{zziness U 3% AL
Trismus 3 4%, P
PPain in extremy 4.1 23,
Pain 2 3% 5%
Infection 2% 07y
Asthenia ER g
Aggravation reaction -1.2% b 3%y
Abdominal pain [, 2% 4%y
Flu sy ndrome -1.41% -9,
Surgery -1.0%;5 .19
Vasodilatation 2 0% 187
Hypertension 5% -1.8%
Nausey . 7% 0.7
Drarrhea 3 NRIAS
Vomiting [ 9% 347
Constipation -3, 5%, -£1.3%,
Dyspnea 6%, SR
Skin ulcer 090, -1.6%
Peripheral cdema -1.1 -1, 2%

Source: IS8 Table O3 3.2 02 fundd
n = 1726 (1092 ilopiost, 634 placebo)
n = 1433 1941 Hopraost, 494 placeba)

Fl
]

Adverse events by gender

Inhalation
The table below shows frequently reported events (> 10% of paticnts) by gender and treatment group.
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Events with sizable differences between older and younger patients suggestive of an age relationship
include headache, dizziness, pain, nausea and vomiting. Any conclusions, however, would have to be
verified with a clinical study.




Table 21 inhaled Safety Populatien - Most Frequeatly { 2 10% of Paticnts)
Reported Adverse Events by Gender During the Randomized Phase

Male Female

HARFES Body System Uoprost PlacehoiControl Hoprust Placebs/Control

{n=38) (n=40) in=91) {n=8T)
Overall 32(84%a) 0 (87% 200, TR,
Cough increased 11 {29%;¢ {7 354397 23 (26
Viasodilatation 1Hi20%) S¢1t%a1 21267l HEi 130y
Headache R(2i"a) 4 (9% 24020%0 P23
Trismus Tii8%m 1] RN IO 30"}
Nausca 583"} 1 (2%} 120137 FAR L
Duanhea Eil0e Siti%al 8 (P} Ti8%n0
Hypotension 4 (1% 3 (4% 01 7%} +13%%)
Agpravalion reastion {110 T 330 & {7"%)
Edema F{H%) 4 (Pa) G0} 6 (7"}
Rash 4011%) (T 7 (8%} RFEL M
Peripheral edema 38" 8170 1120 FAelsy
Syncope f § () 10 H e} 22"
Elppres respiratory refection 348" 0 { 13%) HERS R TY] 13 ¢15%a)
Vertigo 3{8% St 3{3%) T18%a)
Congestive Heart thibure 1 {3 6 ¢ 13%4) PREAMY TRl
Asthenia Fe3ma 2 1% § ity DER TN

Source. 1SS Table 146 023und

Oral
The table below shows the placebo subtracted incidence rates of adverse events (limited to those reported
by > 4% in either treatment or gender cohort).
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Table 60 Oral Safety Population Differcnces in Proportions. Heprost Minus
Placebo, in Incidence of Commeon Adverse Fyvents (2 4% in Either
Treatment or Gender Cohort) in Male or Female Patients

: % Difference, Hoprost — Plaecho
Adlverse Event
Males" Females”

Headache 26.3% I5.0%
Dizziness 2.8% 22
Trismus 34% 38R,
Pain i extremity 3.0% 387y
Pain 3.5% 2%y
Infection 0 1% 5%,
Asthenia 0.5% 1 8%
Aggravation regetion -1.5% PR
Abdominal psin 1.4%, P 1%
Flu syndrome -1.5% -1} 37y
Surgery 3.7 -1 2%
Vasodilatation F7.99 23 1%,
Nausea T 1% 11.5%,
Diarrhea 3.8% 4.5%
Vomiting 21"% 57"
Dyspepsia 1 ¥ 1%
Skin uleer -1.8% 0,29,
Myalgia 1 4% 180,
Peripheral edema 223 04
Fever 0 9% -t 9%
Cough increased -2.3% 0.4%,

Source: 188 Table 053 1 02Junt

* = 1813 {1188 dlogrost, 625 placeboy
¥ 1348 (845 floprost 303 placebo)

According to the above table, females randomized to oral iloprost had a somewhat greater tendency to
report headache, asthenia, vasodilatation, nausea and vomiting compared to their male counterparts.

Adverse Events by Race
Oral

Since 94% of the 3144 study patients were white, further investigation into a relationship between race
and events was not done.
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Laboratory Findings

Inhalation
There were no reports of a patient who received inhaled iloprost and discontinued study medication

because of an abnormal laboratory value.

Means
Mean values at baseline and weeks 4, 8, and 12 for selected parameters are shown below (studies

ME98008 and ME97218).

‘Table 31 Inhaled Safety Population - Summary Statistics for Selected
Chemistey Assays During the Randomized Phase

Mean ¢ Standard Deslation Upper Limit of Normal
Avray Backine | Weekd | woeks | weekna Fooale | Man
Libver Function Texts
ALT (1T} ITH- o - 239
Thaprost 1374123 b6 = (54 1474 11K S +1753
PlacebaControl HA4+8%5 133242 1310 -83 [38 4117
AST A t50 - 180 B i 1940
Toprost 1314534 127455 13605 4% 132 47N
FlacebalContzol 128141 129559 33z71 SN STEA
Alk. Phospuitase 151} 1760 17T —
1750
[LELEE 134 14052 164 | 2 162 1 K72 lid s £ ¥R 7
PlaceboContrul I3 +63 6 1608 + 70 & 16l A=T335 |30+ T3 7
Bilicubin (urold.y 171 - 188 E7.1- 138
Teprwst Ted by 47297 TRy B £112
PlacetaControt 157 =134 v tdd 1394177 a9+ 123
Crammna - GT XY bt 2]
[LER)
Theporsst AR g | fl 1 sl PR3 uh [N R
PlacebaConol 5414wy 31543 BIEE R Y 35743533
Renal Function Test
Creatiniie {gmetd.; FU6-072 | VP14
Ttaprost 4 s 353 D442 916 +273
FlacebaX oatol Uz Iil Widrled w1 gsn




Table 31 Inhaled Safety Population - Summary Statistics for Sclected
Chemistry Assays During the Randomized Phoce (Continued)
Mexn + Standued Deviatbon Upper Limit of Normal'
Assay Budie | Wokd | wes | wenz Femsle | Make
Liver Function Tesis

Creatine Kinawe Q0 i
(U3
Tpreerst MR Miaten LR Wat %
PMacohoConrel TR+MTZ | o34 6.8 4 33 AT
LDH (s 240083 24045
Thprord 21331683 MG 622 23014 + 4/ IVIART
PlacebodControl 032+545 | 284732 | 20164504 RAEE T

Source i858 Table 16,1 63 hmisg
Notral tanges usually differed betwecn the bwo stebes  The uppe ot of leasud for cack study
(FROCR fodtuwad by 91214 ix dsplaved by pendur

Tahle 32

Inhaled Safety Poputation - Sunrmary Statistics for Selected
Hematolegy Assays

Mean + Standard Ervor Lower Limit of Norasal
Bascline Week 4 Week ¥ Weok 12 Fensle Male
Hematoerit (L/L) 0,35 040
logrost 0454008 U 46 1108 046+ s 362008
Placcho/Control 045+ 006 046 + D 0% 047 +1196 146 + 006
Hemoglobin (gL} {20 140
Hoprost f48+17 150+ Lo 152+16 Hy-17
Placcho/Coniro! 46220 (48419 15019 14719
Leukogstes (IFL) 1 3.4
Noprost 74221 TRENY T2 73222
PlaccboContral 76 +23 #3428 79423 TH+24
Platelets (111, 14 140
Hoprost W FHA | 23655703 | D422 | Pes-M1
Placoho/Control IWM2+847 | Mle+804 21+ 813 240423
Souree: 195 Table 161 02001

Shift tables
Selected values from the laboratory shift table with baseline and maximum post-baseline values by

treatment group are shown below,

None of the parameters revealed an abnormal increase or decreasc throughout 12 weeks of treatment.
Only LDH had means going above upper limit of normal (week 8); it was reversed by week 12.

Appears This Way

On Original
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parameter

Low or normal at baseline and high at post baseline

Tioprost Control-placebo
N=[29* N=133*
Liver function tests
ALAT 16 (12.4) o l4aosy
ASAT 19 {14.7) 17(12.8)
bilirubin 18 (14.0) _ 17(12.8)
| gamma GT 7(5.4) 10(7.5)
LDH 7(5.4) 8(6.0)
Hematology ]
leucocytes 29 (22.5) 27 (20.3)
platelets 2(1.6) 1(0.8)
Other
creatinine 23 (17.8) 29(21.8)
potassium 19 (14.7) 12 (9.0)
high or normal at baseline and low at post baseline
Iloprost Control-placebo
parameter N=129* N=133*
potassium 7(5.4) 4 (3.0)
hematocrit ) 1(0.8) 1(0.8)
hemoglobin 539 B 9(6.8)
leucocytes 1(0.8) 3(2.3)
platelets 7(5.4) 10 (7.5)
I6.2

* not all patients had all values

There are only smali differcnces between the percent of iloprost patients and placebo patients with

abnormal results.

The table below shows the incidence of substantially abnormal laboratory values (selected parameters)

measured post baseline, by treatment group.

* not all patients had all values

* not all patients had all values
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CHEMISTRY

HEMATOLOGY

Io.3

PlacehoiGontrol

Iloprost Cosbined
Lab Test Criterion Yariable {N=120} IN=133)
Overaltl {>3"1LN} Overall K{%} abnormal 3 (2.3%}) 7 (5.4%)
ALAT!GPT [U!}) > * ULH N 127 129
R{*} abnoraal 4 (3.1%) 3 (2.3%)
»3 * YLK R 127 129
K{%} abnormal 2 {1.6%) 2 (1.8%)
5 * LN N 127 1289
H(Y) abnorasl 2 (1.8%) 1 {0.8%)
>3 * ULW L] 127 129
H(%) abnormal 1 {0.8%) 0 {0.0%)
ASATGOT {011} 2 * LN N 127 129
H(%)} abnorwal 2 [1.6%) 4 (3.1%)
»3 % ULM ] 127 129
H(%) abrormal 2 (1.6%) 3 (2,33
5 = ULn ] 127 129
H{%) abpormal 1 {0.8%) 1 (9.8%)
=8 * LN K 127 129
N{%) abnorwal 0 {0.0%) D (D.0%}
Alk.Phosphatase {(U/1) =2 = 4K L3 127 129
H{%) abnormal 4 {3.1%) 5 {3.5%)
>3 = N H 127 129
H{%) abnormal 1 (0.8%) 0 (0.0%}
=5 * N H 127 129
H{%] abnorsal 0 (0.0%) 0 {0.0%]
B " N L] 27 129
H{%) abnornal 0 {0.0%) O {0.0%)
o B -7 S o " Placebe+Control
lloprost Coubined
Lab Test Criterion Variable (H=129) {N=133)
Bilirubin-total {umol/1} >2 * ULR H 127 29
Hi{%} abnormzl 11 (8.7%) 1 {8.5%)
>3 * lLu H 127 129
N{%) abnormsal 0 {0.0%} 4 {3.1%)
=5 = ULN N 127 t29
K{%) abhorsal 0 {6.0%} 2 {1.6%)
>8 * ULH H 127 29
Hi{%) abnormal 0 {0.0%) 0 {0.0%)
Overail Cverall H{%) abnorsal 7 (5.4%} 5 §{3.9%)
Hautrophils (%} <Q.73 * LIk ] o 0
H{%) abnoraal O [0%) a {0%)
Hemoglobin (g/l} <Q.75 * LLW [} 127 129
H{%) abnormal Z {1.6%}) 2 {1.6%)
Hematocrit {141} <0.75 * LL# H 100 a8
H{%) abnorwal B (0.0%) 1 (1.0%)
Platelats {10°9/1} <0.75 * LLK ] z7 129
#{%) abnormal 5 {3.9%) 3 {2.%)

There are uncommon, sporadic changes similar in both treatment groups.

Liver function
There were 3 iloprost patients with abnormaily high (> 3x ULN) liver function test (s)
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Table 35 Inhaled Safoty Population - Tlaprost-treated Patients with Liver Fustction Tests > 3 x LN

Study Pt. No. | Ape/Gender/Race Lab Test Buscline | Woek 4 | Week® | Weck12 ] ULN Speassr Comments
ALTUL)Y 3 21 24 146 19 T'robably Beparin-
indwerd allergic
Freaction of mjrction
sffe
LI 2 HEL ASF U L 9 14 13 81 15
Bilirwbia 1240 3] 3] [ ] 183
(nuold)
Al phos (L1} 149 126 37 33 170
YN 137 OUFNC ALT ity 12 it v 1% [11]
AST (Ui 13 13 19 19 3]
Bilirubin 222 21 122 n7: 5.8
(pmolty
Al phos {121} GoY 593 i Toa 170 Ak phors feved
compatible wirh
hepxtic distertaon
E2 1T 122 4FC ALT (UL} i 173 ¥4 139 17 Chrorac hepotiti of
urkrrwe arign
ARk, 36 55 42 + 1%
Bilirubu 154 58 137 s £71
{pmold}
Alk phos (U/L) U] L) 7 o8 1
Sowrce 1SS Listirg 1Y 1 03 o

Neww. itadier represents > 1 x ULN

Patient no. 97218-62 developed a “heparin-induced allergy.” By the Week 16 follow-up visit, the ALT
and AST levels had returned to within the normal range.

Patient ne. 97218-237 had an elevated level of alkaline phosphatase (668 U/L) at baseline (consistent
with hepatic congestion), persisted throughout the study and remained elevated at Week 16 (549 /L),

Patient no. 98008-122 had a history of hepatitis of unspecified etiology. The patient’s ALT remained
elevated (ALT 160 U/L and AST 54 U/L) despite continued iloprost trcatment.

Kidney function
There were 4 iloprost and ¢ placebo-control patients with elevated serum creatinine (> 1.5 x ULN) during

the trial. All had baseline creatinine either at or greater than the upper limit of normal.

Patient no. 97218-79 deteriorated while receiving iloprost and was discontinued from study drug. The
patient was switched to Flolan i.v. and died the next day. The cause of death was cor pulmonale with
congested liver, spleen, and kidneys.
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Table 36 Inhaled Safety Popaiasion - Hoprost-treated Patients with Elevated Creatiniae Levels (> L5 x ULN) Doriag the
Randvmized Phase

Stwdly Pt Na. "*"EG""‘“* Lab Test | Bascline | Week 4 | Woeks [ week 12| van Spentor Comments

97118 ™ WMC | Cosinne | 1338 1149 | 1326 § 1945 | 1238 | Cromtininc valoc a1 Werk 12
i > | SxULN.

a1 138 5 FC Crcatmine | 1326 159.8 | 1503 136 | 972 | History of chronic renal
[gihre. Creatming valpes at
Wecks $and Bare > 1 X x
ULN.

91114 1 o FC Creamine | 1943 1591 | £768 | 2033 | 972 |Cremininc valucs s Weck 4
and £ awg > 1.5 ¢ ULN, and
A Weeckshand 12 are > 2
LN

ami% 158 caFor Crommine ] 1503 150. B376 | 1995 | 972 | Crostinine valacs & Wecks
0.4, mdBac > 13 x LN,
and st Woek 12 s = 2x UM

Soigee 83 Lezasg 111 H e lbuelg

Patient no. 97218-135 had a history of chronic renal failure. The patient’s creatinine was elevated at
baseline and remained elevated throughout the randomized and follow-up phases of the study.

Patient no. 97218-238 entered the study with a serum creatinine level that was elevated

(194.5 pmol/L). Her creatinine level remained elevated throughout the randomized phase

of the study. At the Week-16 follow-up visit, creatinine was 159, lpmol/L.

Patient no. 97218-258 had an elevated creatinine level that remained elevated throughout

the study. The investigator noted that this patient’s elevated creatinine was consistent with long-standing
renal dysfunction.

Hematology
There were 7 iloprost patients had substantially abnormal hemoglobin, hematocrit, or platelets at baseline

that remained low throughout the study.

Table 37 Inhaled Safety Population - Hoprost-teeated Patients with
Substantially Ahaormal Hematocrit. Hemaoglobin, or Platelets
Age/ Lub
Study Pt No | Gender/ f Buscline | Week 4 | Week 8 | Week 12 LN
iy Test
Race
MEOTEER 3 244 Platelets 86 98 167 85 146
MEYT2H8 79 S840 Hemy- Qz 2.6 0.7 93 4.0
plobm
MENT2HS 126 420MC | Platelets 167 a2 {13 103 140
MEOT2E 178 33INC | Plaelets 162 115 1 9 140
MEDT218 2o STV Platelets Hin 146 {E %2 144
NEIT2IY 44 20060 ] Plawlets 167 W ¥3 1 140
MEDSIR 01 INEC Henwo- 117 165 Ny 2.9 1.0
elodun

Oral
The table below shows the number and percent of patients on oral iloprest or placebo and had a
substantially abnormal liver test.
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Tieoproxt Plscebo
tab Panel Laf Test Ciitér kof Variable i M= ¥ {Hi=1128)

Adon ejqissed 1s6d

Chegistry EGPT (MLAT)Y (nkalsl)y ] 1794 S0
BT E M (%) abmarnal 48] B.4%) i 1.7%)
H 1704 ]
*3"ULN N (%) abnornsl 15 0.8%) B 0.6
H 110y a0
5 UL H (%} abroraal 8t 0.3%) ap  0.9%}
N 1794 280 :
=ATULN N %) sbnoreal 31 0.%w) Df 0.0%)
2G0T (ASATY {nuatily N 1795 986
S2TULN N (%} sbnoras) 36 1.7%) 12{ 1.2%)
N 1795 Q06
>IN H (%) abruraal 9 0.5%) Ay 0.3
[ ] 1795 ]
»&rULH H (%} abnormal 3 0.2%) 0 0.0%)
L] 1795 986
*ErULN H (%} abhormal &y 0.89%) Df 0.0y
alealine phesphalase rekatily H 1800 Sfh
>ZYULN H (%} sbntrmal 87 A.2%) A2p 2%y
H 1860 985
ESMUE]] H %} abrorpal 17 0.9%) 151 1.5%j
N 1300 aas
*5°ULN K (%1 abrornal 9; 0.5%) 0] 0.9%)
R 1804 aeb
=grULN H (& abnormal d]  0.3%% 4y 0.2%)
tetsl bilirebin jemalily N 1894 993
*2VULH N {%) abhornal 2 0% 21 0.8%}
N 1704 901
*3ULK H (%] abisornal t] 0.%) Bf  0.0%}
] 1704 L]
=5 H %) atioreal 8| D.0%) B 0.0%)
H 1794 991
=8 ULk H (%) abnocreal 8 0.8% 01 0.0%)
Putients with ar b#azt gne »3ULH ---..--. L] 35 22

Absurmal Result

08.2

There were small differences between treatment groups regarding the incidence rates of one or more
substantially abnormal liver test.

There were 8 oral iloprost patients who had at least one substanttally abnormal laboratory value (AST
and/or ALT > 5 x ULN or bilirubin >3 x ULN. These patients are briefly discussed below.

Patient no. 10706-616031, a 76-year-old male with normal SGOT and SGPT values recorded 2 weeks
before treatment. Both values were > 5 x ULN on the Week 13. Bilirubin remained within the normal
range. Results of a subsequent test at Week 27 were within the normal range for both SGOT and SGPT.

Patient no. 91116-314, a 38-year-old male had mildly elevated SGOT/SGPT at start of treatment. At
Week 5, levels of both enzymes were within the normal range; Week 9 SGOT rose to 7.9 x ULN with
normal SGPT. lloprost administration was stopped immediately. By Week 20 both values returned to
normal. Bilirubin remained within the normal range.

Patient no. 92045-177, a 71-year-old female had a marginaily elevated SGOT and normal SGPT. At

Week 4, about 3 weeks after iloprost was discontinued, SGOT remained normal, but SGPT rose to 9.3 x
ULN. Levels were normal when measured at Weeks 12, 25, and 53. Bilirubin remained normal.
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Patient no. 95102-502731, an 84-year-old female had normal SGOT
and SGPT vahies. Values were elevated at Week 6 (SGOT 4.3 x ULN and SGPT 8.3 x ULN). During
this time she was hospitalized for unstable angina pectoris congestive heart failure. She recovered and

remained on iloprost. Subsequently, all values for hepatic enzymes were within the normal range.
Bilirubin remained normal.

Patient no. 95102-943261, a 44-year-old male had mildly elevated SGOT and SGPT levels. At Week 6

the values were 7.3 and 11.0 x ULN, respectively. Iloprost was discontinued the following day. At Week
10 SGOT and SGPT remained high, but dropped to near nermal in subsequently weeks. Bilirubin values
were in the normal range at all tests.

Patient no. 95102-1103266, a 64-year-old female had normal liver enzymes until Week 22, when her
SGOT rose to 3.6 x ULN and her SGPT rose to 5.5 x ULN. Bilirubin levels remained within the normal
range at all tests. The patient withdrew from the study at this time.

Patient no. 95102-1403493, an 85-year-old male had normal SGOT but slightly elevated SGPT at
baseline. At Week 1, SGPT had risen to 5.2 x ULN, while SGOT was 2.8 x ULN. Subsequently, after
discontinuation of iloprost values were near normat. Bilirubin remained normal.

Patient no. 95102-1417501, an 81-year-oid male had normal baseline SGOT, SGPT, and bilirubin. At
Week 25, about a week after stopping iloprost, his SGOT was 3.2 x ULN, SGPT was 2.4 x ULN, and
total bilirubin was 4.3 x ULN with an elevated alkaline phasphatasc 2.6x ULN. He was hospitalized for
cholelithiasis and prostate carcinoma a short time later.

It is likely that there are a small number of patients who develop elevated liver enzymes with the intake of
{oral) iloprost. There were no signs of frank liver failure associated with the use of iloprost. It is expected
that by withdrawing patients from iloprost will correct any drug associated elevations of liver enzymes.

Hematology
The table below shows the number and percent of patients on oral iloprost or placebo and had a
substantially hematology test.

{wa

Iloprost Placeba ﬁ?,

Lak: Pancl Las Test Criterion Variable 1Me20AA =124 e 14
Hemalology  seulrophils (173F H BE3 a4x) -]
0. 5VLLN N %} abnormal 4 0.0%) ] 0.2 o

kaemoglshin (amslil) [} 1806 a97 <N

1)

.

Menatoloegy  haedoplabie fmecl: Dy “&, 75LLH H (%} alworeal 64 3.5%) ar I.m 6
basmatleoral (1L H 1BOS 908 e

<. 75°LIN H (%} abnormal 406 2.2%) 2L AT ﬂ)
platelezs (r0 971} H 1785 R O

<L 7EULLN H {%; abrecrasl Fa{ 0.8%) 100 1,8%) O

Patients with st feast one 0 caeeeses » an 47
Abnormal Rezuls 'U

08.2

As with the other tests, there were only small differences between treatment groups regarding the
incidence rates of one or more substantially hematology test.

Renal function

The tablc below shows the number and percent of patients with baseline creatinine values either < 1.5 x

ULN or >1.5 x ULN and had a maximum post baseline value either normal or abnormal {(up to > 8 x
ULN).
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Best Possible Copy

daximam POST Baseline Valus

Baseline STRER - T, 27N - ALK - *HUlN -
Treatment Uit Level +=ULN 1.6 UM Lt S*ULR AN BN Total
llopm;t 1"-?:)33] Wiml L o= SCULK 1397( 75.3%) 288{ 15.7%) A 1.8%) 3 C.2%y 14 0.1%) D¢ 0.0%) 1730( 81.0%)
* 1.5"VLK 1] a9.th} 7( DA% 26( 1. 4%} I 023} a{ 0©.0%) 0 0.9%) <F4 B 0% -2 Y]
Plagete {(N~1378) wmolil s S*ULN  TBO( 74.F%) I73¢ 17-6%) 26 2.7%) G C.0%} 1 D%} T( 0.1%) SEB( 94€.5%)
* 1.5"ULH I Q.3a%} 1 0.2%) 1t 1.1%) [ Lo~ £ | o 0.0% ao{ 0.0%) 15 1.&%)

No iloprost patient and 1 placebo patient had a post baseline creatinine value > 8 x ULN,
The differences between the groups are minor.

Patients with creatinine values (> 3 x ULN) during an oral iloprost studies are discussed briefly helow.

Patient no. 92045-174, a 76-year-old male had normal creatinine and BUN values at baseline. On Day 4,
he had episodes of mild hypotension and became progressively anuric with an elevated creatinine level.
loprost, atenolol, and morphine were stopped. The patient became progressively uremic and
hyperkalemia of 7.6 mmol/L. The patient died on Day 7 of uremia despite dialysis.

Patient no. 92045-631, a 79-year-old male with moderately elevated creatinine levels before starting
iloprost. Creatinine levels continued to increase, he suffered from a myocardial infarction. Study
medication was stopped.

Patient no. 92045-1115, a 77-year-old male. Iloprost was discontinued on Day 28 because of an ongoing
low hemoglobin level and an increase in pre-existing signs of renal impairment.

Patient no. 95102-902266, a 76-year-old female was discontinued from study drug because of diarrhea
and dizziness. Thirty-three days after the last iloprost infusion the patient went into renal failure.

Patient no. 95102-992511, a 56-year-old male had normal creatinine values at baseline but at Week 13
his creatinine tevel rose to 4.0 x ULN. Iloprost was continued and the creatinine level returned to near
normal.

Patient no. 95102-902769, a 50-year-old male had normal creatinine values at baseline, but at Week 9 his
creatinine level rose to 3.3 x ULN. Subsequently, while he was still on iloprost, his creatinine level
returned to the normal range.

Patient no. 95162-1531011, a 52-year-old male had unknown baseline creatinine values. He had an
elevated creatinine level (2.7 x ULN) at Week 2. At Week 13 his creatinine level doubled to 4.3 x ULN.
Continued iloprost.

It is unlikely that {oral) iloprost is a major contributor to kidney insufficiency.

¥ital Signs and Cardiac Hemodynamics

Vital signs
There was cvidence of a small blood pressure decrease when examining the blood pressure results from

the inhalation studies (mean changes in blood pressure® from baseline at week 12 were -2.4/-2.8 mmHg
for iloprost and -1.4/+1.0 mmHg in the placebo-control). Judging from the adverse events reports, a (short
lived) vascular effect of iloprost is likely. The majority of these events, however, rarely resulted in drop
out or a serious event. However, very ill patients are usually susceptible to decreases in blood pressure as
was intimated by the events leading up to the death of patient #97218-28.+

(@measured pre and post inhalation

+ Investigator reports:A 27 year old male patient enrolied in study 97218 received iloprost aerosol in the indication
primary pulmonary hypertension (NYHA IV), Patient was withdrawn from treatment after

second dose of study drug. Deterioration despite begin of iloprost inhalation. Despite severe illness, the patient was
included in the study. The patient deteriorated after 2 inhalations on the first day of treatinent. The study medication
was discontinued. Two events were reported: blood pressure decrease of moderate intensity, decrease in 6-min
walking distance of severe intensity. Off-fabel iloprost therapy was started. After a first improvement of the patient's
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Heart rate increased” (mean change from baseline 5-7 bpm) in subjects taking compared to placebo (3
bpm) and the reporting of palpitations in the inhalation studies was slightly higher in iloprost group (2.4%
placebo-control subtracted).

Oral studies

There were small changes in heart rate (1.1 bpm iloprost and 0.7 bpm placebo), diastolic bloed pressure (-
1.6 mmHg tioprost and -0.6 mmHg placebo), and systolic blood pressure (-3.3 mmHg itoprost and -1.9
mmHg placebo) in the combined oral tnals (Table O7.1).

Cardiac hemodynamics
Pharmacokinetic/pharmacokinetic inhalation study ME98051

This was a randomized, open-label, multicenter, crossover study of hemodynamic effects and
pharmacokinetics in patients with primary or secondary pulmonary hypertension following one short
period of inhalation of an iloprost aerosel, for the purpose of assessing the comparability of three distinct
nebulizing devices.

Pharmacodynamic effects: Hemodynamic variables of pulmonary circulation obtained with right heart
catheterization

Target dose: 5 ug of iloprost at mouthpiece with approximately 9-min. to 12-min. inhalation per ncbulizer
and a 2-hour washout between inhalations (maximum of 3 successive nebulizer tests per patient).

The figure below shows the mean serum iloprost concentration vs time with the 3 different nebulizers.

condition, good tolerance of iloprost inhalations and increasing exygen saturation during inhalation, acute right heart
failure developed which could not be stopped by cardiopulmonary reanimation. The patient died 2 days after start of
drug.

~ see results of ECG study C200-004
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TF1 Mean iloprost serum level-time curves after the end of inhatation with three
different davices
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Mean serum concentrations, regardless of nebulizer, were close to zero by 30 minutes.

Pulmonary vascular resistance (PVR) was determined at baseline, at the end of inhalation and 5, 15, 30,
60 and 120 minutes after the end of inhalation. The time course of the PVR is shown below.




Section 14 Figure 1 Mean pulmonary vascudar resistance

Time course of PYR: mean
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The greatest drop in pulmonary vascular resistance was observed at the end of the inhalation. This
parameter slowly returned to baseline by approximately {hour.

Systemic vascular resistance

The maximum percentage change of SVR for each individual patient by device is shown below. Please
note that the negative percentage change values plotted above the x-axis indicate a drop in systemic
vascular resistance (SVR), while any changes amounting to greater systemic vascular resistance appear
beneath the x-axis as positive percentage points.
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Section 14 Figure 5 Maximum percentage change of SVR after sach treatment, based on Section 14 Table 19
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patients

Most patients had large decreases (up to 55%) in SVR following iloprost inhatation.

Premature withdrawals:

One patient {no. 8) was withdrawn from the study prematurely after two minutes of the first treatment
period due to a 6 mmHg drop in mean systemic blood pressure. This value was lower than the prescribed
stop criterion (this could have been precipitated by insertion of the catheter for right-heart
catheterization).

Patients | and 2 had treatment disruptions:

Patient | was withdrawn due to the treatment stop criterion valid at the time that stipulated a decrease of
10% or more in mean arterial pressure for more than two minutes (this was later amended to allow drops
less than 20%). This withdrawal occurred 8 minutes after beginning the 2nd treatment period (using
treatment A, HaloLite™). The same occurrence of decrease was observed in the subsequent 3rd treatment
(treatment B, Ventstream™), and this treatment was also discontinued after 7 minutes.

Patient 2 was also withdrawn from one treatment due to the treatment stop criterion valid at the time (first

pertod, treatment A, HaloLite™). This patient continued with each subsequent treatment as normat and
completed these. Both patients remained in the study and were included in the valid case analysis set.

Long term effect on pulmonary hemodynamics-rebound effect

Study ME97218 measured pulinonary vascular resistance at 12 weeks of inhalation therapy
(measurements from patients on iloprost and those on placebo) as well as at baseline. Measurements were
taken at trough (overnight).
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Figure 10 Study ME97218 - Difference in PYR ot Week 12 Compared with
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PVR at pre-inhalation (trough) was higher in the placebo group.

After the trough measurement, both randomized groups received one dose of inhaled iloprost to compare
the hemodynamtc responses to iloprost inhalation after the first dose of iloprost (placebo patients) and
after 12 weeks of iloprost dosing (iloprost patients). After dosing, there was a decrease in pulmonary
vascular resistance that was similar m both groups, most likely reflecting no rebound effect of iloprost.

Electrocardiograms (ECGs)

Study C200-004

This study was a partial double-blind, parallel group, positive (single oral dose of moxifloxacin)
and placebo-inhalation controlled, multiple fixed and rising inhalation dose, safety, tolerance, and
pharmacokinetic study of iloprost administered at 2.5 pg every 2 hours for 6 doses and at 3, 7.3, 10, 12.5,
15, and 20 pg in normal healthy male and female subjects. Inhalation therapy was double blind with
respect to placebo vs. iloprost. The study was not blinded with respect moxifloxacin or to fixed vs.
multiple rising doses.

The dose regimen is shown below.

Table 2.7.4.1 Dose Regimen in Study C204-004

Treatment Group (Eesiang Plose Regimen
Treamment Group A (open-label} Sivgle oral duse of moxifloxacin (300 my)
Treatment Group B (open-tabet) inhaled aloprost solution 2 5 ag every 2 howrs for

& dose mhalations, for 2wl of 15 pug

Treamens Groag O Glouble-bliad «~ 11 | Itereasing doses of inhaled doprost solution even
2 hours, beginnng with 3 yg and teilowed by 75,
L3515, aed 20 pe, for ateral of 8 Jose
1ahatations (tetal cunnsdatay ¢ done of 76 ) v up
1y @ maxintally tolerated dose (AT in order 1o
maninee exposure. Please refen 1o Sedues i 4 7
ST P cleeed C 20804 for rales on changes ia
dusing it MTD was reached

Treammen: Group D idouble-bhied v5 O3 | Inhaled placebe to match Tremment € onlv.




Increasing doses were obtained by using longer inhalation times rather than administration of more
concentrated drug solution. (Highest dose in efficacy study was 45 ug/day.) Maximum totlerated dose
was reached if any of the following occurred:

*  Severe intolerability feg., severe heudache, severe Hushimp severe paw pam
{utsanus))

e = X mmiblye decrease in svstolic blood pressure with sympioms

o Swstolic blood pressure - 80 mmby

«  Apy other AE which m the opmion of the Investigator. necestated

discontmuation of the current inhalation level

ECG procedures were as follows “The formal analysis of ECG intervals and morphology were performed
using digitat 12-lead Holter technology 1

JElectrocardiograms to be used in the endpoint analysis were selected by predetermined timepoints,
and were analyzed centraily using a high-resolution, manual, on-screen, caliper method with annotations.
Three 12-lead ECGs were downloaded from the H-12 flash card approximately 1 minute apart at each
defined time point. At baseline, 30 ECGs (10 timepoints x 3 ECGs at each timepoint) were collected. The
total number of digitized ECGs was 69 ECGs for 120 subjects and 60 ECGs for 40 subjects, for a grand
total of 10,680 ECGs. The ECG testing in this trial could detect a 5 to 10 ms QTc effect.”

Time points for sample collection for pharmacokinetic analysis: predose (before

the 6th dose level), midpoint and endpoint of the inhalation, and at 3, 15, and 60 minutes postdose (a total
of 6 PK doses per subject).

Ficure 9.1-1  Study Design
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Results

Demographics
A total of 161 subjects were studied with 81 females and 80 males. Subjects were young (mean age 25
years) and mostly white (85.1%).

There were 3 study withdrawals: # 065 (because of cough), # 096 (withdrew consent), and #126 (because
of atrial flutter).

The mean changes from baseline for ECG intervals including QT with and without correction factors are
shown below, by treatment group.
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Table 11.1-1  Mean Change from Baseline in ECG Paramelers and Quilier A naly ses

Moxifloxacin lleprost lixed Hoprost Placebo
Ascending
Total N H) kD) ETI 411
Heart Rate
Heart Rate in bpm*” 1 3 7 E
Heart rate using 1800-2000 hes -1 3 3 3
Heart Rate tachycardic outliers N {%s) B30} O415%%) 6 {15%) 2{5%4)
| Heart Rate bradycardic outliers N {*s) 2 (5% 143%) 4 {(E0P%) G i13%)
PR interval
PR in mgec* -3 -3 -1 ]
PR ysing 1800-2000 hrg 0 -1 " [0
PR outliers N (%a 1{3%%) 13%0) ot {
QRS Interval
QRS in msec N* -1 -1 -1 -1
QRS using 1800-2000 his -1 -1 .1 0
QRS outliers N i} O 4] {
| QT Interval
QT in msec* 1 -12 -14 -0
OT from 1800-2004 hrs O -7 -10 -4
QT new 500 msec N (%) { [ 0 1
QFcl Intervel
QTcl in mgec* (C.1) 3 i .1 -1
OTcl max mean in mseg 13 17 17 14
QTcl | 85G-2000 his [ -2 -1 -3
QTcl new =300 msgec N 0 O [ 1)
QTcl pew =450 msec N (%) [¢] {1 0 0
QTcl 30-60 mgec inc N (%5) 8 {20%) 4 (1% 2T 0
OTel --060 msec ine (N} Q Q 0 0
| OTcF Interval
OTcF inmsec* (C1) 3 -3 -2 -3
OTF using 1B00-2000 hrs 7 23 - -3
OTckF max mean in mseg 23 7 17 10
QTcF new 300 mzec (N} 0 8] 0 0
QTcF new 430 msec N (%o} ] ] 1] 7
OTcF 30-60 msec inc N (%} B {23%) 4 {16240 3 {04) 3{8%
QYcF ~60 msec inc N [7] 0 0 0
QTcB [unterval
QTcB in msec* (C 1) Bl 2 4 K
QTcB using 1800-200% hrs & 4] 4 .y
QTcB max mean in msec 23 a1 X4 13
QTcB new 500 msee (N} [i] 4 1) 0
QTeB new 4530 msec N (%o} 1 (3%%) i i} )
QTcB 30-60 msec inc N (%) 12 (30%5) T {18%a) L1 (275} RN
OTcB 68 msec inc N (%) {1 1 it 0
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Moxiflexscin | lloprost fixed | Toprest to Placebo
MTD
Other Findings
New abrormal U waves N (%) 0 # 1] i1
New 5T segment elevation changes N (%} [0 0 1 {2%) 0
New ST sepment depression changes N (%) 2 (5%} H 3% 1 {2%a} 1 (3%
New T wave inverted N {%) 3(8%) 2 (5%} 2 {5%) 2594
New Second Degree Heart Block N (%5) L] 1{3%;j 0 )
Third Deyree Hean Block, Complete RBEB U it 0 1
& LBBB, MI N (%a}
Mesn change from bascling

Bpm=txats per minute; msec~milliseconds; QTel: fndividual Comection; QTel- Baret comection;
QTcF~ Frndencea correction, RBBB=ripght bendle branch block; LBBB~ keft bundle branch Block.

Mi= myocardial infarction; “new” means not prosent ar baseling and only scen post bascline. MTD:
to maximum tolerated dose.

Mean heart rate was increased in the Hoprost groups (5-7 bpm) compared to placebo (3 bpm) and

moxifloxacin (1 bpm}. There was little evidence that iloprost prolongs or shortens the PR or QRS
intervals.

The unadjusted mean QT interval change was slightly increased for moxifloxacin (1 ms) compared to the

other groups (all with decreases). The time matched changes in uncorrected QT interval versus time for
the 4 treatment groups are shown below.

Fgure 1
Change In (Time Maiohed) (T Inisnval {meac) verms Time

Adon ajaissod 1554
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— ot Amed Cose
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The mean changes {ms) in QTecl (individual corrections) were +3 for moxifloxacia and -2, -1, and -4 for
iloprost fixed dose, iloprost escalating dose, and placebo, respectively. No one in any of the groups had a
QT >500 ms. The time-matched changes in (YTcl versus time are shown below.

Rgure 2
Ghange In (Time Malohed) QT indvichslbed (meech vareus Time

T

Twstmt —— Flaoobo e Brgont Fowxd Dose
— prost MTD Doge — ]

The sponsor stated that because of the increase in heart rate associated with iloprost, the best correction
method was the individually corrected QT interval (QTcl). Mean changes for all groups other than
moxifloxicin were below 0 (as was observed with the Fridericia correction).

The time matched changes in QTcF versus time are shown below,
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FAgue 3
Chenge in (Time Maiched) Ot Ridericla (meec) vereus Time

Toamort —— Fagabo — Soprust Fied Dogs
— loprost MTD Dose — Moslsmdin

The only slightly disturbing finding was the QTcl 30-60 ms increase with 20% reported for moxifloxacin
group, and 10%, and 7% for the iloprost groups compared to 0 for placebo. This finding is probably
irrelevant.

The figure below shows no change in the maximal QTcl change from baseline as related to increasing
iloprost blood concentration (iloprost, however, has a very short half life).

ol



Figure 2
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Maximal Change in QTcl (ms) Versus Peak Hoprost Plasma
Concentration After the 18:00-hour Dose, to 60 Minutes Postdose
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Pharmacokinetic results

The results were highly variable. Median Tmax ranged from 5 to 20 minutes, mean t1/2 ranged from 8.7
min (2.5 ug dese) to 17.1 min (20 ug dose). Individual Cmax vs. dose is shown below.
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Figure 11.5-1 Tndividual Subject C'max Yersus Delivered Dose

Individual AUCO-t vs. dose is shown below.
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Figure 11.5-2 Individual Subject AUCs; Versus Delivered Dose

Adverse events
The table below lists the adverse events reported by >3% of subjects, by treatment group (excluding
moxifloxacin).

Appeors Th
is W,
On Ofiginqi v

63




1UUN L 2.8.9~L HKRUYELIE BYCHEN L.

Stady Subjoct  Preferred Term Tolal
Toisl
‘Treaimest # System Organ Cass Resled & MR
B 40 CHEST DISCOMPOR T LE(27.5%)
IHFFINESS 8 (M0
COUGH 717 5%
PHAR YNGOL AR YNGEAL PAIN 6 (1507 0w
FLUSHING 4710 0% 9@,
NAUSEA 347 5% —t=
FEELING HOT 147, -
DYSPNOEA 3{7. M%) O
THROAT ERRITATION 147 b7
CHEST PAIN 5. o0,
HEADACHE 2{5.(%) (9]
bl
@
C 41 CHEST DISCOMFCATE 15 (3G6% 0
DIZZINESS 13 ¢36.6%
FLUSHING 14 (34 1% QO
NAUSEA 12029 14 o)
PAIN IN JAW R 119895 -
COUGH % (19.3%3
FEELING HOT T %
DRY THROAT I(12.2%)
THROAT TIGHTNESS 3U12.2%)
ABDOMINAL PAIN (AP1:R 2{A9%%)
CHEST PAIN 2{8 P
TRISMUS 244
THROAT IRRITATHIN 2{49%
HYPERIIDROSTS 2{4.9%)
) 40 DIZZINESS 3i12.5%)
HEADACHE I3
FATIGUE 1(5.0P%)
DECREASED SYSTOLIC 8P 215.0%)
SOMNOLERCE H (:}‘ )
PHAR YNGOLARYNGEAL PAIN 23
PETECHIAE 23485

Trestnent H = Inhaled loprost solution (2.5 pg every 2 hoars £of 2 tolsd of 6 e inhalatins)
Treaunent U = increasing doses of inbaled Hoprost setution overy 2 hoowrs based on ranaloaezatean schedube
Treatmnent 13 = [nhaled pliceho matched o Treatment C oaly.

Chest discomfort is the most often reported event in the 2 iloprost groups. Other events reported fequently
with iloprost include dizziness, flushing, nausea, jaw pain, and cough.

There were 13 subjects (31.7%) who failed to go to the highest scheduled dose (20 ug). The reason for
stopping and the dose at which they reported the events are shown below.

008 (nausea, 15 pg),

009 (chest pain, 12.5 pg),
027 (headache, 15 pg),

030 (chest discomfort, 15 pg),
047 {tachycardia, 5 pg),

066 (chest discomfort, 12.5 ug),
080 (headache, 12.5 pg),

086 (nausea, 20 pg),

097 (dizziness, 12.5 ug),

102 (chest discomfort, 15 pg),
114 {(hcadache, 12.5 pg),

126 (atnal {lutter, 5 pg),
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247 (chest discomfort, 10 pg).

There were 5 subjects who stopped the dose escalation because of chest discomfort/chest pain. These are
discussed in detail below.

Subject #9: An 18 year old female noted mild chest pain with deep inspiration

beginning with 5ug and continuing through 12.5 ug (dose 4), during which a decision was made to
decrease the dose thereafter to 10 ug (MTD reached). The subject also had alteration in taste, facial
flushing, and lightheadedness. The chest pain continued with the fifth dose associated with a cough. The
6th dose was terminated early due to a decrease in blood pressure. All adverse events were rated as mild
In severity.

Subject #30: A 22 year old female noted chest discomfort rated as miid in severity

beginning with the 7.5 ug dose and continuing through the 15 ug (dose 5), after which the 6th dose was
reduced to 12.5 ug. Associated with the chest symptoms were mild dizziness, sore throat, and nausea.
Therapy was discontinued early during the 6th dose due to the chest symptoms.

Subject #66: A 21 year old male who noted moderate chest discomfort beginning with 12.5 ug (dose 4)
which resulted in reduction in dose to 10 ug with the last 2 doses. He continued to note moderate “chest
discomfort™ with the subsequent doses. He also noted mild transicnt dizziness with the 4th dose.

Subject #102: A 25 year old female who noted moderate chest tightness during 10 ug (dose 3) after
experiencing dizziness, headache, and rausea with the 2™ dose. Moderate chest tightness continued
through the 6th dose, and the dose was decreased to 12.5 ug afier the 5th dose (15 ug). Dizziness,
headache, nausea, and cough were also noted with the later doscs.

Subject # 247: 23 year old female noted moderate chest discomfort with 5 ug (dose 1) that persisted
throughout the entire dosing pertod, resulting in dose reduction from L0 ug to 7.5 ug and then to 5 ug. The
subject also noted cough, headache, facial flushing, and trismus, along with diaphoresis and nausea with
the final dose. The chest symptoms in these subjects were rated as mild to moderate in intensity, and were
generally persistent during a portion of the dosing period.

Possible proarrhythmic events

In the inhaled studies, the overall incidence of potential proarrhythmic adverse events
was 19% (24/129) in the iloprost group vs. 17% (22/133) in the placebo/control group.
Serious events were reported in 7% (9/129) of iloprost-treated patients vs. 2% (3/133) of
placebo/control-treated patients.
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Table 25 Inhated Safety Population - Intensity of Potential Proarchythmic
Adverse Events of Special Interest Buring the Randoniized Phase
HARTS Term Severiy AN Adverse Events Heriods Adverse evenls
Soprast Plarrbaicontrel Bopast Placeba/enntred
(LR ] in=133) {(m= 1% m=11%)
Ovaxdl LRI N 22 BTt (T
Misd 5 (4" Sy 1il%} (23 35Y]
LEeler e (T} 1% 24 {19y
Sovare 104K*) (T £ 45%) b e
Syninpe 1575 5y G5 a
ik a I o a
Ndufior b 2{rn pL PN Jiltw [{]
Bevere ¥ ™) Tidta SA Q@
Paipitation E 3109 3qdt) G o
Adidd iy 3> W 7]
Maderme 3 {I') 2428 # o
Sevare T 113 [ u
Thiz cimeas T3 (6% [ o
A 1 ¢k 142 [ a
Meadorate 242 5. ¢ “
DUVRERY a a [ i
Tachyrandin Sidw F (2%} 141" il
Likd 2iXai I i toitay
Moderate o a R a
Soveme [} ] i 4y
Sapreventicuie Teclicandas 1) (>3 L3 M) M)
Mild a o ] Q
Medcrole a 14149 ¥ T
Hovere 10V 161%) Vil"at i)
Headscardia 1y 20 W @
it Ell 4 i 4
Meborute 1 (k") (2" [ f
Sivise d a [ 4
Arrbwabsania 2elay a [ FTLAY ]
Mild Ty [} L e Q
Modoate Q ] v 9
Ravone a Q [ Q

Svwece” 138 Table 1411 1 02Ja 4

Oral studies

The table below summarizes the incidence of any of possible potentially proarrhythmic adverse events in
the double-blind, randomized phase of the 12 pooled studies that comprise the oral iloprost safety

database.
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Table 61 Oral Safety Population - tatensily of Potontiat Proarrhythinic
Adverse Events of Speciaf Interest During the Randemized Phase
HARTS ] Al Adverse Scrigus
T Intensity Events Adbverse
crm Events
Hoprost Placche laprost Placcho
{(»=2033) (n=1124) fa=2031) {n=1128)
Cherall oy crall 83 (12 4% 03 (9 1%) 15 (0 7% 10(09%)
mild 116 ¢5. ™% 9(%.2%) 0 {{L0%5) 0 {0.0%)
moderaie TIRES 4%) 322 8%} 3% 2{0.2%)
soven 27¢1.2%%) 12¢1.1%} 12 (U 6%) (U T%
Dhzrincss overat 171 8 %) 67 (3.9%) 240 1% 1 {0 1%)
fn 53439 A7 (4.2%% U0 () G (1%
moderaic 7143 ) EG (] 4% UG.0%) H{L0%)
severe 12 40.6") 2(04%) 2(0.1%) 140.1%)
Hypoteasion | overall 46 {2 %) 9(0.8%) 4 {0 2%) 0 (L0
mdd 1500.7%) 3{0.4%) 040 Py {1 0%}
moderse 20(1.U%) 5(0.4%) 240.1%) 0 {009
SCY CEC 5.2 2 (0.0%) 2{0.0%) 0 ¢0.0%)
Palpitation mverafl 20 (1 0% E2¢1.1%) 060G 0% 0 0%)
mid F1453%) ${04%) G {U.%) 0 ¢ 0%)
moderaie K (047%) 610 5%) U {0.0%) 0 {0.0%)
SoVEre IR [N {4 1% O (%) 0 {0.0%)
Tachycardta | overali £4 0. 7% 70 6%) {0 1(0.1%)
muld 2% 4 (0 4%) X019 0 (0.0%)
mosdorate YAty 2¢0.2%) [ X8 0 {0.0%)
SEVEIT 3 {1 1%) 140 1% 0 {0.9%) 1 ¢0.1%)
Arrhythmaa overall A0 A% T{0.6%) U0 A%}
mifd 5 2% & {D.5%%) [ (LR 0 (L. 0%)
moderase {1 1% G {6.0%) 0 {0.0%0) LE(125.79)
SCVEIC 1 {0 b9 E%5) 1{ir0%0) 1(0.19%3)
Bradvcardia | meralt 6 (0 34 2{0.2%) X148 2{0.2%)
mild RECIRLH] [F{{X) 3 0 (U410 U (¥ay
moderate 2 {11 %) { (5. 1) Gl OSa) 10 1%}
sever i) L (0 $%; ERRTRE ) 1 1%)
Atrigl oncrall 540.2%) 3% 24 1%%) 2{0.2%}
Fibeetlation mild M 0% 0 0% i 40 084y
modcraie 30 2 {1.2%3 f {0irta) 1 (ir9%%)
SCVELC 1y 1 {0 1%) t{0.0%) 1¢1%%)
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Table 61 Ovral Safety Populution - Entensity of Potential Praarvhythnic
Adverse Events of Special Intevest Doring the Randomized Phase

{(Coatinned)
HARTS Al Advirse Scrinus
T Inicasity Eveats Adverse
rm Events
Hoprost Maccho Lhoprost Placcho
{n=2033) {n=1128} (n=2033) (n=1128)
Syncope overall L% 1{0.4%:) I {u.6%a) 2 2%)
mtid 1 {11 2.2 th (™) L (UF R
moder®e . 4{0.2%) 240 M) £ ¢ 0%) iU 1%
svere ki) G0 %) 1¢0.0%) (0.0
Heart arresi overall A 1% p X3 3¢0.1% (0. 2%
mikd %) G0 %y (A% (F{L.0%)
moderatc {0 1") 040075 (L) 0} {4 (%)
scvere REC R LA 2{0 25 30 %) 2 (6 2%)
Amnial overatl E (.07 0 {0.0%) 1 (0.0%) 0 (0.1%%)
arrhythnia mdd o {110 9 (0 (%) 1 {10 (1 {0.0%)
modurae t {0.0%5) H{0.07%) ¢{0.6%) 0 {0.A%)
seyere € §4.4%%) G{00%) O 400%) O (0.0%}
Sudden dzath | oncrall [ LIRS Q{0 1 {0 0%} (H{iL.U%)
mdd {013 G{0.0%%) 0 {(h B} ({L0%)
moderac U (0.4 O £0.0"%%) 13 (0.4%) G {U.0%}
severe F{U%) o {0 0% 1 {0 %) 0 {U.0%)
Veatricular averatl b {0.1%) {0 O 4% 0Lt
arrin thmia mild [EL ) HH.0%) ¢l O%a) 60 %)
muoderme 1 40.4%) 0.0 HR{IXE ) {60, 0%
STVERT (0% {0 %) LG (3 40.0%)
Atrial flutter | overail GO.U%) b (%) L {0 AP%) 1 ¢ 1%
mild 11 (8.0%%) 9 {0.0%) G {00%)  {0.%)
maoderate £1{0.0%) G {0 M) U {147%0) . (B
SCVCIC Q08 [RUA 35 (41 1140y 1{u %)

Sitace 5% Tubde 057 D2 fums

Overall, there is no evidence that adverse events reported while subjects were receiving iloprost (and
including syncope, dizziness, or hypotension) were caused by ventricular arrhythmias. While patients
were on iloprost treatment, there were no reports of events (such as ventricular tachycardia or torsade de
pointes) suggestive of drug-induced QT prolongation.

Concomitant medications

The only disallowed medications for patients enrolled into MES72 18 were a) prostancid or
prostaglandins, b) usc of beta blockers within 4 weeks of baseline, and ¢) new treatment with or changes
doses of calcium channel blockers within 6 weeks of baseline. Approximately 80% of subjects were
taking an anticoagulant and more than half were taking a diurctic. There is no indication that medications
other than those listed above, should be limited in patients taking inhaled iloprost.
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TT 13:  Concomitant madication at screening by PHY diagnosis — iTT population
number {percent) of patients given

Medication Troaiment PPH SPH Overall
Hoprost. n = §3 | doprost: n = 48 | Hoprost n = 1011
placebo: n = 55 | placebo: n = 47 | placebo: n = 102
( Boprost 22 (41.5%) 15 (31.3%) 37 (36.6%)
Ca antagonists Placeno B@is%) | 17 082%) 30 (35 2%)
#oprost 31 (58.5%) | 30 (62.5%) 61 (80.4%)
Diuretics Placeto 35 (63.6%) 35 (74 5%) 70 (68 6%}
, Woprost 11 (20.8%) 4 (8.3%) 15 (14.9%)
vaseditators Placebo B (14 5%) 10 (21.3%) 18 (17.6%)

_ Noprost 45(8409%) | 42 (87.5%) 87 (86.1%)
Aaticoagulants Placebo 42 (764%) | 41 (87 2%) 33 (B14%)
Storoxs Boprost 3{5.7%) 11 (22 9%) 14 (13.9%)

Placeto 9 (16.4%) B (17.0%) 17 (18 T%)

Cxata based on Secton 14 1, Tahie &

Withdrawal Phenomena and/or Abuse Potential

There were 67 subjects (32 iloprost and 35 placebo) who abruptly stopped study drug treatment in study
MES7218 ranging from 1 dose to a week of dosing. The mean PVR at trough (pre-inhalation), after an
overnight period of no inhaled Hloprost therapy, was essentially unchanged at Week 12 compared to
baseline among iloprost patients. Additionally, hemodynamic changes following acute administration of
inhaled iloprost to the iloprost group (who received 12 weeks of inhaled iloprost) and the placebo group
{who were receiving their first dose of iloprost) showed a time-dependent decrease in PVR and return to
pre-inhalation levels, with no evidence of overshoot after 60 minutes.

In conclusion, the sponsor states that there is no evidence of withdrawal effects or rebound such as
showing signs of clinical deterioration. Although no formal study evaluated these effects, there is no
reason to contradict these conclusions.

Overdose Experience

No instances of overdose of iloprost delivered via inhalation have been reported. A specific antidote is not
known. Interruption of the inhalation session, monitoring, and symptomatic measures would be prudent.

Post-marketing reports of overdose have been described for the i.v. formulation of iloprost, Overa 10
year period, seven cases of overdose were reported. Four cases were associated with hypotension, with
two resulting in loss of consciousness. All patients recovered with supportive measures, although one
patient with advanced arteriosclerosis had a myocardial infarction a few days after. Two cases were
associated with profound vasovagal effect and widespread flushing and headache. In one case, data were
incomplete and the overdose could not be confirmed.

7.2 Adequacy of Patient Exposure and Safety Assessments

Introduction

Description of databases

Hoprost has been studied in over 160 clinical trials spanning two decades and involving more than 12,000
subjects in whom the drug was administered via the 1v, oral, or inhaled routes.
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The safety database includes data from selected clinical trials conducted with the inhalation, oral, and
intravenous formulations of iloprost. Safety data from a total of 3025 recipients of iloprost by any
route/formulation were made available for review. The safety data have been pooled by formulation.

A summary of deaths, other serious adverse events, and discortinuations because of adverse events for
those iv and oral studies not presented in the integrated summary of safety (approximately 106 iv studies
enrolling 7489 subjects, and approximately 22 oral studies enrolling 281 subjects) was incorporated into
the safety update,

Inhalation

The inhaled route of administration was evaluated in three clinical studies (a fourth safety study 303045 is
ongoing and an ECG study C200-004 was recently completed) involving patients with pulmonary arterial
hypertension (PAH). The duration of iloprost therapy ranged from | day to 3 years.
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Figure 2 Overview of Study Design of Clinical Studies with Inhaled Hoprost in PAl

Study No.:
MEY8051:
12 wk Open-Label
12m End of Study (21-24 m)°
MES8008;: ——m——e———————
31 Control 26
Long-Term
Randomized
12wk 16 wk [4-wk Follow-Up)
91
&
Double-Blind, 71 1o Long-term Open-Label Study 302045
ME97218: Randomized J
I
102  Pilacebo 88 79
12 wk 1Z2m 24m Bm
303045: g '
Open-Label
* Includes number of patienls who entered fiwaficlzed numbers preceding treainens woupd and compleied (other

italici zed numbers) cach phase of the studics. as well as number of patienls from each rendomized reatment
group whe weat on in open-label, long-term treatment (smaller. son-taliozed aumbersy

® Includes 48 patients who completed the double-blind, randomized phiase (22 oprast. 20 comrel) phus 3
additional patients on control whao opted for lonz-teim, open-fabel treatment betore completing 12 weeks of

randomized therapy .
- Depending on whather the patient was assigned o comrel or ioprost duniay the 1 T-uweek readomized period.
the roral duration of iloprost areatment ranged from 21 1o 24 monaths, respeesis ey

Study ME8051 (AX15) was a single dose, device comparison study with 13 patients.

ME93008 (Report A02237) was a 12-week, randomized, open label. exploratory study (control group
received “best supportive care™) that included a total of 63 patients. Thirty (30) were randomized to
iloprost (with 2 excluded from the data base because the sponsor stated that there was no evidence that
they received study drug) and 33 to control (with 2 excluded for the same reason as the iloprost patients).
Of the 63 randomized patients, 52 continued in a follow up phase and received open label iloprost for up
to 2 years.

ME97218 (Report A02997) was a double blind, 12-week, randomized trial with a total of 203 paricats
(101 randomized to iloprost and 102 randomized to placebo}. A subset of 71 patients was entered into a
long-term, open-labet treatiment study (Study 303045).
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The table below shows the number of patients in the inhalation studies.

Study Number | Numbper of Patients | Comments ]
Total Patients in Inhaled Clinical Studics (N = 275)
AX13 13
ME9R00E 59 63 patients enroiled, 4 patients excluded from
analysis, randomized but aot treated
ME97218 203
Total 275
Tota! Exposure (1otal number of patients receiving iloprosi, N = 215)
MEY3008 28 Paients who were rendomized to iloprost in 12-
week randomized phase
ME9§008 30 Paiients who were rmadomized to control ——T
dwing the 12-week randomized phase and
received iloprost in long-term phase of the
. study )
MEY7213 100 Patients who were randomized to iloprost
during 12-weck randomized phase of the study
ME97218 56 Patients randomized to placebo during the 12-
(post randomized phasefstudy wezk randomized phase of study ME97218
303045) who rolled into the long-term safety study
30045 OR initiated off-label llomedin
{ileprost) during the 4-week follow-up period.
Total 215
Tota! Patients Receiving Hoprost during Randomized, Contralled Phase (N=129)
MES§008 28
- MES72138 101
[ Tatal 129

! Totat patients receiving iloprost or placebo/control

Total number of patients enrolled tn an inhalation study was 275 with 215 having been exposed to
iloprost. The total number of iloprost patients in randomized, controlled phase was 129.

Oral and IV

Large numbers of clinical studies were conducted over the past two decades using the intravenous and/or
oral formulations of iloprost. The sponsor selected studies they considered relevant for pooling to assess
the safety of inhaled iloprost. These were limited to trials that were randomized and placebo controlled,
and involved dosing periods of > 14 days in duration. Most had safety follow up studies. Patient
population receiving i.v. and oral iloprost consisted predominantly of patients with peripheral arterial
occlusive disease, Additional safety data from studies using these formulations were included in the
safety update. Many of these studies date back to the 1980s, only the bodies of many reports were
preserved; appendices containing patient numbers and narratives, as well as CRFs, are missing in many
cases and not available.

Twelve trials were selected from the oral iloprost program. From a total of 3161 patients, 2033 were
randomized to receive iloprost clathrate at doses ranging from 50 ug to 200 ug bid from 4 weeks to 1 year
and 1128 were randomized to placebo. Most of the patients in the oral iloprost safety database of pooled
studies had peripheral vascular diseasc. Overall, 66% (1341/2033) of recipients had peripheral arterial
obstructive disease, 15.4% (314/2033) had Raynaud’s syndrome, 10.6% (216/2033) had thromboangitis
obliterans and 6.8% (138/2033) had rheumatoid arthritis. A small study of patients with multiple sclcrosis
{1.2%, 24/2033 iloprost recipients) completes the oral 1loprost database.
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Twelve trials were selected from the iv iloprost program. From a total of 1473 patients, 764 were
randomized to receive tloprost at doses up to 2 ng/kg/min over 6 hours per day from 14 to 30 days in
duration. Most of the patients in these studies had peripheral vascular discase. Overall, 55.6% had PAOD,
20.2% had atherosclerotic peripheral vascular disease with ischemic ulcers and 9.7% had thromboangiitis
obliterans. Two small studies completed the summary, one of diabetic patients with ulcerated or necrotic
trophic lesions (7.3%) and one of critical limb ischemia (6.9%).

For those i.v. and oral studies not presented in this integrated summary of safety (approximately 106 iv
studies enrolling 7489 subjects, and approximately 22 oral studies enrolling 281 subjects), a summary of
deaths, other serious adverse events (SAEs) and discontinuations due to adverse events are included in the
NDA safety update.

Results

Inhalation

Dosing

Average daily inhaled dose used in the 2 randomized, controlled trials is shown below.

85 Table I1.3
Average Daily Dose (ug/24 hrs) During Randomized Phase
Safety Population

Flaceho¥Control
1ioprast Combined
Statistic IN% 1293 {H«133)
] 129 102
Hean iz2.8 36.8
5.0. 8.1 B.31

N.B. 4 subjects, 2 per treatment group, were excluded from the safety data base.

According to the sponsor, doses in study 98008 were expressed as the nominai doses instilled into the
nebulizer chamber; however, doses in study 97218 were expressed as the dose delivered at the
mouthpiece. Thus, a conversion factor was developed based upon measured dose delivery at the
mouthpiece at each of the nominal doses used in the phase 2 study. This was used to express the daily
delivered dose administered in the phase 2 study as the dose delivered at the mouthpiece.The conversion
was as follows.

+ If nominal daily dose <100 ug;, then nominal dose x (.24 = delivered dose
+ If nominal daily dose > 100 ug, then nominal dosc x 0.30 = delivered dose

The delivered dose was proportionally greater with nominal daily doses greater than 100 ug because the
nebulization device was not emptied after each use; thus, because the concentration of residual
medication increased with more use, the amount delivered at the mouthpiece increased as morc
inhalations per day were administered.

If one uses the sponsor’s conversion factors, the mean total daily dose of iloprost was 32.8 ug (range 5-45
ug). The top dose in the efficacy study was 45 ug and 100 ug in the open label study.

Duration of exposuge

The total 215 patients includes patients who received iloprost during the randomized portion of the 2
clinical efficacy studies, the long-term portion of Study 98008, and patients who received iloprost during
the Week 13-16 foltow-up period of study 303045,
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135 Table 11.4
buration of Exposurs {(Weeka) During Entire Study
Satety Population

Statistic

Uean
5.0
Wedian

Rinimcs

nax imug
<ml week
1 - A weeka
*4 - 12 week
*42 - 26 wee
*»26 - 52 wee

=52 weeke

The mean duration of exposure was 27.4 weeks. Forty patients (18.6%) received inhaled iloprost for more

than 52 weeks.

Patient disposition

The number of patients who completed and the number of patients who did not complete iloprost
inhalation studies and the reasons for not completing are shown below.

Llcprast
[He215}

a5
27.4
33.30
5.4
0.

17,4

31 1.4%}
22 | 10.7%)
AT { 21.0%)
ST { A5, 1%}
6 2.8%
49 { 18,6%)

ADD eq, rs
This

74




153 Table 13.1
Patient Disposition
ITT Populetion

FlacebotContiol

fioprost Combined
Visit Parameter Statistic {H=131) (N=E3%]
{Randomized Phase; “Prematurely Discomtinued Mo 116 ( B3 5%; 160 ¢ B39
Yes LEJN SRR Y- %1 2% { 18.3%)
Primery Fesson Adverse Evanta 3¢ 2.%%; LESESE - 1 L)
Lack of Efficacy 48 3.1%; 4 { 3.0%)
Protacol Daviaticn t [ 3.8%) 0! &.0m
Withdrawsl of Lonsent 4 { 3.1%; 24 1.8%)
pther t { &89} 4 ¢ 3.0%)
beath T 8%} 41 30

“Prematurely discontinued during randomized phase in &tudy SBUUE and during First 12 weehs in study S729E
Data for this tabie comes from the tersmination

A lower percent of iloprost patients (11.5%) dropped out of the randomized phase prematurely compared
to placebo/control patients (18.5%). More than half of the 25 placebo patients who discontinued
prematurely did so either for adverse events (11) or death (4). More than half of the 15 iloprost patients
dropped out because of lack of effect (8) or withdrawal of consent (4).

The table below shows the discontinuation rate all 215 iloprost patients.

. Ligprost
Wisit Psrapater Statistic (H=215}
End ot Study **Fremiturely Discontinued Ho 174 | BG.9%)

FL-1Y 49 { 18.6%;
Primary Reason Discontinuaticn of Study Hed 13 S 6, 0%)
Daath 74 3.3%)
%ithdrawal of Consent 12 { 5.6%
other 5§ A.TH)

5 Patient 245 of study 97278 died during the randomiied phase and a disposition Torm was not complefed
** and is therefore not included in thiz summary

Of the 2135 patients who received inhaled iloprost, 40 were prematurely discontinued. Of these 40, 13
{6.0%) discontinued study medication for various reasons, 7 (3.3%) died, and 12 (5.6%) withdrew
consent, The remaining 8 discontinued for a variety of reasons.

Demographics
The following table shows the mean age, percent male/female, ethnicity, etiology of pulmonary

hypertension, NYHA class, and mean baseline é-minute walk distance for the patients in the controlled
inhalation studies.

]
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Placeba+Gontrol

Iloprost Combined
Parameter Statistice {N=128} (R=133)
Aga {years} L] 129 133
Mean 48.5 52.0
§5.0. $13.48 t2.0t
Medfan 82.0 54.0
Hinisum 20.0 23.0
Max fmum 70.0 78.0
Gamder Male 38 { 29.5%) 46 ( 34.6%)
Female M { 70.5%) 87 [ 85.4%)
Ethnicity Cauvcasian 128 { 98.2%) 126 { 94.7%)
Black 1 { 0.8%) 2 { 1.5%}
Hispanic 0 { 0.0%} 3 { 2.3%)
Agian 0 { D.0%)} (0 0.8%}
Other 0 { 0.0%) 1{ 0.8%)
PAH PPH 89 { 5§3.5%) 72 { 54.1%)
SPH 60 { 4B.5%} 61 { 45.9%)
HYMA 1 11 ¢ 8.5%) 10 { 7.5%)
Il 71 ( 55.0%} 73 { 56.4%)
v 47 { 36.4%) 48 { 36,1%)
Baseline 8-min ] 129 133
Walking Distance
{m)
Mean 3.7 321.1
$.D. 101.83 103.79
Median 350.0 323.0
Minimus 4%.0 84.0
Maximun 565.0 540.0
12.1

Patients tended to be around 50 years of age, mostly female, and nearly all white. The PAH diagnosis was
split nearly 50-50 between primary and secondary hypertension; more than half were NYHA class 11l and
more than a third were NYHA class IV. The groups were well matched although the mean baseline walk
distance was a little longer for the iloprost group (337.7 m) compared to the control (321.1 m).

Postmarketing experience

Post marketing events reported between March 16, 2004 and August 16, 2004 arc shown below.

Appears This Way
On Original
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Tabk 2.74.22  Postmarketing ADR Reperts (16Marl4-16Aughd)
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There were 2 reported exposures during pregnancy: one with delivery of a child with no congenital
defects and the other reported a neonate with neonatal jaundice and intracostals indrawing. The first
report, PT-2004-028134, was regarding a 21-year-old woman with severe primary pulmonary
hypertension and 22 weeks pregnant at the start of iloprost. A male infant was born by cesarean section

(oligoamnios triggered the delivery), and had no apparent congenital anomalies. PT-2604-030073 had no
additional information.

The events not related to pregnancy and delivery were similar to those reported during clinical trials.

Additional post marketing reports (Aug 17, 2004-Oct 15, 2004) included one case of prolonged
epistaxis and 1 fatal case of severe hypotension in a 34 year old female living in Argentina. The
second case ivolved a severely ill patient with HIV/AIDS. One month prior to recetving iloprost
she was found to have hepatomegaly, splenomegaly, ascites, right pleural effusion, and main
portal thrombosis. E. coli sepsis was diagnosed. The patient experienced a hypotensive event on
the day she started acrosolized iloprost. The Swan-Ganz catheter was removed at this time,
possibly precipitating the event. She died that day. Complete information is lacking.

Safety Update

The update provided safety from ongeoing longterm study 303045, results from ECG study C200-004
examing the effects on QT interval, and a summary of oral and intravenous and/or intra-arterial iloprost
studies not submitted in the original NDA.

Inhalation studies

Study C200-004 was a placebo- and positive-controlled (moxifloxacin} study of the effects of inhaled

iloprost ECG parameters (particularly the QTc interval). There was a total of 160 healthy male and female
volunteers selected for this study.
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Study 303045 is a long-term, open-label safety study of iloprost in a subset of patients who had
completed the double blind, randomized placebo controlled study ME97218. After 12 weeks of treatment
with either iloprost or placebo, patients were all started on inhaled iloprost and followed for at least 24
months or until the start of marketing the drug. The study remains ongoing.

Long term study 303045
Among the 71 patients who entered Study 303045, 40 completed 12 months of treatment, 27 completed
24 months, and 24 completed 36 months.

Of the 71 patients, 47 discontinued study drug. The most commen reasons for discontinuation was lack
of efficacy (23), death (8), adverse events (8), withdrawal of consent (3), worsening of disease/lack of
response to therapy (3) patients, poor compliance (1), and complications following
thromboendarterectomy (1) patient.

There were 13 deaths: 8 during the trial and 5 who discontinued study drug prior to death.
(all were reported in original NDA and are not discussed here).

Mortality estimate

Probatiny a o
0.4] 9 e
Study 303045 Actual
2 Study 303045 Censor
0.2] o Study 303045 D'Alonzo Predicted
0.0
1 | i
t] 365 730 1095
Tz (Daysy

Kaplan Meier plot of the time to death for patients treated with iloprost long-

term. Actual time to death for these patients was compared with predicted time to death
using the baseline hemodynamic data from these same patients inserted into the predicted
survival mode] from a national prospective registry (I’ Alonzo GE et al. Survival in
patients with primary pulmonary hypertension. Ann Intern Med 1991;115:343-9).

It is reassuring that there is no evidence of a detrimental effect of loprost on survival.

Serious adverse events
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Of the 35 reports of serious adverse events, the most frequent were congestive heart failure (12), syncope
{5), dyspnea (4), and aggravation reaction (4). There was | report of kidney failure and 2 for anemia.

Syncope/collapse

A total of 5 serious adverse events of syncope have been reported in this long terms study. The NDA
discussed 4 of these events (303045-90, 303045-197, 363045-220, and 303045-474). The most recent
event is described below:

#303045-106: 64-year-old female started treatment Day 70 of open-label iloprost. She complained of
dyspnea at rest, collapsed, became unconscious, and underwent failed cardiopulmonary resuscitation.
Concomitant drugs included cisapride.

Study drug withdrawals because of an adverse event
There were 10 patients who withdrew from iloprost treatment because of an adverse event. These are
shown below:

Number of patients

Adverse event loprost (n=71)
Congestive heart failure 6
Syncope !
Dysppea |1 - !
Pneumeonia 1
Respiratory disorder |

| Aggravation reaction 1
Total 10

The syncope event involved a 72-year-old female on iloprost aerosol 35 pg/d for over 3 months
experienced an (continue) episode of syncope associated with worsening dyspnea and cyanosis. She was
hospitalized on the same day and the symptoms were attributed to a worsening of PHT (NYHA functional
class IV). lioprost was discontinued, started on bosentan, and discharged from the hospital.

Adverse evenls
Events reported by at least 5 subjects are shown in the table below.

Appears This Way
On Original
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HARTS Term Hoprost (n = T1)
Overall 63 (38.7%%)
Congestive heart fatlure 21 (29.6%)
Cough increased 26{28.2%)
Pertpheral edema 17 (23.9%)
Bronchitis 13 {18.3%}
Trsmus L3 (1538}
Dyspnea P14 1%}
Headache T{9 %)
Syncope 79 9%)
Asthenia “ (8 %)
Malaise {8 3%y
Sore throat 6 (8 5%
Aggravanion reaction (7 0%}
Infeciion 547 %)
Drarrhea {7 %)
Hypotension T
Vasodilatation ST )
Table 7

These events are stilar to what has been reported in other trials.
Protocol C200-002 (STEP)

The STEP study, a double blind, randomized, placebo control, bosentan add on study, began enrollment
June 11, 2004, and completed enrollment October 14, 2004 with a total of 67 patients. As of October 15,
8 patients have completed the 12-week randomized phase of the study, with an additional approximately
23 patients having completed at 6 weeks of randomized therapy. The study remains blinded.

To date, there were no reported deaths. A total of 4 patients have discontinued participation in the 12-
week blinded phase of the study.

= Patient 04-33: 36 year old female withdrew consent, voluntarily discontinued study drug and
declined participation in the open-label phase. She was hospitalized for worsening of PAH

approximately 3 weeks after stopping study drug

+ Patient 16-59: 59 year old female entered carly into open-label phase after being hospitalized
beeause of worsening of PAH.

» Patient 11-32: 51 year old female who discontinued participation after two days because of severe
headache considered to be related to study diug.

+ Patient 13-50: 60 year old female who discontinued study drug because of persistent fatigue and
dyspnea thought to be related to study drug. She did not enter the open-label phase.
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A total of 6 patients have reported 7 serious adverse events: deep vein thrombosis/cellulitus and right
sided heart failure (patient 03-51), chest pain (16-66), and hypoxemia/dyspnea (13-72).

Oral formulation database not submitted in NDA

The sponsor has submitted for the safety update the serious safety from 20 studies with oral iloprost. This
safety was not part of NDA integrated summary of safety, The studies in all but | instance (study AM69
was 8 weeks with 6 subjects) were short term. The largest study was 26 subjects {table 17). There were
247 subjects who received oral iloprost including 98 healthy volunteers and 149 patients with diseases. {n
16 studies, there were no reported deaths, serious adverse events, or permanent discontinuations from

study drug. The reported serious safety for the 4 remaining studies (all enrolled a diseased population) is
shown below.

Table 18 Oral Hoprost Studies in the Safety Update: Deaths, Serious Adverse
Events, and Permaneat Discontinuations of Study Medication
Beeause of Adverse Events
Report . o kot . . —_—
(File Deaths Patients with Serious Discontinuations for
Nam‘a-) {n/N} Adverse Events {(n/N} Adverse Events (a/N}
R170 {5 O3 25 v B3 pana
A1 20 1.26 21206
AL3L 0% 05 13
AM6S 0/25 /25 5:25
“tn this stady, cach paticnt reeeived iy, tloprost for |week, followed by oral Hoprost for 3 weeks,

There were no reported deaths. The 1 serious event report was right groin pain (the patient continued oral
iloprost) and the 10 discontinuations for adverse events were decrease in blood pressure/hypotension (2),
giddiness/blurred vision (1), headache, nausea, muscular aches (1), headache, flush, nausea, diarrhea (1),
and unknown (5).

Intravenous/intra-arterial database not submitted in NDA

The sponsor has submitted for the safety update the serious safety from 98 studies (50 controlled and 48
uncontrolled) with iv or intra-arterial iloprost that was not part of NDA integrated summary of safety. In
this supplemental database, there were 5682 subjects who received iloprost (122 healthy volunicers and
5560 patients with diseases). There were reports of serious safety in 54 of the 98 studies. It was stated that
there were no reports of serious safety for the remaining 44 studies.

The table below shows the senous safety for the 44 studies.

Deaths No. of patients with serious Discontinuations for adverse
adverse events events
lloprost Control Noprost Control Noprost Control
/N (%) /N (%) ~ /N (%) /N (%) /N (%) /N (%)

Placebo controlled trials

42/1042 (4.0) | 32/988 (3.2) | 35/921 (3.8) | 31/905 (3.4) | 44/1042(4.2) | 19/988(1.9)

Other controlled trials

87/887 (9.8)

81/892 (9.1)

28/887 (3.2)

8/892(0.9)

121/887
(13.6)

16/892 (1.8}
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Uncontsolled trials

299/2996 NA 251/2996 NA 300/2996 NA
(10.0) (8.4) (10.0)

Tables 21 and 22

In the controlled trials, the mortality rates were similar for both treatment groups. The serious events were
simiar for both treatment groups in the placebo controlled trials, but more than 3 times higher for the
iloprost group compared to control for the other controlled trials. Discontinuations for adverse events
were higher for iloprost treatment compared to placebo (4.2%vs. 1.9%) and other controls (13.6% and
1.8%).

There is no indication of increased mortality with the intravenous formulation.

8 MARKED-UP PRODUCT LABEL

B. PRESCRIBING INFORMATION
B.1 Labeling Text
Ventavis®

(iloprost) Inhalation Solution

DESCRIPTION

C
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9 APPENDICES

ME97218

Overall Study Design and Plan Description

This study was a prospective, double-blind, 2-arm, parallel-group, placebo-controiled,
multicenter investigation in patients with primary or secondary pulmonary hypertension (PHT).
The patients were randomly assigned to inhalation of placebo aerosol or iloprost acrosol for 12
weeks in addition to their background therapy. The primary efficacy endpoint a composite that
included improvement in the 6-minute walk test at 12

weeks by at least 10% compared to baseline, improvement of at least one NYHA functional class
at 12 weeks compared to baseline, and no death or deterioration of PAH at any time before 12
weeks.

Dosing
The individually tolerated dose at the mouthpiece (determined within the first 7 days of
randomization) was 15 ug, 22.5 ug, 30 ug, or 45 ug.

The initial total daily dose of iloprost was 30 ug divided into 6 equal-dose inhalations of 5 ug; if
this dose was well tolerated, the total daily dose was increased to 45 ug divided into 9 equal-dose
inhalations of 5 ug. The minimum interval between inhalations was 2 hours.

In case of poor tolerability of the single dose of 5 ug, the dose was reduced to 2.5 ug with a total
daily dose of 15 ug divided into 6 equal-dose inhalations of 2.5 ug. If this dose was well
tolerated, the total daily dose was increased to 22.5 ug divided into 9 equal-dose inhalations of
2.5g.

Dose adaptations during the following 1 1-week period were allowed for poor tolcrability
determined by the investigator. Temporary interruptions of therapy of up to two weeks were
allowed as medically required

Randomization

The patients were assigned to treatment groups by central telephone randomization and
prospectively stratified for pulmonary hypertension (primary or secondary) and for the New
York Heart Association (NYHA) class (II1 or TV).
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Patients receiving a lung or heart and lung transplantation were to be discontinued from study
medication.

Disallowed concomitant therapy was limited to prostanoids.

Patients were to be assessed on day 8 (£ 2 days), at week 4, at week 8 and at week 12 (% 5 days,
respectively) for the end of treatiment visit, or in the event of discontinuation of treatment at the
time point of withdrawal. An additional follow-up visit was scheduled four weeks after the end

of the treatment period for assessment of safety.

Inclusion criteria

-male or female patients, aged 18-70,

-with primary or secondary pulmonary hypertension presenting under consolidated background
therapy,

-NYHA functional class Il or IV at study entry,

-entry mean pulmonary artery pressure > 30 mmHg at rest.

Patients with secondary pulmonary hypertension could be included if the underlying cause was
one of the following: chronic thromboembolic pulmonary hypertension, connective tissue
disease with isolated PHI or interstitial pulmonary disease, or drug-associated PHT (e.g.
fenfluramine).

Efficacy variables
Primary efficacy endpoint was the combined responder criterion defined as:

. Improvement in exercise capacity {6-mninute walking test) at 12 weeks by at least 10%
versus baseline, and

. Improvement by at least one NYHA class at 12 weeks versus baseline, and

. No detenioration of PHT, and

. Alive at week 12.

Exercise Capacity (6-Minute Walking Test)

Exercise capacity was measured using the unencouraged six-minute walking test (Guyatt et al.
Attachment 1). The test was to be performed at the same time of day throughout the study. The
primary endpoint was exercise capacity measured 30 minutes after the end of study medication
inhalation at week 12.

NYHA class

The clinical classification for heart failure severity by the New York Heart Association (NYHA)
was used for assessing this endpoint. The baseline assessment of NYHA class was to be
performed at the screening visit. If the baseline visit took place no later than one week after the
screening visit, the screening classification was to be used as baseline value. In all other cases,
the classification was to have been repeated at the baseline visit and the value then obtained was
to serve as the baseline value. The change of NYHA class at week 12 (end of treatment) versus
the baseline assessment was to be determined, and the criterion was fulfilled if the patient has
improved by at least one class.
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Deterioration of PHT

Patients exhibiting 2 or more of the following criteria of deterioration (if there were clinical signs
of worsening of the disease, additional examinations could have been indicated as common
practice);

1. Refractory systolic arterial hypotension <85 mmHg,

2. Worsening of right heart failure as indicated by emergence of cardiac edema, ascites or pleural
effusion despite adequate background therapy,

3. Rapidly progressive cardiogenic hepatic fatlure (e.g. leading to an increase of GOT and/or
GPT to > 100 U/, total bilirubin > 5 mg/dl),

4. Rapidly progressive cardiogenic renal failure (e.g. leading to a decrease of creatinine clearance
to < 50% of baseline value; creatinine clearance calculated from serum creatinine using the
Cockeroft and Gault formula),

5. PHT-related decrease of six-minute walking distance by > 30% of baseline value,

6. New and continued need for i.v. medication, e.g. catecholamines, diuretics,

7. Cardiac index < 1.3 I/min/m2 {right heart catheterization),

8. CVP > 22 mmHg (via indwelling catheter) despite adequate diuretic therapy,

9. SVO2 < 45% despite nasal 02 therapy (right heart catheterization),

In the time-to-event analysis, patients were to be counted for this endpoint with the time point at
which they discontinued study treatment due to deterioration of PHT.

Mortality
Defined as ali-cause mortality

Secondary efficacy endpoints:

exercise capacity, NYHA class, dyspnea index (Mahler,Attachment 3), hemodynamic parameters
(PVR, mPAP, CO) and gas exchange (SVO2), deterioration of PHT, mortality, need for
transplantation, and Quality of life (QoL).

Dyspnea index
The dyspnea index is defined according to Mahler, et. al. The baseline value for this index was
obtained 1n the same manner that was used for the NYHA classification (see above).

Focal score
This index rates the severity of dyspnea at a single state. The scores for the index depend on
ratings for three different categories with five grades from 0 (very severe hnpairment) to 4
(unimpaired) for each of the 3 categories. The ratings for each of the three categories are added
to form a baseline focal score (range from O to 12).

Transition score
At the transition periods (study assessment time points after baseline) changes in dyspnea for the
three categories used for the baseline dyspnea index are rated by seven grades, ranging from -3
(major deterioration), to +3 (major improvement). The ratings for each of the three categorics are
added together to form a transitional focal score (range from -9 to +9).
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Hemodynamic Parameters

Hemodynamic parameters (PVR. mPAP, CO) and gas exchange (SV0O2) were measured or
calculated with the aid of a right heart and pulmonary artery catheter. The time points for
measurements post inhalation of study medication were 15 min, 30 min and 60 min post
inhalation at baseline and week 12.

Quality of Life

The Medical Outcomes Trust Short Form-12 (SF-12), the Minnesota Living with Heart Failure
(MLHF) questionnaire adapted for PHT (MLF/PHT), and the EuroQoL 12 (EQ-5D) (Attachment
4).

QoL was evaluated in a longitudinal design in all patients entered in this study. The baseline
assessment was to be performed at or just after randomization. Subsequent assessments were
recorded at weeks 4 and 12 after the start of treatment. At each of these assessments, the
MLHF/PHT, the SF-12 and the SQ-3D was to be completed; at week 8, only the MLHP/PHT
was to be completed.

Need for Transplantation

Patients who received a lung or heart and lung transplantation during the study period was
considered not assessable for efficacy if this was only because of transplant avatlability. If a
patient was newly entered into a transplantation list, his’her data were counted as having
developed the “need for transplantation”.

RESULTS

Patient disposition

The figure below shows the number of patients screened, randomized, discontinued study
medication, discontinued study, and the final numbers of patients still in study at week 12 (end of
study drug treatment}. Patients were followed for an additional 4 weeks and underwent a final
safety visit (week 16, end of study).
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There were 235 patients screened with 201 randomized (101 to iloprost and 102 to placebo). The

AdoD e|qissod 15

numbers of subjects completing the study through week 12 were 97 (96.0%) randomized to
iloprost and 88 (86.3%) randomized to placebo. Of the 7 iloprost patients who prematurely
discontinued study medication before week 12, 3 remained in the study. Of the 18 placebo

patients who discontinued study medication, 4 remained in the study.

The table below shows the reason for study drug discontinuation for the 7 iloprost and 18

placcbo.
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Table 2:  Discontinuation of study medication by type of PHT and NYHA class — 17T populatica

PHT f NTHA £lass Llape st Flacere
Ovarall Mamber o7 matasnis 10 188 0% 102 (100.0%;
Arafature Sies. 2T oy Wed.
e w4 ¢ EEiN: B4 £ B AB)
yeh LN - . 'T 18 & 17.86%:
Advarie Fants [N X B 7.8\
lack of sftican 32 3.0n 40 3.0
protecsl deviation 31 A.0%) gt B.A
#ithdrassl cf ransant 3§ Bhoow o2
atwr 4 1,08 LN I, Y
death at J.0%, T R
ROFENE S B¢ 3.0% [T N
[* AN TN B ¢ .M DRSS 33

Most study drug discontinuations were for adverse events: 3 (3.0%) iloprost vs. 8 (7.8%)
placebo. More deaths occurred in the placebo group (3) compared to iloprost (0).
Discontinuations for lack of effect were similar between treatment groups (3% vs. 3.9%).

One iloprost subject withdrew because of difficulty taking all doses (reason was recorded as
patient decision). Two placebo patients withdrew consent and 1 switched to active drug.

Selected information about the 7 iloprost patients who discontinued study medication is shown
below.

2. TABLE DP 4 - Patients who prematurely discontinued study medication

Study 97218 J 300180 IIT - Population

TABLE DP.4 : Patients she prematurely discontinuwed study medication

Treatwent: lloprost

Reason Premature
Cate for Disc.
PHT of Daration Bisc. of
/ Gate Last af af Study
HYHA of Study medication Stucy Hed.
SUBJECT class Randomizatisn  Med. {day} tad , {text)
28 FPH / 1V 15JUNOG 16JUNDD ] adverse avents
58 PPH ¢ 11X 13APROG 28JUR00L i lack of efficacy Ceterieratign of exercise,
worsening of dyspnoe > MYHA 4
&0 SPH f 1 CYSEFOC GADELOG ar adverse evants Cough after inhalataon that
made imhalation impossible
{from T
160 SPH ¢ IV CBGCTOC 1600100 7 ather Difficulty for taking all
doses regulzrly {patlent
decigiaon}
234 FPH ! 1v 15DECOY C1LARDG n lack of efficacy
254 8PH ¢ 111 27WARDC ZAYAYOD 57 tack of efficacy
351 PPH ; 1v 319CTOC 1 ADECHEC 44 adverse events Fight hesart decompensaticn

Patient demographics

Age, sex, ethnic group

The table below shows the mean age (and range), percent female, and percent non white in all
subjects, by iloprost (n=101) and placebo (n=102) groups.

Mean age, percent male/female, and percent nonwhite for the patient population by treatment
group are shown below.
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Mean age: yrs Female: % Nonwhite: %
(range)
Iloprost placebo Hoprost placebo Iloprost placebo
51 33 68.3 66.7 1.0 6.9
(20-70) (23-70)
Tables 4 and 5

The mean age was early 50s, two thirds were female, and few were nonwhite,

Patient type

Patients were stratified according to etiology (primary or secondary) of pulmonary hypertension
and by baseline NHY A class. The following table shows the number of subjects according to
these strata.

TT8:  Patient distribution over predefined strata {randomization) — ITT population

PPH SPH
70 50

NYHA functional class Il

loprost 34 | placebo: 36 | iloprost. 26 | placebo. 24

38 45

NYHA functional class IV

lloprost: 10 l placebo: 13 { iloprost 22 I placebo: 23

Data based on Section 14.1, Table 3

Baseline walk test
There was no restriction on the distance eligible patients could cover in the 6 minute test at
baseline. The table below shows baseline means and medians by strata and treatment group.

TT 19: Baseline walking distance by predefined strata — {TT population

Predefined stratum | Treatment n Mean 50 Min Medlan Max
Hoprost M 356 6 91.0 130.0 3515 485 &
PPHAN Placebo 36 356.7 69.9 2024 364.0 502.0
Overall 70 356.6 803 130.0 36060 5020
Hoprost 19 281 4 105.0 1100 2810 448.0
PPHIV Placebo 19 2620 656 117.5 2600 403.0
Ovarall £ 2717 86.9 1106 2625 448.0
Hoprost 26 3550 834 155 0 3575 4800
SPHitH Placebo 24 3537 874 140.0 366 5 491.0
Overall 50 354 4 845 140.0 360.0 491.0
Hoprosl 22 3124 766 150.0 3295 488.0
SPHAV Piacebo 23 2540 1115 84.0 2370 4770
Overall 45 2825 a9 4 84.0 2760 488.0

Sata based on Seclion 14 2 1. Table 44

Mean walking distances for PPH/III and SPH/III were around 335 meters; for PPH/IV and
SPH/IV means were around 25 meters less. Both PPH and SPH class IV placebo groups at
baseline walked somewhat less than their iloprost counterparts {262.0 m vs. 281.4 m and 254.0
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vs. 312.4 m, respectively). The walking distances were similar across treatment groups for the
class I11, :

Baseline dyspnea index
This index rated severity of dyspnea at a single state. The scores are drawn from 3 categories
graded 0 to 4. The worst case would be 0 and the best would be 12.

Category 1: funclional impairment - grades from O (very severe) 1o 4 {unimpaired;
Category 2. magnitude of task - grades from 0 inone} to 4 {extraordinary)
Category 3: magnitude of effort - grades from O {nonej to 4 {extraordinary)

The ratings for each of the three categories are added to form a baseline focal score irange
from Oto 12).

TT 23: Baseline dyspnea focal scores by predefined strata— ITT pepulation

Predefinad stratumn | Treatment n Moan SD Min Median Max
Hoprost M | st 1.5 30 55 9.0
PPRAN Placebo 36 50 1.3 3¢ 50 74
Overall 70 51 14 30 50 990
loprost 19 27 a7 1.0 30 40
PPHAV Placebo 19 32 i1 20 3.0 6.0
Overall 38 29 1.6 1.0 ao 6.0
loprost 26 50 1.8 2.0 50 110
SPHM Hacsbo 24 53 1.5 2.0 80 80
Overall 50 52 1.7 20 35 110
{loprost 22 27 1.2 0.0 3.0 50
SPHIV Placebo 23 29 1.9 0.0 30 70
Overall 45 28 16 00 30 70

Mean baseline scores were around 5.1 for both NYHA T groups and around 2.9 for the class IV
groups,

PHT diagnosis by type of PHT
Etiologies for the PHT are shown below by treatment group.

Table 13: PHT diagnosis by type of PHT — ITT population

PHT Diagnosis Iloprost Flacebo
Ovarall Kumber of patients 101 {100.0%) 102 {100.0%)
Diagnosis
sporadic a7 46.5%y 43 § 42.2%)
post partum T 1.0%) 1 ¢{ 1.0%;
familiar 2§ 2.0%; 3§ 2.9%)
afsetite suppressants 4 | 4.0%) 5 { 4.9%}
H a4 0.0% 0§ 6.0
other PPH 1 { 1.0%5; 4 { 3.9%)
§8 I 3.0 5 ¢ 4.9%)
CREST A 4.0%) £3 { 12.7%)
SLE 14 1.0%) 1 ¢ 1.0%)
overlap and other 5 { 5.0% 30 2.9%
thrombembolic 43 { 32.71% 24 { 23.5%)

The most common etiologies were sporadic PHT and thromboembolic PHT. More iloprost
patients had thromboembolic (33, 32.7%) etiology compared to placebo (24, 23.5%). More
placebo (13, 12.7%) than iloprost (4, 4.0%) patients were diagnosed with CREST.,
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Duration of disease

Table 16 Duration of PHT disease {manths) by type of PHT and NYHA class

—ITT population
PHT
NYHA
class Yreatment N Mean 80 Min Hedian Hax hmisa
Overall Iloprest 11 24.5 8.8 1 2.0 243 1]
Placebo 102 19.8 4.1 a0 7.5 288 v}
Overall 203 22.2 3.5 ] 8.0 288 [+
FPH j [I1  1loproat 34 18.3 42.7 t 5.8 243 4]
Placebo 36 15.3 22.7 a 6.5 93 0
Overall Fii] 18.7 33.7 ol &.0 243 &)
PPH BV lloprost t9 32.6 A8.5 1 6.0 189 D
Flacebo 19 5.3 6.5 1 2.0 g i}
Oversll a8 18.4 37.0 i 3.0 169 o}
8PH I I 1loprost 28 24.0 J4.1 1 0.0 154 o}
Flacebo 24 26.4 27.8 2 7.0 1G5 )
Gverall %0 26.2 30.9 1 11.58 184 [
8PH | LIV 1loproat 22 25.5 27.7 1 14.0 B85 [
Placebo 23 1.3 57.1 a 13.0 258 G
Cversll 48 28.4 44.8 1] 13.0 258 1]

The mean duration of disease was somewhat higher in the overall iloprost group compared to the
overall placebo group (24.5 months and 19.8 months, respectively).

Mean daily dose of study medication and frequency of inhalation
The maximum allowed total daily dose was 45 ug. The mean daily dose at week 12 for the
iloprost group (n=96) was 34.97 ug and 36.91 ug for the placebo group (n=85). Table 21

At week 12, most patients, regardless of treatment group, were receiving the maximum 35 ug dose
(88, 90.7% iloprost and 83, 94.3%). Table 19

The maximum number of allowed inhalations was 9. Mean frequency of inhalation for both
treatment groups at week 12 were similar (approximately 7.5) Table 20. At week 12, 8 iloprost
and 9 placebo patients reported using the inhaler at night either occasionally or regularly. Table
19.

Concomitant PHT medications
Percents of patients by treatment group receiving medication for PHT at baseline are shown
below.

Medication Hoprost (%) Placebo (%)
Anticoagulant 84.2 ) 79.4

Calcium antagonist 41.6 46.1

Diuretic 65.3 L 68.6 ]
Digitalis 25.7 16.7

Steroids 11.9 12.7

ACE antagonist . 238 ) 26.5 .
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[ Long term 0, therapy | 45.5 [ 43.1 |
Table 23 and 24

The majority of paticnts were receiving an anticoagulant and a diuretic. The treatinent groups
were well balanced.

Few patients were smokers (iloprost 6.9%, placebo 2.9%)

Efficacy
The primary efficacy endpoint was the combined responder rate. A responder was a patient who
had the following changes at week 12:

a) Improvement in exercise capacity (6-minute walking test) at 12 weeks (performed 30
minutes after inhalation) by at least 10% versus baseline and

b) Improvement by at least one NYHA class at 12 weeks versus baseline and

¢} No deterioration of PHT, or death at any time before 12 weeks.

Patients were classified as non-responders if:

-they prematurely discontinued the study medication because of the defined criteria of
deterioration or because of treatment with not allowed concomitant prostanoid medication
during the study period, or

-they had missing information for the primary endpoint;

Patients who left the study prematurely for any reason were defined as non-responders for the
primary endpoint.

Patients assigned a value of 0 meters for their baseline exercise capacity assessment who showed
any improvement at 12 weeks satisfied the first part of the combined responder criterion
(improvement by 10%).

Patients who received a lung or heart and lung transplantation during the study period were
considered not assessable for efficacy if this was only due to transplant availability.
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Table 28:  Sumunary of the primary endpaint and components, statistical analysis

- ITT popuiation

Primary Secondary
Endpoint analysis Result analyses Result
combined stratified treatment  p = 0.007 logishic treatment: p=0011

d Mantek regression
z:::nfr H::ns ol test odds ratie 3970 modet other prognostic
{1.466;10.750] factors: ns.

Walking distance §stratfied Ireatment: p = 0.059
{2 10% inprave- §Mantel
ment) Haenszel fest
NYHA class stratified treatment: p=0032
{z1class Mantel-
improvementy Haenszel lest
Mortality Fishers exact |ireatmenic p=0.369
{until week 12) fest

{pooled data)
Detefioration Fishers exact {ltrestment 2 p 407

test

{pooled data)

The overall responder rates for the combined analysis were iloprost 16.8% (17/101) and placcbo 4.9%
(5/102) with two-side p=0.007.

Overall responders at individual time points
The figure below shows the percent of responders, by treatment group, at weeks 4, 8 and 12.

— o5t

207 =~ W=~ Faco
16.8%.
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Respoinder rates

4.9%
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The difference 1n response rate between study groups was evident by the first 4 weeks of
treatment (10.9% iloprost vs. 3.9% placebo). This difference continued to increase at the 8 week
(12.9% vs. 3.9%) and 12 week (16.8% vs. 4.9%) visits.

The results by strata are shown below.
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TT 33:  Combined responder criterion by predefined strata — ITT population

Hoprost {n = 101) Placebo (n = 102}
Stratum Responders Responders
PFHA 5/34 14.7% bris 5.6%
PPH1V 6/19 31.6% 119 5.3%
SPHHI 5/26 10.2% 2/24 8.3%
SPHAV H22 4.5% 0/23 0.0%
Alt 171101 16.8% s8102 4.9%

Placebo subtracted responder rates by etiology and NHY A class are shown below:

stratum Response rates (%)
placebo subtracted
PPH/III 9.1
PPH/IV 263
SPH/II 10.9
SPH/IV 4.5
Overall 11.9

The iloprost group responded better to treatment compared to the placebo group regardless of
Stratum.

Individual iloprost responders are shown below.

Pt Dose walk test Walk test NYHA class
no./etiology/dose No. inhal x baseline/ improvement B/E~
ug endpoint meters | meters (percent)
12/PPH 9x5 330/432 102 (30.9) TV/Tl1
48/SPH 6x25 280/310 30 (10.7) /1T
54/PPH 6x5 430/500 70 {16.3) IV/I1
59/PPH 9x5 304/406 102 (33.6) TH/11
67/PPH 6x5 470/530 60 (12.8) /1T
82/SPH 6x35 431/477 46 (10.7) 1
| 90/SPH 9x5 432/480 48 (11.1H oI
92/PPH 9x5 410/488 78 (19.0) /11
93/PPH 9x5 370/427 57 (154) IV/IIL
104/PPH 9x 5 281/390 109 (38.8) IV/I
137/SPH 8x5 ‘ 350/444 94 (26.9) T
147/SPH 6x5 276/315 39 (14.1) VAL
161/PPH 6x5 130/300 176 (131) II/L
197/PPI1 9x5 454/504 50(11.0) /1T
348/PPH 4x5 240/469 229 (95.7) IV/IH
386/SPH 9X 25 318/365 47 (14.8) HI/
397/PPH 6x5 | 210/400 190 (90.5) VAT
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~B/E: baseline/endpoint
Tables 36 and 42

Dosing

Of the 17 iloprost responders, 8 patients received 45 ug daily (the maximum allowed dose)
during the entire course of the treatment period, I received 40 pg, 6 patients received 30 pug
daily, I received 22.5 pg and 1 received 15 ug. This finding tends to point to urging the use of
higher doses. Only three iloprost responders changed their dosage regimen during the treatment
period.

Of the S placebo responders, 3 patients received the highest dose of 45 ug daily, one patient
received 30 pg daily and the fifth patient changed his dosage regimen twice during the
treatment period.

Nonresponders because of missing data

There were 11 patients with missing information (9 placebo and 2 tloprost) and therefore counted
as not reaching the combined responder endpoint. Four patients (1 iloprost and 3 placebo) did not
have their walking distance assessed at week 12. These are shown below.

Table 37:  individoal response accaiding to defined criterion ¢
patients with missing data either only for walking distance or only for HYHA class at week 12 - ITT population

WYHA Deterin-
G+mn MA Funtrt iomel ration Prosatere
PHT B.p:n  waik chaoge Functisnal  Class Change  up Disc.
/' #alk at in Class at is to ol
HYFA at seck  eaiking at wer ek NHA Tz Lty
SUBJECT Tevatswnt  cluss  baseline 17 sistants]d] basslise 2 £luns  weukn West.  Doalh Phase Reepatiar

17€ Placeba  PPH [ IV iy I¥ iv b ey no ziive o
34 1loprest PPH ¢ v 2 1¢ iv o e ne affve nd
347 Placebes SPH § Tv 115 Iv 111 -1 () ye deatys FP [1%3
A1 Fleccha FPH ¢ 111 250 Ir1 v 1 e e alive F)

*Rosparder definition: Isprovesent of cxercixé capazily (6. ninefe tllku;g 1ee1l} af 12 weeks By at lesst 0% verkus bamelime, amd
inpreovmenL bul least one HYHA class vorsce badeline at ¥2 wooks. and
m) deterloral ot PHT or deadlll at zny lize befire 12 wecka.

= Aspdontied Phise FP = Faltow up Phase

Seven patients had prematurely discontinued the study before week 12 without prior
deterioration or death: one iloprost patient (# 55 (lack of effect)) and 6 placebo patients (#11
(adverse events), #30 (adverse events), #53 (withdrawal of consent), #124 (lack of effect),
#240 (other) and #267 {death)).

Secondary endpoints
The following secondary endpoints were listed in the following order in the protocol: exercise
capacity, NYHA class, dyspnea index, hemodynamic parameters (PVR, mPAP, CO} and gas
exchange (5V0?2), deterioration of PHT, mortality, need for transplantation, quality of life
(QoL). There was no statistical pian for analyzing these endpoints.

Walk test

Walk test responders (defined as improvement in ¢-minute walking test at 12 weeks by at least
10% versus baseline) are shown below. Those unable to walk because of defined deterioration
or death were assigned a value of (} meters.
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Table 29: Response in walking distance by predefined strata - ITT population

Hoprost (r = 101) Placebo {n = 102) Overat (n = 203)

Stratum response na reaponse response no response rosponse NG response

PPHI {n=70) § 16 47 1%] 18 520%] W 21 8% 26 722%f 26 37 1%) 44 £20%
PPH!MV  (n=38) | 1C 52 6% -] 47 4% 7 BER) 12 83.2%) 17 447K 21 56.3%
SPHHI {n=30) ] 34.6%] 17 65 4% 7 29.72%F 17 Fe.8%) 16 320%]| 34 68.0%
SPHIV  (n=245) 3 13.6%) 19 86. 4% 2 87%f 21 91.3% 5 f.i%] 40 85.9%

All strata  {n=203)] 38 37.6%] 63 A2 4%) 26 25.5%) 16 745%] 64 31.5%] 139 58.5%
Data based on Section 14.2.1, Tabée 3%

Compared to placebo, there were more walk responders in the iloprost group, regardiess of
stratum (all patients: 37.6% iloprost versus 25.5% placebo).

The absolute changes from baseline in walking distance for the 2 treatment groups are shown
below. (There was a statistically significant imbalance in the baseline walk distance: iloprost
356.5 m and the placebo 331.0 m. (report page 72)

Table 43 §-minute walk ! abselute change to baseline by type of PHT — ITT populaticn

PHY Diagoosis Yiawpoint Treatmont [ Hean 82
Cwerallk Week 4 after Livprost a4 24,433 At 304

Flacebo a0 G123 63235
deerakl 1o 15,0 Su vty

Wenk & afzer Lioprost Ex] 24954 681538
Pluceby k2l 4.981 [ 3
Qverall 130 r4 838 & @.S.f

fieck 12 befare | laprost 23 T4, 489 57159 p
Placebn &y YT &7 9y Qg »
Gvecall 17D 1% & im J‘/t)

%cek 1% after  Lisprost 25 #2702 o447 /e
Placenn ah 3 419 ra-20d C
Sverall 350 0,159 [EX N 0:

PEGT bofere 1leprost 1 L] . y
Flacebo 4 #5. 2595 r4.79%
averall > 79,209 [ M

PEGT after Liagrost ¥ SEh.ale . et
Placeno i O, 266 53 2y
Tvecail 9 BT 34,432

before + before rnhalation after = afver inmalation

BEDY * pressture ond of study tetateent
charge to haseliae = post  pre

Peak

The iloprost group! walked about 22-24 m longer compared to baseline 30 minutes after
inhalation (peak effect) at weeks 4, 8 as well as at 12. Placebo group walked 4-6 m longer except
at week 12 when they walked less compared to baseline (-3.3 m).

Trough

The trough eftect (before inhalation) for iloprost at week 12 produced a smaller increase in walk
distance (14.6 m) compared to peak (22.4 m ). In contrast, the placebo group at trough walked
about the same distance as they had walked at baseline (0.2 m).

1 6 tloprost and 17 placebo patients did not have walk test at endpoint
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The sponsor investigated the influence of different variables on the changes in walk distance.
They ftound that those receiving iloprost and those with a higher baseline test predicted a longer
walk test at endpoint,

Waik test by strata

TT 39: Sk-minute watking dislance — absolute change from baseline to week 12 by fype of PHT
~{TT population

Time point* Treatment n oan S0 Modtian

- lioprost 49 44.7 74.0 1.0
Placebo 46 -4 20.0 20

5P Hoprost A6 -1.8 0.7 10.5
Placebo a9 1.5 503 0.0

Data based on Section 14.2.1, Tabie 45

Only avaiiable patienls appear in this 1able (cf. Figure TF 2).
*  The walking tesl was performed after inhalalion.

Only the patients with PPH improved their (mean) walk test. The figure below shows changes in
the walk test for the PPH group at the various time points, by NYHA class.

{m] 0 : ] N I
T3 PPHM

26

14 *n
...,
“eg

Baseline Weak 4 Week s Weak 12

{m) %0 -
PPHAY ?

-
"@r g

[=—ttioproat « = Placebo

Data based on Section 14 2.1, Tabis 48
Only the valies for the waiking tesis after the end of inhalation are shown.

TF 8: PPH groups: six-minute walking distance — mean absolute change to baseline
—ITT population

NYHA class [11 patients who received placebo walked either the same or a shorter distance
compared to baseline at every time point. The iloprost group iinproved their walk distance at
week 4 with the effect leveling off by week 8.

On the other hand, NIIY A class IV patients who received iloprost experienced a greater increase
in walk distance at all time points. The placebo group had an initial response followed by a
decline starting at week 4.
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Classified percent change
Classified percent change from baseline is shown below (table 48) at week 12 after inhalation
(peak} and before inhalation (trough), by treatment group.

PHT
§ NYHA elass Timepoint Ileprost Placebo
Qverall week 12 after change in walking distence{%)
- Number of subjects 101 (10500} 103 ¢ 100.05%)
< -kQ 30 3.0%) 2 { 2.08)
-5¢ to -10 11 { 10.9%) 24 [ 24.0%)
-10 to +10 a5 44.%} 33 { 33.04
0 to +850 28 ( 27.74; 29 200%}
~ +50 B0 7.9%; [:] 5.0%)
missing 8 ¢ 5.9%) 18 { 18 0%)

#ock tr Deters chapge in walking distonoe (3
t

¥embinrr of subjectn Y (POU U 00§ HOUD_OK)
- G £y > PooN)
50 o 4 12 E HE WY aw E 20 %
1B to -4 57 SE_BNY 33 ﬂsm&{
+ 10 to =0 EE s I 3 19 } 19.0%|
> 50 B ooy 1 B.0%)}
s1asing W % ey [F- BN T L

Peak
The incidence rates for patients who walked < 10 m longer at endpoint (peak) were nearly
identical for the 2 treatment groups: 58.4% (59/101) for iloprost and 57.8% (59/102) for placebo.

The rates for those who walked > 10 m were 35.6% (36/101) for iloprost and 25.5% (26/102) for
placebo.

Trough

The incidence rates for patients who walked < 10 m longer at trongh were similar for both
treatment groups. Of the iloprost group, 31.7% (32/101) of patients had > 10% improvement
over baseline at week 12. This was greater than that for placebo patients (24.5%, 25/102). The
numbers of patients with missing data were high for both groups.

NYHA classification

Patients eligible for the study were limited to those in NYHA class III or IV at baseline.
(Baseline assessment of NYHA class was performed at the screening visit if the baseline visit
took place no later than one week after the screening visit. If the baseline visit took place more
than one week after the screening visit, the classification was to be repeated at the baseline visit
and that value served as the baseline value.)

Response is defined as improving at least | step in the NHY A class. The changes in class by
etiology, baseline NYHA class, and treatment group are shown below.
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Table 30: Response m NYHA class by predefined strata - ITT population
Hoprost {n = t01) Ptacebo (n = 102) Overall (n = 203)

Stratum response o response response no response response no response
PPHN (n=70) 7 20.6%] 27 79.4% 2 56%] 34 94 4% ] 129%] 61 a7 92
PPHIV (=38 & 2E%] 13 GR4% z RS Y 89 5% 8 2113 30 7H 9%
SPHAN {n=50) g 38K 18 £9.2% 4 .72 20 &3axy 12 24.0%| 38 RO
SPHAV  (n=45) 4 18.2%] 18 §1.8% 5  2i7/] 18 78.3% 9 200%] 36 /0%
Alt strata (n=203)f 25 24.8%] 78 752%Q 13 12279 82  AR7.2%) 38 16.7%] 165 871.3%

Data basad on Section 14.2.1, Table 39

In all groups, iloprost was shown to be superior to placebo. The response rate for the iloprost
groups ranged between 18.2% and 30.8%. For all iloprost strata, the rate was 24 8% with a
nonresponse rate of 75.2% meaning the vast majority did not improve despite receiving iloprost.

The response rate for the placebo groups ranges between 5.6% and 21.7%. For the all placebo
strata, the rate was 12.7%. An iloprost rectpient was about twice as likely to improve their
NYHA class as the placebo patient.

Baseline NYHA IIT
Changes in patients with NYHA class III heart failure at baseline are shown below by treatment
group at weeks 4, 8, and 12.

Appears This Way
On Original
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Class I1I at baseline: no. and (percent) of patients

NYHA class® Hoprost placebo
Week 4 No. of subiects 60 58

11 6 (10.0) 1(1.7)

11 52 (86.7) 54 (93.1)

3% 2(3.3) 3(5.2)
Week 8 No. of subjects 60 55

11 7(11.7) 5(9.1)

1l 47 (78.3) 43 (78.2)

v 6 (10.0) 7(12.7)
Week 12 No. of subjects 58 54

I 15 (25.9) 6(11.1)

11 37 (63.8) 40 (74.1)

v 6(10.3) 8(14.8)

“no patient at any time point was classified as NYHA class [

Table 54

Ten percent of iloprost patients shifted from class III to class II by 4 weeks compared to 1.7%
placebo. By week 12, the percent of improved iloprost patients more than doubled (25.9%

compared to placebo 11.1%).

By week 12, 10.3% of the iloprost patients had become worse (i.e., shifted to class IV). The

inctdence rate of the placebo patients who became worse was 14.8%.

Baseline NYHA IV

Changes in patients with NYHA class IV heart failure at baseline are shown below by treatment

group at weeks 4, 8, and 12.

Appears This Way

On Original
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Class IV at baseline: no. and (percent) of patients

NYHA class+ [loprest placebo
Week 4 No. of subjects 40 41

I 1(2.5) 1(24)

i1 8 (20.0) 7(17.1)

v 31(71.5) 33 (80.5)
Week 8 No. of subjects 40 36

II 3(7.5) 0

I 8 (20.0) 6 (16.7)

3% 28 (70.0) 30(83.3)
Week 12 No. of subjects 39 34

II 1 (2.6) 0

M1 9(23.1) 7 (20.6)

v 28 (71.8) 27(794)

~1 iloprost patient missing
+no patient at any time point was classified as NYHA class [
Table 54

There were small differences between the treatment groups regarding improvement in this
patient population at all time points. However, even these small differences always favored
iloprost.

Dyspnea index _
The dyspnea index was measured using an instrument referred to as Mahler2. The value of this

score is unknown.

The baseline value for the dyspnea index was obtained in the same manner that was used for the
NYHA classification (see above).

Focal score

Briefly, this index rates the severity of dyspnea at a single state. The scores for the index depend
on ratings for three different categories with five grades from 0 (very severe impairment) to 4
(unimpaired) for each of the 3 categories. The ratings for each of the three categories are added
to form a baseline focal score (range from 0 to 12).

Transition score

At the transition periods (study assessment time points after baseline) changes in dyspnea for the
three categories used for the baseline dyspnea index are rated by seven grades, ranging from -3
(major deterioration), to +3 (major improvement). The ratings for each of the three categories are
added together to form a transitional focal score (range from -9 to +9).

2 Mahler DA, Weinberg DH, Wells CK, and Feinstein AR. The Measurement of Dyspnea.
Chest 1984; 85 (6): 751-758.
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Table 58.  Change to basetne dyspnaa Index f focat score by type of PHT 11T popuision (continued)

Exaninalion: Veex 12

PHT
Diaghos iz Trestannt ] Hean S0 Bin Had dan Mirx

Gerrall stzclule change 1 Gl o 0. 448 160 403 0. 030 .00
Fiﬁg:bo &8 G174 1.36% 4, 02 . G X.Qn

Geerdll 152 .39 1. 548 & o0 LN 8.0

pRrcent change Itoprost e 22.28P o815 (R4 0. M 0B, 00

Placeba B5 F ] 3,963 10452 0.0 108 _0u

auar#ll 11543 35,421 57.887 100, & 0.0 G ANy

The percent change in the improvement in dyspnea score for the iloprost group (22.3%) at week

12 was 3 times better than the placebo group (7.8%).

REins

[

P e

TT49:  Descriptive statistics for Mahler dyspnea index at baseline and week 12— ITT population

lloprost Placebo
baseline woek 12 baseoline waek 12
Index by subgroup n I mean I SDIn I mean | SO | n I mean I SO I n I mean l sD
focat soore - PPHIH 341 51 t5 ) 33| 57 165 ) 8] so 1.3 33 51 2.4
focal score - PPHIY 19 27 o7 17| 38 1.8 | 32 5.1 151 35 11
focal score - SPH/AHI 28] 50 1.8 | 25] 438 1.7 | 24] 53 1.5 21| 5.2 18
focal score - SPHAV 221 27 12 2%] 24 1.5 23] 29 149 171 33 149
focal score - all strata | $101] 4.1 18 9¢] 48 1.9 | 102 43 8 86! 45 2.0
transition scors - PPHAI I3[ 15 2.3 3| o1 an
transition score - PPHAV 7 18 286 15] 10 s
transition scors - SPHY 25] 12 27 23] o3 27
ransition score - SPHAV 21] 158 20 7] o 18
transil. score - olf strata 56] 14 26 86| 0.3 25

Only available patients appear in this table {cf. Figure TF 2},

Data based on Section 14.2.1, Tables 5T and 61

Cardiac hemodynamic parameters (PVR, mPAP, CO) and gas exchange ( SV02)

Effects on hemodynamic parameters and the gas exchange were measured during the week 12
catheter examination (trough and peak) and compared to baseline catheter findings.

Trough

The table below shows mean and percent changes in trough (pretnhalation) variables at week 12,
by treatment group.
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TT 51 12.weok treatment effects in hemodynamic variables at trough drug effec
~ 1T population
pre-inhalation values at week 12 compared o baseline
absolute and percent change. mean + SD

Hoprost Placebo
Variable n n
PVR*  [dyn-sxcm™ | 76 9212749 77 962+ 32286
[9%) 76 245285 7 B71+2886
PVRI* 78 4911568 75 610 + 2091
%} 78 24+2688 5 9.5+ 301
mPAP  [mmHgi a3 0273 82 01269
%] 93 06139 B2 06+ 141
[ole) {Umin] o1 01108 80 £2:08
| %] o1 341252 80 44194
| SV0: %] 72 41176 83 -32:87
%] 72 1259301 63 52113

Compared to placebo, the iloprost group tend to show improvement in the hemodynamic

variables measured at trough.

Peak

The table below shows the hemodynamic values obtained at the end of inhalation (the last
minute of inhalation) compared to week 12 pre-inhalation findings, the iloprost group only.

TT 52 Week 12 changes to baseline of hamodynamic variablas at peak drug effect

—ITT population
absolute and percent change, mean = SO

|
|

‘ Data based on Section 142 1 Tasl
| Only avallable patients appear in this 1able (cf. Figure TF 2),

‘ Trough values of the acute drug effect were oblained before fhalation.

lloprost asrosol (peak’s
Variable n
PYR  {dyn-sem®| 70 2387 + 2788
{%] 70 2271212
mPAP  {mmig] %0 46193
%] a0 B6+172
CC  (Umin} 29 05=11
(%] 8% 173308
SVO: %} 70 18:83
%1 351146
URIY availatie PaUEREs appear i IRIS 1e (C1 Faue iF 2).

trough values.

Acute effects

b2

f Change from basekne o last minute of inhialation al week 12 (a1 peak of acule diug effect)

As expected, the peak effects of iloprost on cardiac hemodynamic variables are better than the

All available patients regardless of treatinent assignment received iloprost aerosol inhalation in
order to evaluate the acute effect of iloprost aerosol at week 12.




TT 39 Analysis of acute hemadynamic rasponse at week 12 - ITT population

lioprost Placebo
Variable n mean pvalue § n mean p-value
A . 5 [uis. chatge -211.8 G.000% 204.7 0.0001
PR fnvamy IS aarge | 2| 20 | oooos | B[ Ciac 0.000+4
At change 45 GO0t <9 0 00m
mPAP {mmtig] Kerarge | | ap | ocoot | *' ] 63 | coocor
. changs 05 0 OEsE 12 Qoo
co min) etarge | | 136 | ocoor [ | er | scoor
ot change 30 oot 38 GOt
* i % change & 6.0 sooor | 75 goeot
o Raba change 287 D000t 2105 2.000
SR Byreacen®) L e |74 | s | eooot | V| Tes | ecom
an sba. charge £.05 0000 Rt GLom
PVRJ SWR ratir wchange | 28 { ooom | F | ae o000t
abe. chamge 23 315 r2.1] 29 Goois
Bhood pressore mean minHp| %change | &7 24 opass | 28 0058
aba changs 0.5 4735 -+ 0 0.151%
Hesit rate ealshom] Lo range | 21 a2 | ovme | T or | owes
Data based on Soackori 14 2 1, Table &4
Duily avsiltitle pawrks appess In thia tabile {cf Fye TF 2)
et for companing the mean o 0.
Abeoliieln % change 33 comparad 10 pre-athefalion wlues,
* Dartved voriable

Both groups improved their cardiac hemodynamics dramatically immediately after inhaling
iloprost. The difference between groups was negligible.

Detertoration of PHT

Deterioration of the underlying disease was defined as exhibiting two or more of the following:
1. Refractory systolic arterial hypotension < 85 mmHg,
2. Worsening of right heart failure as indicated by emergence of cardiac edema,
ascites or pleural effusion despite adequate background therapy,
3. Rapidly progressive cardiogenic hepatic failure (e.g. leading to an increase of
SGOT and/or SGPT to > 100 U/, total bilirubin > 5 mg/d}),
4. Rapidiy progressive cardiogenic renal failure (e.g. leading to a decrease of
creatinine clearance to < 50% of baseline value; creatinine clearance calculated from
serum creatinine using the Cockcroft and Gauit formula),
5. PHT-related decrease of six-minute walking distance by > 30% of baseline value,
6. New and continued need for i.v. medication, e.g. catecholamines, diuretics,
7. Cardiac index < 1.3 I/min/m2 (right heart catheterization),
8. CVP = 22 mmHg (via indwelling catheter) despite adequate diuretic therapy,
9. SV02 < 45% despite nasat O2 therapy (right heart catheterization).

The percent of patients who met the above criteria for deterioration are shown in the table
below.
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Table 70:

Patlents deteriorated [%] by type of PHT and NYHA class - ITT population

PHT ¢
NYHA
class Iloprast #laceba Oversll
Overall Deterioration during t2 weeks
Number of subjects 01 (100.0%) 102 {100.9%) 203 {100.6%)
no 85 ( 94.1%) 87 | 85.34; 182 { BS.7%)
es 5 ( 5.0%) Q| B.B%} “ﬁ B.9%)
rot available 1 { t.,08) 6 1 B5.o%; 7 3. 4%)
PPH 4 11X Deterigration during 12 weeks
Number of subjects 34 (100.0%) 36 100 .0% 70 (100.8%)
na 22 { 94.15%) 34 | 86.1%} 63 ( 9U.0%)
yea 1§ 2.9%) 4 41l 5 { 7.1%)
not availzble 1 ¢ 2.9%) 11 2.8% 2 ( 2.9%)
PPH | TV Deterioration during 2 weeks
Number of szubjects 19 (100, 0%) 19 100.0%: 38 (100, 0%)
no 17 { 89.5% 15 [ 78.9%; 32 § 84.2%)
es 2 { 10.8%) 1 5.8%) a . 7.8%)
not availlsble G { 0.0%; 3 | 15.8%) 30 T.8%;
SPH t II1  Detericration during 12 weeks
Number of subjects 26 {100.0%) 24 (10U D%} 50 (100.0%)
no 24 { 82.8%) 23 [ §5.8%) 47 ( 94.0%)
yes 24 1.7 O [ a.0%) 2! 4.0%)
not available o { 0.0%) ] 4.2%3 1 ( 2.0%
BPH ¢ IV Baterioration during 12 weeks
Mumber of subjects 22 (1000w} 23 (160.9%) 485 (100.0%}
na 22 (100.0%) AL £ I T W) 40 ( 88.84%)
YE& o 0.0%) 4 174 L} 8.5%)
rot availeble G § 0,080 1] 4.9%; 1 2.2%;)

8.8%).

Mortality

with study drug are shown below.

Tahle 32:

There were fewer deaths in the iloprost group (1, 1.0%) compared to the placebo group (4,

3.9%).

Death for any reason (untit week 12) by predefinad strata — ITT population

Boprost {n = 101} § Placebo (n = 102 § Overali (n = 203)
Stratum died died died
PPHAL (0 =70} 0 00% 1 28% 1 1.4%
PPHAV  (n=38) t 53% 1 5.3% 2 53%
SPHA {n= 50} 0 2.0% 1 4.2% 1 2.0%
SPHIV  (n=45) [} a0 1 4.3% 1 2.2%
All strata (n = 203} 4 1.0% 4 3.9% 5 25%

Newly scheduled for transplantation

Patients newly entered into a transplantation list were counted as having developed the "need for
transplantation”. The number and percent of patients who were scheduled (and/or accepted) by

12 weeks and by 16 weeks are shown below, by treatment group.
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Overall, there were fewer iloprost patients who deteriorated (5, 5.0%) compared to placebo (9,

The number and percent of patients who died for any reason during the 12 weeks of treatment



PHT Diagnosis Iloprost Placebo
Overall Rumber of patients 101 (100.0%) 192 (100.0%}
scheduled up to 12 weeks
no 86 [ 55.0%}) G0 [ 80.2%}
Lt 20 2.0% 4 ( 2.9%
not available 3 { 3.0%) 8 ( 7.8%)
scheduled up to t6 weeks
o 41 BO1%) 94 { B2.4%)
yes 3( 3.0%) 20 2.0%;
rot mvailable 7 6.9%] 15 § 18.7%)
aceepted up to 12 wseks
no 98 { GOF.0%) 91 { B9 2%)
&3 o ( 4.0% 30 2.9%)
not mvailable 3 { 3.0%) B { 7.8%
accaepred up to 16 weeks
no 93 | F2.1%) 84 | 82.4%;
ya8 [ 1.0%) 2 ( 2.0%;
not svailable FioB8.9%) 18 { 15.7%;
Table 74

The results for the 2 groups are similar.

uality of life

The vehicles used to assess quality of life included the Minnesota Living with Heart Failure
Questionnaire adapted for PHT (MLHF/PHT), the 12-Item Short Form Health Survey (SF-12)

and the EuroQoL {consisting of EQ-5D and EQ-VAS).

TT 62: Descriptive statistics for quality of life scales at baseline and week 12 — ITT population

loprost Placebe
baseline weak 12 baseltne wigok 12
Scals n|mean ] SD | n [mean| 3D g n {mean]| SD ¥ n |mean| 3D
MLHF/PHT total score 1003605 | 160 26472 1207 fto0) e85 | 170 a5 3388 | 17.0
MLHESHT physical score 1000|2696 | 48| 96| 2363 [ 107 pto0| 2607 | 109 | 85 2452 | 105
MLHFPHT smolional score GI1 1484 | 75 95) 1385 78] 991403 | 77| 84| 368 80
SF-12 physical score gafsoee | 85) 84218 | 29 s1|2054| 77| 70| 3230 ] 85
5F-12 mental acore 684369 (124 ) B4 4646 | 117 ] B1]4588 | 120 70| 4436 1 123
EQ-5D health state 98| 0493 1028 | 93| 0576 |027 | e2j 0556 | 029 | 83 0580 | 0.7t
EQ-50 visual anaiog scale 100| 4688 1159 | 96 | 5279 | 101 J10o03 4857 | 169 | &3] 4738 |21

Omly availabie patients appear in this table (cf. Figure TF 2).

The scores for the 3 vehicles at baseline and week 12 are similar for both treatment groups.

SAFETY

Serious Safety

Deaths

During the first 12 weeks there were 5 deaths (1 iloprost and 4 placebo)

L15

[fats based ot Seclon 14 2.1, Tables 76 78 snd B2



Patients who died during first 12 weeks

Study treatment Pt#/age/sex/NYHA class Comments N
Ioprost 28/27/M/1V with dyspnea at | Decrease in blood pressure
rest and in 6 min walk distance

after 2" dose. Drug
discontinued. Died 2 days
later.

Placebo 25T/4T/MITV MI experienced about 1
week after start of placebo

Placebo 331/52/M/1T ’ Possible pulmonary
embolism after 12 weeks on
placebo

Placebo 442/60/F/TV Respiratory failure followed
by cardiac arrest after 10
weeks on placebo.

Placebo 123/24/F/ On placebo for 8 weeks.
Developed right heart
failure with widespread
edema, dyspnea, anuria,
hypoxia. Died 10 days later.

From 14.3.3 narratives

Patient #28 with NYHA class IV heart failure at baseline was withdrawn from study after
receiving the 2™ dose of tloprost because of drop in blood pressure and exercise intolerance. The
patient’s pre dosing blood pressure was 105/70 mmlg and a heart rate 97 bpm and at baseline he
was described as being “severely ill”. After the first dose, his biood pressure was recorded as
100/70 mmHg with heart rate 120 bpm. The second dose was given 2hr 15 min later and this was
followed by a decrease in blood pressure of “moderate intensity” (value not given) and decrease
in 6 min walk test. He was discontinued from the study and started on off-label iloprost 100
ug/day and furosemide. Improvement was reported but acute right heart failure developed and
despite a resuscitation attempt he died 2 days later. Autopsy reported cause of death as acute
decompensated cor pulmonale.

There were 4 deaths (2 iloprost and 2 placebo) between weeks 12 and 16.

Hloprost patient #79 died 2 days after the 12 week visit. His condition deteriorated about 11.5
weeks into the study during which he became edematous, declined mentally, and was
hospitalized. Cause of death was reported as cor pulmonale.

[loprost patient #245 died of bronchopneumonia and pulmonary fibrosis about month after
finishing the trial.

Serious adverse events
The table below shows the serious adverse events that were reported by > 2 iloprost patients and
the incidence rate for the iloprost patients was > 2% more compared to placebo patients.
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Number and (percent) of patients

Serious event Hoprost Placebo Placebo subtracted
n=101 n=102 %

Any serious event 28 (27.7) 25 (24.5) 32

Syncope 5(5.0) 0 5.0 B

Abnormal lab test 2(2.0) 0 2.0

Pneumonia 2(2.0) 0 2.0

Table 136

The incidence rate of serious adverse events was slightly higher for iloprost patients. Syncope
was the only noteworthy event.

Discontinuation because of adverse event
Patients who discontinued because of an adverse event are shown below.

Study treatment Pt#/age/sex/NYHA class Comments

lloprost 28/27/MAV Had 2 doses of drug on day
I with decrease in BP and

‘decreased walking distance.
Died 2 days later.

fioprost 55/67/M/1MT Reported deterioration of
exercise and breathlessness
at week 8. ECG showed
supraventricular
tachycardia.

Iloprost 351/22/F/TV Developed edema, syncope,
hypotension at week §

Placebo 11/34/F/ Worsening of symptoms at
week 5

Placebo 30/35/F Worsening of symptoms at
week 7

Placebo 123/24/F Developed edema,
hypoxemia and
hepatomegaly at week 8.
Progressed to worsening
renal function. See death

Placebo 201/62/F Developed edema, toxic
digoxin levels at week 10.
Placebo 239/68/F/HI Anxiety and breathlessness.

Switched to iloprost and
died | month later

Placebo 253/38/M/IIT Pleuritic chest pain,
lethargy, sweats, headache
) _ i at week 3.
Placebo 256/54/F/11 Supraventricular

tachycardia after 2 days of
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treatment

Placebo

387/70/M/1V

worsening edema after 20
days of treatment

Table 1 and 14.3.3 narratives

Adverse events were the reason for premature discontinuation of study medication

in 3.0% (3/101) of iloprost patients and 7.8% (8/102) of placebo patients. Mostly, patients had
worsening symptoms of their underlying PHT. Patient #28 withdrew after second dose of
iloprost because of decreasing blood pressure and decreasing walk capacity. He was started on
off-label iloprost with some improvement, but died of acute right heart failure 2 days later.

All adverse events

The following table shows events reported by at least 2 iloprost patients and reported by at least
2% more tloprost patients compared to placebo patients.

Number and (percent) of patients

Adverse lloprost Placebo Placebo subtracted
Event n=101 n=102 %o

Any event 91 (90.1) 90 (88.2) 1.9
Vasodilation 27(26.7) 9 (8.8) 17.9
Cough increased 39 (38.6) 26 (25.5) 13.1
Headache 30 (29.7) 20(19.6) 10.1
Trismus 12 (11.9) 3(2.9) 9.0
Insomnia 8(7.9) 2(2.0) 5.9 ]
Nausea 13 (12.9) 8(7.8) 5.1
Hypotension 11 (10.9) 6(5.9) 5.0
Vomiting 7(6.9) 2(2.0) 4.9

Alk phos increased 6(5.9) 1(1.0) 4.9

Flu syndrome 14(13.9) 10 (9.8) 4.1

Back pain 7(6.9) 3(2.9) 4.0
Abnormal lab test 7(6.9) 329 4.0
Tongue pain 4(4.0) 0 4.0
Palpitations 7(6.9) 4 (3.9) 3.0
Syncope 8(7.9) 5(4.9) 3.0

GGT increased 6(5.9) 3{(2.9) 3.0
Muscle cramps 6 (5.9 3(2.9) 3.0
Hemoptysis 5(5.0) 2(2.0) 3.0
Pneumonia 4 (4.0) 1(1.0) 3.0
Tachycardia 5(5.0) 3(2.9 2.1
Aggravation 8(7.9) 6(5.9) 2.0
reaction

Abdominal pain 8(7.9) 6(5.9) 2.0 |
Accidental injury 2(2.0) o | 2.0

Face edema 2(2.0) 0 | 2.0

GI disorder 3.0 ~1(1.0) 2.0
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WBC abnormal 2{2.0) 0 2.0 ]
Myalgia 2{2.0) 0 2.0
Pharyngitis 33.0) 1(1.0) 2.0
Rhinitis 2(2.0) 0 2.0
Pleural effusion 2{2.0) 0 2.0
(Gynecomastia 2(2.0) 0 2.0
Rash 8(7.9) 6 (5.9) 20
Buming sensation- 2(2.0) 0 ] 2.0
skin

Dry skin 2 (2.0) 0 2.0
Hair disorder 2(2.0) 0 240
Eye pain 2 (2.0) 0 2.0
Table 135

The events reported by at least 8 itoprost patients and reported by > 5% more itoprost than
placebo patients include vasodilation, cough increased, headache, trismus, insomnia, nausea, and
hypotension.

Laboratory abnormalities

Appears This Way
On Original
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14.3.4 Abnormal Iaboratory value listing {each pationt)

Tabte 171, Abnormal laboratory values reporied as AES sl any thme point
during the treatment perlod {until week 12) and during the study perlod (until week 16)

Roprost Placebo

Eveni LER ! n =102
Laboratory test sbnomal ‘Freatment ponod THDT (B9%) 302 (2.9%)
tiver lunction el abaommal Yreatment penod &F10% (4.0%) 5102 (4.9%)

Shudy period 4101 {4.0%} 102 (5.9%)
Trrorrdacythermia Trostment period el giiTe, V] $M102 (1.07%)
Trrambacylopenis Study peaod G109 (0.0% 02 {1.0%)
Erytocylea sbnorrrat Freatment period 107 (0 0%) 11102 11 0%)
Polycytramis Treztment perod 11101 (1 0%} 11102 (1.6%;)
Lelkopents treatment penod oM (0.0%) 17102 (1.0%)
WAL abinerral Treatmam period 01 {20'%) OH102 (0.0%)
Alkahine phosphatase incressed Treatrent pefiod 6HOT (5.9%) 11102 {1.0%)

Eiudy peood B0 {7 0% 21032 {2 0%
Creatire phosphokingse incrassed | Treamwed period 17104 {1.0%) 02 (1 0%}
Gamma-GT increased Treatrmend perod 6101 ¢5.9%) IM02 (2. 9%)

Shudy period TAI01 {6 %) 02 (25%]
SGOT incrassed Treatrvant cariod 1101 {1.0%) QFHIZ (0 0%
Electralyte sbrortality Troatrose! panod LN {0.0%} 1102 {10%)
Hyperkalemia Treatrnent period 2101 {20%) 2102 (2 oY%y
Hypokalenia Treatredl period 2M01 (2.0%) 3M02 (2. 9%]
Crastinine moressed Traswrent period 0107 {D0%) 1102 (1.0}
Hyperratamia Trestment penod 1Dt (0%} 1102 (1.04%)

Bhudy padiod 0M0T (0.0%} 20102 (2.0
Bfirsbirtenms Trustrnent period 301 (F.0%) 2102 §2.9%4)
Glabubn decressed Treatment period 14104 {1.0%;} Q02 (0.0%)
Hyperuricemin Freatrreed period and (0 0%} 3102 (2 9%}

Data taged on Section 14.3.F, Tables 149 and 150

Nepritves of ot with gventinumber of patients atrek are piven.

Events occurred during the eatmard petiod, sxoept whan ixscsted lor the study period

Laboratory abnormalities that were reported as adverse events by at least 2 iloprost patients and
the iloprost patients had > 2% incidence rate compared to the placebo group include abnormal
WBC (2%)3, alkaline phosphatate increase (4.9% after 12 weeks and 5.9% after 16 weeks), and
gamma GT increase (3% after 12 weeks and 4% after 16 weeks).

Abnormal laboratory changes tended to be minor and mostly reversible at foliow up (table 172).

Vital signs
Abnormal vital signs reported as adverse events are shown in the table below.

3 Rates are placebo subtracted
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Table 174 incidance of abnormak vilal signs reportod as AEs
{syncope. typoelension, nypartension, archylhmia) at any time point
during the traatment pertod juntlh weaX 12) and dunng the study pertog {until weeX 15)

Hoprost Placebo
Event n=101 n=102
Hypotenson Tregiromeyt petiod 11101 (10.9%) G102 (3.9%;
Study pavied 11101 (10.9%) BA02 {T.8%)
Syracpe Trmatment perind BAOT (7.0%) 54102 (4.9%)
Study peeod o401 [B.5%) BA02(5.9%)
Paipastion Tresirrent period 7101 (B.9%) 402 (3 49%)
Study penad 7101 (6.9%} 5102 (4. 9%}
Tachycardia Treatment pedod SM DY {5.0%) 3102 (2.9%}
Hyperiersion Trestrent period Tala} 8 i, AM02 (3.6%)
Shudy puod 401 (4.0%} 402 (A5
floshural hypotension Trastrnent period 101 {1.0%) 2102 (2 0%}
Asthythmia Treawrvent patiod 1101 01.0%) 002 (0.0%;
Study period 2101 (20%) Q2 iG.0%)
Sradycardia Trestmeot period 101 {1.0%) 1102 {1.0%)
Study peviod 1101 (1 0%) 2102 {2 0%}
Supraventcutar tachycarda Trasiroant period 1101 (1.0%) 2M02 {2 0%}
Harart aryest Treatmernt period oMt (.0%) 102 {1.0%}
Shock Tresdvent period 01 {3.0%) 17102 {1.0%}
Stuidy panod 1101 {(1.0%) 1402 (1.0%)
Whight gsin Treatmen period 111 {1 %) 11102 {1.0%}
Weight loes Trastment period 01 (0.0%) 14102 {1.0%;

Data baned on Section 14 3.1, Takiez 148 and 150

Numbsse of pationts with evert / aumber of pabents sl risk are given.

Eveits accurrad during $he trwatment period, except when indicsted S the study period.

Hypotension/syncope were reported more often in the iloprost group (18.8%) compared to

placebo (10.8%). This was also the case with palpitation/tachycardia (11.9% iloprost and 6.9%

placebo).
Baseline Week 12

Hoprost Placebo Iloprost Placebo

N=101 N=102 N=94 N=85
Mean 117/76 116/74 117/76 115/76
SBP/DBP
{mmHg)
Heart rate 83 81 82 84
(bpm) » ]
“N is approximate
Table 181

The means of scheduled reading of blood pressure and heart rate were similar across time points

and treatments.
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The sponsor revised the study report because of correction of walking distance, missing data for
patient disposition, and drug dosing.

Introduction

This was an open-label, multicenter, randomized, parallel-group comparative safety study. A
total of 60 clinically stable patients were randomized and treated for 3 months either with
iloprost or with any conventional treatment that was deemed to be appropriate for each
respective patient (prostanoids and beta-blockers were excluded). All patients were to receive
their usual common background therapy. At the end of the 12 week randomization phase,
patients were allowed to receive iloprost for up to 2 years.

Patient population

The study population comprised patients with primary or secondary pulmonary hypertension
depending upon etiology:

Group A: Primary pulmonary hypertension, comprising the sporadic, familial and post-partum
form as well as drug associated (e.g., appetite suppressant drugs), provided there was no clinical
manifestation other than pulmonary hypertension.

Group B: Isolated pulmonary hypertension, comprising patients with collagenosis but without
involvement of internal organs or clinical manifestation other than pulmonary hypertension.
Group C: Secondary pulmonary hypertension, comprising patients with thromboembolic
disease, and pulmonary hypertension secondary to diseases of heart, lung, liver, or other organs.
These patients were eligible for study entry only if best available therapy for the underlying
discase had been used and pulmonary hypertension was the main limiting factor for exercise
tolerance and/or prognosis.

The groups B and C were later pooled into the category secondary pulmonary hypertension
(SPH)

Inclusion criteria

Male or female patients, aged 18-70 years, with primary or secondary pulmonary
hypertension and a mean pulmonary artery pressure > 30 mmHg (groups A and B) or > 40
mmHg (group C) while resting during appropriate conventional treatment.

Exclusion criteria

Prohibited previous or concomitant drugs for all groups

1. Current or previous use of prostanoids by any route

2. Beta-blockers were to be discontinued 4 weeks before entry into the study

3. Warfarin (or other coumarins) in combination with acetyisalicylic acid; warfarin
{or other coumarins) alone was eligible, or acetylsalicylic acid alone was eligible.

Patients whose PHT worsened (as defined by the criteria listed below) had to change- therapy
(adding iloprost if patient was not already receiving it). These patients were designated as drop
outs.
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» Cardiacindex < 1.5,

+ CVP = 20 mmHg despite adequate diuretic therapy,
» Hypoxemia with pQ; < 50 mmHg despite maximum nasal O, therapy,
s Walking distance (6-minute walk) < 50 m,
» Progressive refractory cardiogenic edema, particularly pleural effusion and ascites,
» Cardiogenic hepatic failure (transaminase increase, ASAT/GOT andior ALAT/GPT > 100 UiL
or LDH > 500 UIL; bifirubin > 3 mgidt),
» Cardiogenic renal failure {oligo-anuresis) or requiring dialysis,
* Significant increase in heart size despite restricted physical activity and adequate diuretic
therapy. The increase is considered significant. if > 2 cm in the transversal diameter within

an interval of less than 3 months in patients with preexisting enlarged heart in the chest
X ray.

» Rapid deterioration of exercise capacity in the preceding 4 weeks (for example. > 3 Mabler
index points per month, > 30 % decrease in 6-min walk per month.

= Need of increase in the chronic dose of diuretics by more than 100% within the last
3 months. This criterion could only be applied in patients with a pre-existing dose of at least
25 mg of hydrochlorothiazide + 50 mg triamterene, 40 my furosemide. or equivalent doses of
olher diuretics.

Stratification

Patients were randomized within the following strata:
* primary or secondary pulmonary hypertension,

» use of calcium antagonist, and

* 6-minute walk (>500 m, 150-499 m, < 150 m).

Dosing
The inttial targeted total daily dose was 100 pg (range 50 ug - 200 pg based on tolerability)
divided into 6 (up to 12) inhalation sesstons.

Prohibited concomitant medication

1. Current or previous use of prostanoids by any route,

2. Beta-blockers (had to be discontinued 4 weeks before entry into the study),
3. Warfarin (or other coumarins) in combination with aspirin; warfarin

(or other coumarins) alone was eligible, or aspirin alone was eligible.

Evaluation
The study was designed to assess the following variables in an exploratory manner:
- Tolerability and adverse events
- Mortality and transplantation
- Exercise capacity
- Walking distance (6-min walk)
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1F s Schoduled measuroments
of &-minutes walking distance

Time point of measurement
rolative 1o inhalation
Before After
Baseline . see text
RP month 1 .
RP month 2 .
EOR a .
LT manth 1 .
LT month 2 .
LT month 3 - .
LT month 6 .
LT month 9 . .
LT month 15 .
PEOT . .
EOCS . .

EOR = end of randomized phase; EOS = end of study:
LY = long-tetrn phase; PEOT = premature ead of
treatmenl; RF = sahdomdzed phase
- Mahler dyspnea index
- Acute effects of tloprost inhalation on hemodynamic and gas exchange
- PVR, SVR, CO, MPAP, SAP, RVEF, CVP
-SVO0O2,SAG?2
- Long-term effect of hemodynamic and gas exchange
-PVR, SVR, CO, MPAP, SAP, RVEF, CVP
-SVO02, SAO2
- Quality of life
- EuroQQoL.
- Karnofsky index
- Borg index.

A total sample size of 60 patients (30 iloprost and 30 controels) was considered sufficient for this
exploratory study. This samplie size was not selected for the purpose of hypothesis testing.

Study procedures
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T4

Flow chant of study assessmoents

Study phase] Randomized phasel Long-term loprost contlnuation Prom.
Monttd G~ 1 2 3 4 5 [3 7 [ [] [ ] 12 14 18 18 A 22 HMT|EGT
Visi] A 2 EOR 1 2 3 4 3 & 7 8 9 w1 12 13 14 E’O; %
Enrolimont f randomization
Doamographics X
Kadical history X
PHT diagnosis and Wstory x
Inchusion / exclution criteda x
Randomizathon x
Eifed assessments
NYHA class. X X X x x* Xt x X x X x x
B-rin walkkc * e e0 ss X' x° X b4 x X X x
{ung function X x x x X x* x X x x x x
HRQL (EQ-50 Borg scake X * x X x* x*  x X X x x x
Kamotsky index X x x x X X x ¥ ® ¥ R < W R X W R x X
Cathate: tests x X X x | ix)
Hempitadrabion. work status X x X x LS X x X X X X
Salety / toterability assossmonts
Physical axarninaion X x X X X
Vita) signs and hody weighd X X X x  x° x* x X X x X *
Laboratory and pregnancy tast x x X x X" Xt x X X X x X
ECG X x x x x x x x X x ] =
Keray x x x x %X x* x X X x x X
AEs. Conconilanl madication X % X X % X » B =2 L X % B » B W « X

* Vigit o Week 0 § F seraemng and bassine) shixkd have been done wilhin 14 days before rancomizaton
® Hihe randomzed study plrage ras duconbnued crematutaly, Bren Be Jong-team Kudy phase was sontnued untl the and of the glanmed 24 monthe.
° Onip for patents who fad newly staced sopiost Ahataben
s B ihe end of sty phase of nd of dtudy brestnoant vkt cancided with a schackerd study wii, these ERaMmNations voeutd 1 aplace tne regular vist
*0 before ichaisbon. O% ° glter ishalation; #&  batore s sher nkiakion, B teegnone comact (ne vist al ha Chdy cenwer
ECR = enat of rardoruz ed study phase: prem ST < prematurs end of westment: EOS = end of siudy

RESULTS

Patient disposition

A total of 63 patients were randomized in this exploratory study.

APPegys

Ol‘lgin ol

On
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TF1

Randomization Screening faikme
hale =63 n=18"
0 PP 23 SPH:
Start Start Start
of t mdomized phase of iandomized phase of randemized phase
Hoprast Conzrof Oweral)
toital m = 30 todaln = 33 total n = B3
{20 PP 10 5P 120 PPy 13 5PHY 143 PPy XY 5D
Premature discontinuation of Prematire discontinuation of o
randurized study medication ratrdomized study medication ‘&l‘
Hoprost Canin )
Wwhaln=¢ otaln= T o
5 POw 3 5P, jall SRk, o
gt 23 PPH e, Coath 1 ey UL
30w sl Advae e 3 b s g™ 6
Patie 240 dhin tarfag ther 3 -
Ry ey Bl "
1 {PPHma) Tener Checal nesabifty, 100 ®
Lock ol sficacy A Flignt hoart fatkre 3 febl:
B m; i:mm[T Y Lafg rarsplart 105 0
Congant witubawn: 4 {2 PPH 1575, a2t
aPH et 1 %
. .! 1
End of study Al ernalive End of study Hlternatrco 6ol
ol n = 8 therapy tobstn = 3 therapy ststns 4
5 PP 3 SiPvy wlaln =9 <all SPve olatn=9 o EEMs
RE2 T 87} {¥-57 185 x2 =T}

Cornplati Completion
of 3 months randomized phase of I months randomized phase
Hopeost Contra}
folal n = 22 tolaln = 26
S PPH TSP 20 PPM 5 SPH)

Dispasition chart - Randomized study phase

Comgletion of
Imanths RP
Overad
toial o= I8
I35 PP 13 L8

Figures dencle number of gabents  Patient lisntheation numbars are gven in squared brackets (e g weer Wyl
* One screeing haBure [pre-randommo. 3006} wes not included in the detabase
* Sibeequent death,

€1 = "control-chivoal ssiabiity” (Palionts randotvizod 43 the contre! roup why coveip s Chrical netobifty durng rondomezed

freatmunt coulll bogin

Flle o

%T i shisdy phasy: SPH = 30

aty). LT = forg-term corbriction study phasze | PPH = prmany
cardary puimonary bypertension

Of the 30 subjects randomized to iloprost, 22 (73.3%) completed the 3-month study. Of the 33
subjects randomized to control 26 (78.8%) completed the study. Four of the seven control
patients who were discontinued from the study were then started on iloprost.

Patient no. 249 (iloprost group) died soon after randomization without receiving any study treatment.

Age, sex. ethnic group

The table below shows the mean age (and range), percent female, and percent non white in all

subjects, by iloprost (n=30) and control (n=33) groups.

Mean age, percent male/female, percent nonwhite
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Mean age: yrs Female: % Nonwhite: %
(range)
Iloprost control lloprost control Iloprost control
42 (24-63) | 48(32-78) 76.7 63.6 0 0

Tabies T6 and T7

The control group was somewhat older and a little less likely to be female. All patients were

white.

Patient characteristics

The original table TT8 was revised because of an apparent programming error. The table below
displays the original baseline 6 minute walk test results (shown as struck out) as well as the

corrected entries.

TT 8 {amendead)

Figures denote number | parcentage of paticnts

Baseline characteristics: PHT diagnosis. caicium antagonists. watking distance

lloprost Control Overall

total n = 30 total n= 33 tolal n = 63
PHT originat PPH 20 6E% 20 G0 % 0 63.5%
diagnosis® algenthm SPH 10 33.3% 13 A% 2% 36.5%

at basefine

allernative PPH 21 T0.0% 2 72.7% 45 714%
atqonthm SPH 9 30 0% R 27 3% 14 2B 6%

Six-minute gm o - 0 0 )
walking distance t-<150m 3 10.0% q4 121% 7 11.1%
at basellne 150 - < 300mM | &5 IEEBTH | 20 Sl 2T A% | 48 td LEea F2 7%
300-« 600m J4-13 322 600% [4-15 42148 5% 834 127 540%

= 500m ad 13 3% &4 12.1% a8 12.7%

Calcium antagonists 12 40 0% 13 54 5%, 241 47 5%

* See section 8.8.2.4 for details of both algorithms. Linlass othenwise indicated. all chassticaions of the PHT
diagnosis are based on the original algorithm. The sllzrnative algorithm is used for addiional analyses of walking

distance and NYHA class only.

Sourca: Biometrical tablas NY.1-2 (ciagnosis), 88-8 Y7 T 1 (walking distance). BS 20  previous therapy
The treatment groups were fairly well balanced between PPH and SPH, regardless of algorithm.
There were more patients walking further at baseline in the iloprost group compared to control,
but the difference is only with 2 patients (18 vs. 16). Fewer iloprost patients were taking calcium
antagonists compared to control (40% vs. 54.5%). The control group was a little older and

perhaps a little sicker.

Walk distance

The table below shows the distance covered at baseline by the patients according to baseline

NYHA class, by treatment group.
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14 & minutes wathing w3t at basefine, descriptive statiskics. stratified by re-assessed NYHA class

ITT-popaiat tan

Eazuline raicmescood Qd’}
Sriup af INT ATHA Clags Traztment B Hean sp Min Hedlzn Hax Huirs 3
usratl I1I 19-12 I1spEcot 1l 412,138 L P - S - 1 4 O‘P

Crarrel I YEN TN NP RS TR PRIR d}-
twezail It A23.S0T 103,284 130 30 6/

IID (5.4 lizprest is V4E.%F8 DY &k Q
Tzatrcl 1= 1334 1% -39 1o 1
Twazail 33 V45,431 68 3%g ( \

i aeean Tizprest IS £2.00 90
Tratret v e O}
Iwerait ia .90 }

In each NYHA class, the mean distances walked by iloprost patients were a little greater
compared to the placebo group.

NYHA classification

Initially, the patient's NYHA class was defined and entered in the CRF by the individual
mvestigator. The sponsor developed an algorithm that used the Mahler Dyspnea Score (focal
score) and the Kamofsky Index recorded at the time of the patient visit and retrospectively made
a scparate NYHA re-assessment. The table below shows the number and percent of both the
original and reassessed NYHA classes, by treatment group.

179 Baseline characteristics: NYHA functional classes
Figures denote number / percentage of patients.

Hoprost Control Overall
n =30 n=33 n=63
Baseline Original Re- Original Re- Original Re-
NYHA class entry assessed ? entry assessed * entry ! assessed’
[t} B {26.7%) 11 {36.7%) 6 (18 2%) 10 {30.3%)) 14 (22.2%) 21 (33 3%}
0 19 {(63.3%) 13 {433%;j] 24 (727%) 17 (51.5%)| 43 (68.3%) 30 (47 6%)
Y] 3 (10%) 6 (20%)| 3 (81%) 6 (18.2%)] 6 (95%) 12 (19.0%)

b Investigators origmal CRF entries.
2 Re-assessment based on CRF entries for Mahier focal score and Karnofsky ndex
Source: Biormelrical tables NY .1 (fe-assessed)

The investigator based entry had more class HI in the control group compared to the iloprost
group (17 vs. 13); class IV groups were similar.

Hemodynamics and gas exchange
Baseline cardiac hemodynamic parameters are shown below by treatment group.
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Baseline characteristics: Hemodynamic findings

Data presented as mean + SD. Owing to missing values, actual sample sizes may be lower than total Ns.

Variable  Unit Normal range loprost Control Overall
total N = 30 total N = 33 total N = 63
mPAP [mmig] <21 5747 54.12 5557
+ 1514 £t 13.00 + 1403
mSAP [mmHg] > 70 94.43 93.03 93.70
+1553 1925 £1255
PVR {dyn s cm™} < 250 1004 33 1065 25 1078.56
* 467.67 + 403.28 + 430.33
SVR [dyn s em™) 800 - 1200 1933.70 1943 58 1938 .87
+621.41 = 533.35 =572.25
¢l {¥minim?] 24-38 224 214 219
1062 +0.60 0.6
RVEF 46} > 70 17.22 161 16.65
+9.02 L1034 19860
cvp fmmMg) <8 5 B0 609 5.95
450 L8518 L 50
Hf {beatsimin] 60 - 80 84.07 84.12 84 10
L1447 1 13.00 1373
Sa0, 1%} >80 94.95 95 45 9521
1478 1334 1405
SvQ, %] > 70 62.81 62.64 52.75
+ 747 +10.24 1898

Sowce: Broenelrical table M1

Cardiac hemodynamic parameters were similar for the 2 treatment groups.

TV 11 Baseline characteristics:
Borg scale, EuroQol EQ-5D. Visual analog scale and Karnofsky index
Hoprost Control Overall

n mean Sb n mean SO ft mean Sp
Borg scale 30 151 23 33 14.5 25 63 48 2.4
EuroQol EQ-5D 30 0 529 0.299 33 G 502 0.351 83 0.515 0.325
Visual analog scale | 25 48 8 228 30 41.3 202 L5 447 218
Kamofsky index 30 705 122 33 s (ARt 63 7086 1"s

Source: Biomotncal tablis BO 1 {Borg). EQ 1 (EwoCalinct. VAS), K11

These scales evaluating the clinical condition of the patients were similar between the treatment

groups.

SAFETY

Duration of exposure
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TT 40

Duration of treatimant

Figures denote number ! percentage of pasienis. Note that patients randomized to the control group started 1o
receive inhaled loprost only after the beginning of the Jong-term phase (i.e.. 90 days afer basaline).

lloprost Control Cverall
Randomized Oays post bassaline o 100.0% a3 100.0% 63  100.0%
phase 0- B0 days 16 53.3% 14 42 4% 3D 47 6%
91 - 180 days 14 46.7% | 19 57 6% 33 52.4%
Long-term Days post baseline 21° 100.0% 29° 100.0% 50 W0 0%
phase = 180 days O . a 10.3% 3 6.0%
181 - 270 days 3 14.3% 2 6.9% 5 10 0%
274 - 360 days 0 - 1 3.4% 1 2.0%
361 - 450 days 2t 9.5% 1 3.4% a 60%
451 - 540 days 0 1 34% 1 2.0%
541 - 630 days 4] - 1@ 3.4% 1 2.0%
631 - 720 days 2be 9.5% 7 24.1% 9 18.0%
» 721 days 145 ee7% | 3%  448% 27 54 0%

& Owing to missing CRF pages, two patiente are missing in this analysis (Pats. 431 foprost, 802 control: boih
discontinued pramaturedy during LT, no treatment duralion was recorded). See disposition charts TE 1 and TF 2n

sechon 10.1 for a complete account of ad patients.

b Hoprost exposure al least 1 year.
€ Moprost sxposuse at least 631 days.

Of the 29 iloprost patients who entered the longterm phase, 14 (66.7%) were treated for at least

721 days. Of the 29 control patients who entered the longterm phase, 13 (44.8%) were treated
with iloprost for at least 541 days (721-180).

Dose

The mean total daily iloprost dose was 108.3 ug (range 50 pg to 150 pg) at the end of the 12

week randomized phase with a mean of 6.7 inhalations per day. During the long-term phase (up
to 630 days), the maximum dose was 300 pg daily during the later months of the trial. The mean
dose was 118.8 ug, higher than at week 12. Most patients received iloprost only during the day.

Table 56

Serious safety

Deaths

There were 4 deaths (2 per treatment group) reported during the 12 week randomized phase.

Study treatment

Pt#/age/sex/dose

Comments

iloprost

249/62/M/NA

Developed purulent bronchitis priorl; to
receiving study medication. Died about 2
weeks later.

Control

250/49/F/NA

Underlying condition worsened 2
months into study. Death attributed to
right heart failure.

itloprost

253/64/F/100 ug

Underlying condition worsened 2
months into study. Death attributed to
right heart failure with suspected
bronchopneumonia.

Control

541/32/F/100-150 ug

Pulmonary embolus 7 dﬁ)s after
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randomization. Died 7 days later of right
hear failure.

1433 and 14.3.4

The 4 deaths that occurred during the long-term phase are shown in the table below.

Patient no./age/sex/duration of tloprost rx

comments

65/35/M/15 months

Cardiac arrest in patient with advanced
AIDS

302/42/M/3 months

Worsening underlying discase started 3
weeks after iloprost initiation. Died of right
heart failure 2 months after stopping
iloprost

602/57/M/3 months

Developed nght ventricular failure during
randomization phase, started on iloprost
and died of underlying disease 3 months
later.

604/48/f/11 months

Worsening underlying disease,
hospitalization, cardiogenic shock followed
by death. History of alcoholic liver
cirrhosis.

Deaths in both phases seem to be attributed to underlying disease.

Serious adverse events (excluding deaths)

The number and percent of patients reporting serious adverse events is shown below, by

treatment group

Randomization phase

Appears This Way
On Criginal
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TV 48 Serious adverse events. Frequencies during randomized phase
Figures denole number {'no. of patienis with respective event / no. of patients at risk’} /

percentage of patients.

HARTS lioprost Control Ovorall
Any BAE 30 233% 733 21.2% 14/163 22.2%
Congestive heari failure * 230 6.7% 433 121% 863 9.5%
Death 2130 6.7% 2133 &1% 483 63%
Peripheral edema a0 3.3% 1133 3.0% 2163 32%
Hamoptysis 1730 3.3% . - 163  16%
Skin mefanoma 1/30 3.3% - - 1/63 1.6%
Syncope 1/30 3.3% . - 163 1.6%
Upper respiratory infection . - 1133 30% 163 16%
Lung disender - - 133 3.0% 1/63 1.6%
TFhrombophlebitis - - 1433 3.0% 163 16%
No drug reaction 1430 33% 163 16%
*  HARTS mnemonic term: “Heart fail right’. Source.  Bicmetrical tetle AE 2%
Note:

The underlying database contaios five deaths duting FP. However, patient 602 died after
discontinuation of RP and soan after initiation of LT treaiment {C-Cl group); for technical
regsons only, this death had been recorded in the CRF of RP, aithough it occurmed after its
fermination. Therefora, in the light of these circumslances, it is felt that this death should be
assigned to LT rather than to RP.

There were 7 (23.3%) iloprost patients and 7 (21.1%) control patients reporting at least 1 serious
adverse event. The event congestive heart failure (right heart failure) was reported nearly twice
as much by the placebo group (12.1%) compared to iloprost (6.7%). Syncope was reported as a
serious adverse event by one iloprost patient. This patient (#301) reported 2 episodes of syncope
after 5.5 weeks of therapy with iloprost. The first event occurred 2 hours after inhalation of study
medication. Concomitant events included psychological stress, nausea and tinnitus and leading
to a syncope for 2-3 minutes. A second episode occurred six days later. There were typical acral
and perioral paresthesias. The patient was hospitalized for one week because of these events.
The diagnosis of hyperventilation as cause of syncope was confirmed by provocation test,

Entire study

Appears This Way
On Original




TT 4% Serious adverse ovents: Frequencies during whole study,
by randomizaed treatment and by diagnosis subgroup (PPH - SPH)

Figures denole number ('no. of patients with respective event / no. of patients at risk’} f percentage of patients.

HARTS {loprost Control
Any SAE 16/30 53.3% 2033 606%
Congestive heart failure * 530 16.7% 10/33 303%
Death 230 67% 623 182%
Surgery 330 10.0% 4733 121%
Peripheral edema 13¢ 33% 433 12.1%
No drug reaction 330 10.0% 233 61%
Infaction 330 10.0% 133 3.0%
Aggravation reaction I 100% 133 30%
Syncope 3130 100% - -
Asthenia - - 233 61%
Edema - . 233 61%
Accidental injury - . 233 61%
Lung disorder - - 233 6.1%
Sinusitis 1730 33% 133 30%
Carcinoma - - 133 3.0%
Convuls grand mat - - 1133 3.0%
Dyspnea . - 133 3.0%
Gastroenteritis . - 133 30%
Headache - - 133 3.0%
Hemorrhage . - 133  3.0%
Hemalemesis - - 1133 3.0%
Hematuria 130 3.3% .
Hemoptysis 130 3.3% - -
Hemia - - 133 30%
Hyperkalem 130 3.3% - -
Infect upper resp - - 133 3.0%
Kidney failure - . 33 3.0%
Skin melanoma 130 33% . -
Ocxlusion 1730 3.3% - -
Back pain - - 33 3.0%
Pneumonia 1730 3.3% - .
Tachycardia . - 1/33 3.0%
Retinal vein thrombosis . - 133 3.0%
Thrormbophlebitis . - 133 3.0%
Thrombophlebitis ieg - - 1133 3.0%
"Tooth disorder 130 3.3% - -
Vertige - - %33 3.0%

* HARTS mnemcnic term: 'Heart falf right’.
Souree  Bometical teble AE 2 Patents with any serous adverse avent 8t any imepoint for PPHISPH subgroups, 19MARD2

Events reported by more than 2 patients include congestive heart failure, death, surgery,
peripheral edema, no drug reaction, infection, aggravation reaction, and syncope.

Discontinuations for adverse events
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Discontinuation of study medication because of lack of efficacy or adverse event was more
frequent in the control group (iloprost 3%; control 9%).

All adverse evenis

Randomized phase
Events reported by at least 2 patients in iloprost group and reported more often by iloprost than
placebo during the randomized phase are shown below.

No. and (percent ) of patients

Adverse event lloprost Control control subtracted
N=30 N=33 %o

Any event 25(83.3) 25 (75.8) 7.5
Vasodilation ~ 8 (26.7) 4(12.1) 14.6
Cough increase 8(26.7) 6(18.2) 8.5
Nausea 4 (13.3) 2(6.1) 7.2
Fever 3 (10.0) 1(3.0) 7.0
trismus 3 (10.0) 1(3.0) 7.0
Flu syndrome 2(6.7) 0 6.7
Creatinine pk inc 2(6.7) 0 6.7
dyspnea 2(6.7) 0 6.7
hemoptysis 2(6.7) 0 6.7
Chest pain 4 (13.3) 3(9.1) 4.2
Headache 4(13.3) 3(9.1) 4.2
Palpitations 2(6.7) 1(3.0) 3.7
diarrhea 2{(6.7) 1(3.0) 3.7
syncope 2(6.7) 2(6.1) 0.6
edema 2(6.7) 2(6.1) 0.6
Back pain 2(6.7) 2(6.1) 0.6
T58

The events reported by at least 7.0% more in the iloprost group than the control group included
vasodilation, cough increase, nausea, fever, and trismus.

Randomized and long term phases

Event reported throughout the entire study are shown below (limited to those reported by more
than 3 iloprost patients and reported more often in the iloprost group than the control group).
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No. and (percent ) of patients
Adverse event Tloprost Control control subtracted
N=30 N=33 %o
Any event 28 (93.3) 32 (97.0) -3.7
Vasodilation 12 (40.0) 7(21.2) 18.8
Fever 5(6.7) 1(3.0) 13.7
Sore throat 5(16.7) 2(6.1) 10.6
Cough increase 13 (43.3) 11 (33.3) 10.0
Nausea 9 (30.0) 7(21.2) 8.8
Syncope 5(16.7) 3(9.H 7.6
Skin disorder 4(13.3) 2(6.1) 7.2
Infection 11 (36.7) 10 (30.3) 6.4
Bronchitis | 7(23.3) 6 (18.2) 5.1
Edema 7(23.3) 6 (18.2) 5.1
Flu syndrome 5(16.7) 4(12.1) 4.6
Dyspnea 4 (13.3) 3(9.1) 4.2
Trismus 4 (13.3) 3(9.1) 4.2
Diarrhea 4(13.3) 4(12.1) 1.2
Rash 3(10.0) 3(9.1) 0.9
Aggravation rxn 3{10.0) 3(9.1) 0.9
TT 43

The incidence rate for reporting adverse events was higher in the control group (97.0%})
compared to the iloprost group (93.3). Events reported by > 7.0% of the iloprost group
compared to control include vasodilation, fever, sore throat, cough increase, nausea, syncope,
and skin disorder.

Clinical laboratory evaluations

Shifi tables

Abnormal shifts from baseline at endpoint for both the randomized and long term phases were
not obvious. T66-68.

Abnormal individual results
Table below provides a summary of the frequencies of laboratory findings reported as an
adverse event by diagnosis (PPH, SPH) and by treatment.
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1T 52 Laboratory findings: Adverse eveats, fraquancy during whole study by diagnosis and
treatmeant

Figures denole number / percentage of patierts.

HARTS description PPH SPH Hoprost Controi Overall

Hypokalemia 240 50% 2423 87% | 230 6.7% 233 61% [ 463 63%
Crealine PK increased 340 T5% 23 67% 1/33 30% | 3563 48%
Labaratory tast abnormai 40 75% 130 33% 2133 6.1% | 363 48%
Liver funclion lest abnormal| 3/40 7.5% 130 33% 2/33 6.1% | 363 4.8%
Bilirubinamia 240  5.0% 130 3.3% 1033 30% | 263 32%
GGTP increassad 1123 4.3% 133 3.0% 1/63 1.6%
Hyperkalemis 140 25% 1430 33% 163 16%

Sporatic cases of abnormal laboratory values were similar across treatment groups.

Abnormal laboratory values reported by iloprost patients as adverse events are shown below.

149 Laboratory findings: Adverse events, patient Bsting
Laboratary data
Pat, JVanable B:::;‘ Hotl extrewe value L ast recorded vakse HARTS term
Hoprost
& mate JK' fremott} e 57 LY month 15 47 H £08% (> month W {Hyperkalenia
ALATIGPT [uf ? 2%  RPworth2 4 £O8 (+ month 15k] Liver funciion
ASATGOT Jul ] 24 RProoreh 22 H EQS (> mooth 16} |abnormal
AP [Linf 148 L LT smonth 3 33z EUS > manth 15)
Bir tot [mgidl} } 1.8 H] &7 LT month 1S 8 M EQS > month t5)
ly-GT g 32 H| 8  LTmonthd ¥ H EOS i» manth 15)
LDM Uit} 227 | 562 H EOH (> month 15:] 800 W EGS (o month 1853
CRP {mgt} 142 H| 454 (Trenh9 W2 H €05 {> month ¥5 | Laberatay
test abnanral
70 ferr. JK* jmeneil} 4 28 L LTmomhé 2% L LT oordh S Hypakalamia
T8 ferr. JEb Wt g} | G8 14 H LY month @ 1.3 M EOS (> monttt t9) | Bilirubinemia
M fom JCreat on. (U} [ 28 104 B RPmomh ) 81 H FOG (s month 183 ] Creatinine PK
incnrascd
303 mxie §Crenz k. [UT} 1y 113 H RP ol 3 EQA [> manth 5} | Creatinine PK
mneeased
605 foms QK* [rremobil 34 L) 2k L APl 4 LT month 8 IHypoI:ulemia

mnin sk

There were 5 iloprost patients (1 with increased LFTs, potassium, and CRP, 2 with only
decreased potassium, 1 with increased total bilirubin, 2 with increased creatinine phosphokinase)

with abnormal laboratory values reported as adverse events.

#64 had abnormal liver function test with increase in total bilirubin (2.7 mg/dl at the end of the
randomized phase) with further increase to 6 mg/dl at end of study. LDH also increased and
remained increased at the end of the study. Hyperkalemia (5.7 mmol/l) at end of study also was
reported. Potassium levels responded concomitant spironolactone dose was reduced. (N.B. 2
control patients (#69 and #81) had elevated liver function tests during the trial, 1 patient (#65)

had elevated LIDH, and 1 (#182) had elevated GGT.)

EFFICACY
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NYHA class
The table below shows the number and percent of patients who improved their classification
status by at least 1, by treatment group.

TT12 NYHA class: Improvements during the randomized phase

Based on re-assessed NYHA dasses. Figures dencts number / percentage of patients who, during the
randomized phase, improved by at least one class compared with baseline.

Time point loprost Control
N=30 N=233

Week 4 B8 {26.7%) 3 (9.1%}

Week 8 2 (30.0%) 2{6.1%)

EOR 6 (20.0%) 2 (6.1%)

EOR=Last examination or data recorded at end of randomized phase, not necessarily equal to
actual week 12 but used synonymously in certain listings (other synonyms for EOR include "month 3" and "final"
examination of the randomized phase) :

The incidence rate for improvement at EOR (end of randomization phase) was more than 3 times
higher in the iloprost group (20.0%) compared to the control group (6.1%). This difference in

improvement between the treatment groups was seen by week 4.

Mabhler dyspnea index

T4 Mahler Dyspnea Index: Focal score and sum of transition scores during
randomized phase, descriptive stalistics
Focal score Sum of transition score
Charges lo basefine
loprost Control Qverall lloprost Control Cverall
Baseline N 30 33 a3
Mean 4767 4,758 4762 not
S0 2128 1,601 1.855 applicable
Median 5.500 5 000 5000
Month 1 N 28 30 56 26 KTH) 56
Mean 5077 5267 5179 2115 -0.200 0875
S0 2448 1.893 2.150 2.388 2.107 2.509
Median 6.000 5,500 6.000 3.000 0.000 0.000
Montn 2 N 23 Fij 50 23 2! 30
Mean 5217 5296 5.260 1478 -0 BG7 0.320
50 2173 2.072 2.098 3.058 2.236 2832
Median £.000 6000 8.000 0.000 0. 000 0.000
EOR N 24 30 54 74 30 54
Mean 5.000 4 867 4926 1125 -1.100 -0.111
sD 2226 2.115 2256 2.437 25657 2772
Meadian 6.000 5.000 6 000 0.00G 0.G00 0.000

Focal score anges om 0 (worst condition) to 12 (best condiion).
Teansition score ranges from -3 (least favorable change] to 0 (no change) to 3 (most favorable change}.
Source  Hiometnicsl lbles [ 3 ifocal scora}, D 8 [tranatsn score}

There was a small improvement in the mean focal score for the iloprost group (4.7 at baseline to
5.0 at end of randomization phase). There was little change for the control group.
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There was some improvement in the transition score in the iloprost group compared to placebo.

These results were classified according to improved, unchanged, deteriorated. The incidence
rates are shown below, by treatment group.

TT1s Mahler Dyspnoa Index: Focal score and transition score (classified rasults at EOR}
Resulis refer to changes from baseline to EOR. Figures denote number / percentage of patients.
lloprost Control Cvoralt
n=x 24 n=30 n=54
Focal score, improved 10 41.7% 5 16.7% 15 27 B%
classified changes Unchanged 8 33.3% 18 60.0% 26 48.1%
Deteriorated 6 250% 7 23.3% 13 24.1%
Sum of transition score, Positive 8 33.3% 3 10.0% 1 20.4%
classified values Zero 14 58.3% 17 58. 7% 31 57 4%
Negative 2 8.3% 10 333% 12 22.2%

The results favor iloprost.

6 minute walk

Absolute changes in the mean walk distance at trough at the end of the randomization {EOR)
phase are shown below, by treatment group. (T28 shows the same information only with patients
who died (n=4, 2 per treatment group) being assigned a walk distance of 0 m). N.B. post-
inhalation examination (peak) was not conducted at baseline, the corresponding pre-inhalation
(trough) examination was taken as baseline value for ali change-from-baseline analyses of post-
inhalation examinations.

T25 Walking distance: absolute changes, degcriptive statistics (strict LOCF
TIT-popul aticn

iloprost control overall
time point stratum ®| moan fmedian sd] n| mean| median sdf n| mean|median sd
PPH 20 238 85] 692520 678 530] D99] 40 457 6| 934
EOR (bafore) SPH 1] 3] 313] 189.1] 3] 164 0.0 928] 23¢ 226 155] 186
all strata | 30 40,1 27.3] 1122] 13 347 Wal 1125] 63 313 27,5y 1115

T28 Walking distance: absolute changes, descriptive statistics (LOCF with death =0 m}
ITT-populatien
Haprast control overall
tiine point siratum ny mean|median sd] n] mean]median sd] n] mean|median sd
PPH 20 41 6.5] 1156] 20 678 530]| 1009] 40 3640 arof HsQ
EOR (before) SPH 0] 649 27.3] 1733 13| -356} -1g.0} 1255] 23 8% 100] 1537
all strata || 30 241 26.04 137 6] 33 271 200) 17254] 63 258 270) 1363

In both cases, the mean absolute change was much better for the PPH group receiving control
compared to iloprost (67.9 m vs. 4.1 m). On the other hand, the SPH group performed better if
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they were randomized to tloprost (mean increase 64.9 m) compared to placebo {mean decrease
35.6m). The clinical relevance of these results is unknown.

Mortality

There were 4 deaths, 2 per group.

Responders

A retrospectively defined composite response criterion was applied in order to explore the
benefit for the patient: response was defined as (i) an improvement in physical capacity
measured by an improvement of the NYHA class, (if) by an improvement of the walking
distance by at least 10% compared to baseline], and (iii) the patient stifi had to be alive at the
respective time point. Patients fulfiling this composite criterion were called "responders”.

T7 57 Cemposilte response criterion: Response rates during randomized phase

Figures denote number ! parcenlage of patients with response.

Visit Time point of measurement Hoprost Control Overall
relative to inbalation ne 30 n=33 n= 63

Month 1 after 4 13.3% ¢ 0.0% 4 6.3%

WMonth 2 before 7 23.3% 2 6.1% 9 14.3%

EOQOR before 4 13.3% 0 00% 4 5.3%

after 4 13.3% 1" 3.0% ] 7.9%

" Assessment afer doprost inhalation.

The trend favors iloprost.

Hemodynamics

At baseline and at end of randomization, patients of both treatment groups received an acute test

with inhaled iloprost.

Changes from baseline at end of randomization at peak (iloprost group only) and trough for the

study groups are shown below.

Appears This Wway
On Original
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1118 Hemodynamic effects at EOR (peak and treugh valuos)
Recorded data given as mean + SD.

Changes from baseline {pre-inhalation)
te pre-inhalation to last minuta of to pre-inhalation
at EOR inhalation at EOR at EOR
lloprost {trough} floprost {peak) Control {trough)
expected minlmum drug effect  expected maximum diug effact | expected minimum drug elffect
mPAP  [mmig] 1.86 2 7.24 709 £ 518 3711 1024
p=0.316,n=22 p=000~ n=22 p=0097 n=28
MSAP  [mmg] Q.82 + 936 -3.41 + 1093 -4 86 ¢ 10.42
p=0671,n=22 p=0148, n =22 p=0022 n=28
PVR  [dynscm’) 144 84 2 31568 -216.56 + 326.54 -23.30 £ 340.19
p=0111,n=19 p=0003" n=18 p=0815n=27
SVR  [dynscm®) 100.57 + 446 34 -201.10 + 458 78 -50.18 +533.78
p=0.448 n= 21 p=0078,n=21 p=0216,n=28
Cl [iminsm} 0.12 + 0.55 0.19 1 0.54 0021055
p=0388n=21 p=0.199. n=21 p a0 404, =28
HE [beatsimin] =350 £ 790 -3.18 + 868 «2.57 £ 11.02
p=0081,n=22 p=0013" . nx=22 p=20.195 n= 28
SV0;  [%) 2171632 539 ¢ 7.46 -2.431 1024
p=0.120, n= 21 p=0002%, n=21 0191, n=27
CVP  [mmHg) 0.14 1 485 -1.05 + 491 075+ 545
p=0857,n=22 p=0.307, n=22 p=0.244, n= 28
RVEF %] -1.38 > 992 1.81 + 10.66 2148+ 728
p=0150,n=16 p=0.803, n=18 p=0634. n=17

At peak, the iloprost group showed evidence of decreasing mPAP (8 mmHg), PVR (217 dyns
cm-5) and increasing CI {0.19 I/min/m?2).

Quality of life assessments

Compared to baseline, the health related quality of life outcomes tended to show greater
improvements in the iloprost group as compared with the control group. Selected results are
shown below.

EuroQuol EQ-5D

Appears This Way
On Original

140



TT 19

EuroQol EQ-5D during randomized phase:
Health state classification and visual analog scale, doscriptive statistics

fleprost

mean median 5D

Control
n mean median 5D

Overall
mean median 5D

Health state classification ®

Baseline recorded values 3 0529 0604 02033 0502 0585 035(83 0515 0587 033

EOR recorded values 24 Q582 0690 030]|30 0510 0620 o4i]54 0542 0620 036
absolule changes | 24 0048 0.013 024130 0018 0.000 034] %4 0011 0000 o030

Visual analog scale **

Baseline  recorded values 25 468 400 228|330 413 460 202]55 447 460 218

EOR recorded values >z 569 600 211} 27 426 400 237) 49 490 500 23s
absolute changses | 22 87 25 6o 0.0 00 t72] 49 a0 00 188

*  The recordings foi the five dimensions of #he heaith stale classification ate combined to one scote ranging kom
-0.59 (worst eondiion) 1o 1.0 (best condrtion)

** The VAS ranges fram D {worst conditien) to 100 {best condition}.

Karnofsky index

T 20

Karnofsky index, descriptive statistics and classified changes from basefine to EOR

lloprost

| Control |

Bescriptive Statistics

Ovorall

n

mean median $SD

n  mean median SO

an

mgan median 3O

Baseline recorded values | 30 705 00 12213 708 700 10|63 708 7006 115
EQOR recorded values | 24 727 800 142131 8B5S 700 111|555 €86 700 165
absolute changes| 24 0625 00 1226) 31 5968 0.0 52|55 3837 00 1226
Classified c¢hanges from baseline 1o EQR
Improved & 250% 2 6 5% 8 14.5%
Unchanged 12 500% 18 581% 30 545%
Deteriorated 6 250% 11 355% 17 30.9%
Sum 24 100.0% 31 100.0% 55 100.0%

Kamofsky index ranges from 0 {(worst condstion) to 100 (best condition).
Hagative changes indcate an improvement, positive changes indicate deterioration.

Borg scale
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T Borg Scals, descriptivo statistics and classified changos from bassline to EOR

Hoprast I Control l Qverall

Descriptive Statistics

n mean median SO | n mean median SO [ n mean median SO

Basehtie recorded values | 30 151 15.0 23133 145 150 25163 148 150 24

EOR recorded values | 24 144 13.0 27[ 3 145 150 27154 145 45 27
sbsolute changes | 24  .0.63 20 28713 020 00 23854 -017 0.0 252

Classified changes from basceline to EOR

Improved 13 54 2% 9 300% 22 40.7%
Unchanged 2 83% 9 300% 11 20.4%
Deterorated 9 I7T5% 12 40.0% 21 389%
Sum 24 100.0% 30 100.0% 54 100.0%

Borg scale ranges fiom 20 (woist condition) to 6 (best condition).
Negative changes indicate an improvement, positive changes indicale deterioration.
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