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List of Abbreviations

The following abbreviations are used in this Statistical Analysis Plan (SAP).

Abbreviation Explanation

6MWD 6 minute walk distance

6MWT 6 minute walk test

AE adverse event

AESI adverse event of special interest

ANOVA Analysis of variance

APAH Associated pulmonary arterial hypertension
AVT Acute vasodilator testing

BDS Borg dyspnea score

BiPAP Bilevel positive airway pressure

BNP B-type natriuretic peptide

BP Blood Pressure

Bpm beats per minute

BSA body surface area

CI Confidence Interval

CMH Cochran—Mantel-Haenszel

CO Cardiac output

CPAP continuous positive airway pressure

CSP Clinical Study Protocol

CTD connective tissue disease

CTEPH chronic thromboembolic pulmonary hypertension
DLCO ii(f)il;i:ilicapacity for the lungs measured using carbon
DMC Data Monitoring Committee

DBP diastolic blood pressure

dPAP diastolic pulmonary artery pressure

eCRF electronic case report form

ECG electrocardiogram
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Abbreviation Explanation

EOS end of study

ERA Endothelin receptor antagonist

FEV1 forced expiratory volume in 1 second
FVvC forced vital capacity

HIV human immunodeficiency virus

HR Heart Rate

HRQoL health related quality of life

IBW ideal body weight

ICF informed consent form

INO mnhaled nifric oxide

IPAH idiopathic pulmonary arterial hypertension
ITT Intent-to-treat

IRT Interactive Response Technology

LTOT long term oxygen therapy

LOCF Last Observation Carried Forward
LVEDP left ventricular end diastolic pressure
LVEF left ventricular ejection fraction

LVSD left ventricular systolic dysfunction

LVSF left ventricular shortening fraction

mPAP Mean pulmonary arterial pressure
MetHgb methemoglobin

mPCWP Mean pulmonary capillary wedge pressure
NO nitric oxide

NT-proBNP N-terminal of the prohormone brain natriuretic peptide
PAH pulmonary arterial hypertension

PAP pulmonary arterial pressure

PCWP pulmonary capillary wedge pressure
PDE-5 phosphodiesterase type-5

PH pulmonary hypertension
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Abbreviation Explanation

PPM parts per million

PP Per Protocol

PT Preferred Term

PVR pulmonary vascular resistance
RAP right atrial pressure

RHC right heart catheterization

SAE Serious Adverse Event

Sp0O2 oxygen saturation by pulse oximeter
SAP Statistical Analysis Plan

SBP Systolic blood pressure

SOC System Organ Class

sPAP systolic pulmonary artery pressure
TEAE Treatment emergent Adverse event
TLC total lung capacity

TTCW time to clinical worsening

WHO World Health Organization
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SAP Change History

Changes Made
V1.0.0 Initial Version dated 23 April 2017
V1.1.0 Section 2.1: Blinded Treatment Period: Maximum of 18 weeks.

Open Label Extension Period: Subjects will be offered open label therapy
when the subject completes 18 weeks of blinded drug therapy. All subjects
must have completed all assessments in Part 1 and remain on blinded
treatment until week 18 before proceeding to Part 2.

Section updated as per protocol amendment 3.

Section 7.3: As primary analysis is MMRM, no imputation will be
performed. Text updated to remove imputation proposal for primary
analysis. & Imputation Rules added for 6MWD data for sensitivity analysis
with ANCOVA model.

Section updated as per FDA recommendations and Protocol amendment 3.

Section 7.3: Additional clarification for imputation rule for subjects who
die. All subjects who die will have zero 6MWD imputed for missing data.
Section updated as per FDA recommendations and Protocol amendment 3.

All analysis proposed for other efficacy endpoints changed to ANCOVA,
considering planned LOCF imputation for other endpoints
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1.0 Objective and Statistical Analysis Plan

This Statistical Analysis Plan (SAP) describes the planned analyses to support completion of the Clinical
Study Report (CSR) for protocol PULSE-PAH-004 entitled *“A Phase 3, Placebo Controlled, Double-
Blind, Randomized, Clinical Study to Determine the Efficacy, Safety and Tolerability of Pulsed, Inhaled
Nitric Oxide (iNO) Versus Placebo in Symptomatic Subjects with Pulmonary Arterial Hypertension
(PAH): INOvation-1".

This SAP is based on the following study document:
e Original Protocol, 25% August 2015
e Amendment 1, 11% Jan 2017
e Amendment 2, 215 April 2017
e Amendment 3 dated 7% June 2017.

2.0 Introduction

Pulmonary arterial hypertension is a progressive disease characterized by progressive pulmonary
vascular arteriopathy leading to elevation in pulmonary vascular resistance (PVR) and pulmonary arterial
pressure (PAP) with right ventricular failure and death if untreated (McLaughlin 2009: Barst 2009:
McGoon 2009; Badesch 2007).

The overall current 5-year survival with current standard of care is only 60% (Benza 2010).

There is no cure for PAH and the 5-year survival rate for idiopathic or heritable PAH was approximately
30% prior to the availability of targeted PAH therapies based on Registry data from the 1980s (Anderson

2010).

Currently approved treatments have been demonstrated to have both short- and long-term efficacy
(McLaughlin 2006; Barst 2009; McGoon 2009; Badesch 2007: Anderson 2010; Ghofrani 2013). These
include:

¢ Synthetic prostacyclin, i.e., epoprostenol,

¢ Prostacyclin analog,

e Treprostinil or Iloprost;

o Endothelin receptor antagonist (ERA), i.e.. bosentan, ambrisentan, or macitentan;
¢ Phosphodiesterase type-5 (PDE-5) inhibitors, i.e., sildenafil and tadalafil;

e Soluble guanylate cyclase (sGC) stimulators, i.e., riociguat

These medications may improve symptoms, exercise capacity, and clinical outcome, but may be limited
by either parenteral delivery system, the need for frequent laboratory monitoring, frequent dosing
schedules. or unwanted side effects.

Because of the availability of several agents working via different mechanisms, interest is developed in
add on (i.e., combination) therapy. This strategy has proven successful in improving clinical outcomes in
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some subjects. Yet, as stated above, despite these significant advances in the treatment of PAH, the
current S-year survival for Group 1 PAH is ~60% utilizing the available approved PAH therapies
(Anderson 2010). Patients who are receiving prostacyclin therapy, ERA, and PDE-5, have no further
treatment options other than atrial septostomy and lung transplantation.

PAH is associated with impaired release of nitric oxide at least in part because of reduced expression of
nitric oxide synthase in the vascular endothelium of pulmonary arteries (McLaughlin 2009; Barst 2009;
McGoon 2009; Badesch 2007: Anderson 2010). Thus, chronic administration of iNO may be viewed as
replacement therapy in some subjects with PAH making it a logical choice for clinical evaluation.

Overall, review of the published medical literature and clinical experience indicates that iNO at doses of
0.013 to 0.1 mg/kg per hour for up to 2 years appears safe and suggests efficacy for the treatment of
pulmonary hypertension (PH).

Inhaled NO offers an additional treatment option for patients, in particular patients who are already
receiving prostacyclin therapy, ERA, and PDE-5, who have no other medical treatment options. Inhaled
NO has the advantage of being able to be added to all other available PAH therapies excluding riociguat.

Bellerophon Pulse Technologies recently completed a Phase 2 clinical trial of iNO/INOpulse for PAH in
the United States and Canada (Study IK-7001-PAH-201).

The key inclusion criteria for subjects in this trial were: pulmonary hypertension WHO Group I, on at
least one other PAH medication for at least 12 weeks prior to treatment with iNO/INOpulse, and
demonstrated ability to walk between 100 and 450 meters within 6 minutes.

In Part 1 of the placebo-controlled, double-blind clinical trial, 80 subjects were randomized in a 1:1:1
fashion to placebo or to one of two active iNO doses—25 or 75 mcg/kg IBW/hr for 16 weeks. Subjects
who completed Part 1 of the trial were able to enrol in an open-label, long-term extension portion of the
study (Part 2), in which all subjects received one of the two iNO doses. The objective in Part 2 was to
explore the long-term safety and tolerability of therapy.

The primary endpoint of Part 1 was change in pulmonary vascular resistance (PVR) from baseline at 16
weeks, and the main secondary endpoint was change in placebo-adjusted 6-minute walk distance
(6MWD) over the same period.

The baseline characteristics seemed to indicate that subjects in the iNO groups had more severe disease.
LTOT use at baseline was 78% and 59% in the 75 and 25 mcg/kg IBW/hr cohorts, respectively,
compared to 46% in the placebo cohort. Baseline PVR values were higher in the higher dose group, and
6MWDs were lower in the same group. The results in the ITT population showed a trend toward a
lowering of PVR with iNO treatment and an increase in 6MWD, but this did not reach statistical
significance.

Inhaled NO was relatively well-tolerated in Part 1 of the trial. More serious adverse events (SAESs)
occurred in the 75 mecg/kg IBW/hr dose group (9 events) versus the 25 meg/kg IBW/hr and placebo
groups (4 events each). The excess AEs were related to the respiratory system. All AEs related to the
respiratory system will be adjudicated in the Phase 3 trials by an Independent Clinical Events Committee
(ICEQ).

Eighty-one percent of subjects elected to enter into the long-term extension trial.
The purpose of this phase III clinical trial is to explore iNO on patients with LTOT.

Subjects with LTOT are more likely to be compliant and may have better outcomes. In this Phase 3 trial,
recruitment will be limited to only subjects on LTOT. For the indication of PAH, iNO is being developed
as a drug/device combination therapy to be used with the INOpulse delivery device.
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The INOpulse device is a complete, integrated system that uses a 0.074 liter aluminum cartridge
containing a concentration of 6.0 mg/L. (4880 ppm) of NO gas. The device is lightweight and portable,
allowing NO to be administered via a nasal cannula to spontaneously breathing subjects. These features
make it ideal for use in an ambulatory setting. The main advantage of the INOpulse device for
spontaneously breathing subjects lies in its ability to deliver precise, preset NO doses over time,
independent of the subject’s respiration rate and tidal volume. Prescribed doses of iNO are delivered
through the INOpulse according to amount of drug per ideal body weight (IBW) per hour (i.e., mcg/kg
IBW/hr). The iNO dose is pulsed over the first half of the subject’s inspiration rather than inhaled
throughout the entire inspiratory period and the hourly set dose is accurately delivered throughout the
hour.

The primary objective in this study is to evaluate the efficacy of iNO on exercise using 6-minute walk
distance (6MWD) in subjects with PAH currently receiving background PAH medication and LTOT.

2.1 Study Details

This is a multi-center, randomized, double-blind, placebo-controlled, parallel-group design to determine
the efficacy, safety and tolerability of pulsed iNO versus placebo in symptomatic subjects with PAH
currently receiving background PAH medication and LTOT (long term oxygen therapy).

This study has two parts as follows:

e Part I: Blinded Treatment Period (Maximum of 18 weeks).

e Part II: Open label (Subjects will be offered open label therapy when the subject completes 18
weeks of blinded therapy)

All subjects must complete Part I, at least 18 weeks of blinded treatment before open label therapy is
offered.

After the Screening period, the subjects will be randomized at Week 0 to enter the double blind and run-
in period (Week 0 to Week 2) to assess their eligibility to continue in the study by their usage of the
INOpulse device for an average > 16 hours (rounded to the nearest hour) per day with no more than 2
days of usage < 8 hours per day.

Those subjects not meeting the 12 hour INOpulse device usage requirement (by Week 2) will be
discontinued and ineligible to proceed to the next phase of treatment.

Subjects will be randomized to a treatment assignment as described in Table 1 below. Subjects
randomized to active iNO will receive a reduced dose of iNO during run in and subjects randomized to
placebo will receive placebo during run in.

Table 1: Dosing Assignments for Run-in, Treatment Periods and Open Label

PartI PartII
Blinded Treatment Period Open Label
Cohort Run-in Period Week 0 | Treatment Period Week 3 to | Open Label
to Week 2 Week 18 Treatment
Cohort 1: fé?g;boo;tli C:I(;s;/k Placebo at a dose setting of 75 1[1;\%;?1151 meg/kg
Placebo BW ,flgu- ) IRE meg/kg IBW/hr
Cohort 2: iNO 75 | iNO 15 mcg/kg IBW/hr | iNO 75 mcg/kg IBW/hr iNO 75 mcg/kg
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Partl Part II
Blinded Treatment Period Open Label
Cohort Run-in Period Week 0 | Treatment Period Week 3 to | Open Label
to Week 2 Week 18 Treatment
meg/kg IBW/hr IBW/hr

Note: Study drug is dosed according to IBW and not actual body weight. IBW is determined by a subject’s sex and height, and
therefore will not change during the study period.

2.2 Protocol Amendments

Original protocol dated 25® August 2015, Amendment 1, Amendment 2 and Amendment 3 dated 11 Jan
2017, 21% April 2017 and 7™ June 2017 respectively were used to develop this SAP.

3.0 Study Objectives

3.1 Partl Blinded Treatment Period

3.1.1 Primary Objective

The primary objective in this study is to evaluate the efficacy of iNO on exercise using 6-minute walk
distance (6MWD) in subjects with PAH currently receiving background PAH medication and LTOT.

3.1.2 Secondary Objectives
The secondary objectives in this study are:
e To evaluate the time to clinical worsening (TTCW)

e To evaluate change in World Health Organization (WHO) Functional Class
3.1.3 Tertiary Objectives

The tertiary objectives in this study are:

e To evaluate changes in health-related quality of life using the Short Form-36 (SF-36) version 2
health survey

e To evaluate the impact of iNO on pulmonary hemodynamics in a subset of subjects

e To evaluate the changes in right ventricular (RV) and left ventricular (L V) function as measured
by echocardiography, in a subset of subjects

e To evaluate change in N-terminal of the prohormone brain natriuretic peptide (NT-proBNP)
e To evaluate change in Borg dyspnea score immediately following 6-minute walk test (6MWT)

e To evaluate change in 6MWD as related to degree of correlation between drug adherence and
clinical efficacy measurement

e To evaluate subjects with unsatisfactory clinical response
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e To evaluate the impact of iNO on frequency of heart-lung or lung transplantation, and deaths
while awaiting transplantation

e To evaluate the impact of iNO on medical resource utilization
3.14 Safety Objectives

The safety objectives in this study are to evaluate the safety and tolerability of iNO.

3.2 Part Il Open Label

3.21 Primary Objective

To evaluate the long term safety and tolerability.

3.2.2 Secondary Objective

To evaluate the change in exercise tolerance in subjects who switch from placebo to active therapy.

4.0 Study Endpoints

4.1 Primary Efficacy endpoint

6-minute walk distance (6MWD) is the primary endpoint for this study. This primary endpoint is collected
at all the visits. Baseline for analysis of 6MWD is the Week 2 (Visit 2 assessments), average for two
assessments at Week 2.

The change in 6MWD from baseline to 18 weeks (Table 2) is of primary interest.

Table 2: Change in 6MWD from Baseline to 18 Weeks

Variables Module Source of Baseline Variable Change from
Data Definition specific Baseline
derivation analysis
6MWD Six Minute CRF Average of | No, CRF data. | Yes
Walk Test two Week 2
(SMWT) (V2)
Assessment

For open label period, Change in 6MWD from Baseline (week 2) and from week 18 will be analysed at
month 4, 8 and 12.

4.2 Secondary Efficacy Endpoints

The secondary endpoint in this study includes:

1. Time (in days) to first clinical worsening event (TTCW) measured from baseline to end of
treatment period (Week 18).

Where clinical worsening events are defined (Table 3 and Table 4) as follows:

Release Id: QTBP-BS0D0-000/ 1.0.1/ 28-Jul-2015 C3: Protected Page 15 of 61



Controlled Copy

Table 3: Clinical Worsening Event

Statistical Analysis Plan

Criteria # Description

1 Death (all-cause mortality)

5 Atrial septostomy

3 Hospitalization due to worsening of PAH (adjudicated)

4 Start of new specific PAH treatment (endothelin receptor antagonists [ERAs].
phosphodiesterase type-5 [PDE-5] inhibitors or prostanoids), an increase in the dose
of an ERA or PDE-5, increase in the dose or frequency of an inhaled prostanoids, or
an increase in the dose of an intravenous or subcutaneous prostanoids by >10%.

5 Decrease of >15% from baseline or >30% compared with the last study related
measurement in 6MWD should be confirmed by a repeat measurement performed at
least 14 days later.

6 Worsening of WHO Functional Class (e.g., from Class II to Class ITI or IV, OR
Class IIT to Class IV); and should be confirmed by a repeat assessment at least 14
days later.

Table 4: Time Clinical Worsening Event Derivation

Variables Module Source of Derivation Comments (to be
Data removed later)
All-cause End of CRF One-One mapping Standard binary
mortality Therapy field
Status SAE
Atrial septostomy | End of CRF One-One mapping Standard Binary
Therapy field
Status
Hospitalization Adjudication | Non CRF | One-One mapping Standard Field
due to worsening | Module
of PAH
(adjudicated)
New PAH PAH specific CRF One-One mapping Refer to new PAH
treatment therapies Therapy Module
Decrease of >15% | 6 minute walk CRF 1) Decrease of | Points (1) and (2)
from baseline or test >15% from are simple
>30% compared Baseline derivations ;
with the last study Or
related 2) Greater than | Point (3) is linked
measurement in 30% to visit window
6MWD should be compared mapping, so be
confirmed by a with baseline | careful.
repeat And
measurement 3) should be
performed at least confirmed by
14 days later repeat
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Variables Module Source of Derivation Comments (to be
Data removed later)
measurement
performed at
least 14 days
Worsening of WHO CRF (1) ClassII to Points (1) and (2)
WHO Functional | functional class ITT are simple
Class (e.g., from class (2) Class IIT to derivations ;
Class II to Class assessment class IV
I or IV, OR done at every (3) Confirmation | Point (3) is linked
Class III to Class | wisit, choose by repeat to visit window
IV); and should be | only post assessment at | mapping, so be
confirmed by a baseline least 14 days | careful.
repeat assessment later
at least 14 days
later

2. Change in World Health Organization (WHO) Functional Class (Table 5 and Table 6) from
baseline to 18 weeks

Table 5: WHO Functional Class
Class
Class I*

Subject Symptoms

Patients with pulmonary hypertension but without resulting limitation of
physical activity. Ordinary physical activity does not cause undue dyspnea or
fatigue, chest pain or near syncope.

Patients with pulmonary hypertension resulting in slight limitation of physical
activity. They are comfortable at rest. Ordinary physical activity causes undue
dyspnea or fatigue, chest pain, or near syncope.

Patients with pulmonary hypertension resulting in marked limitation of
physical activity. They are comfortable at rest. Less than ordinary activity
causes undue dyspnea or fatigue, chest pain, or near syncope.

Patients with pulmonary hypertension with inability to carry out any physical
activity without symptoms. These patients manifest signs of right heart failure.
Dyspnea and/or fatigue may even be present at rest. Discomfort is increased by
any physical activity. Syncope or near Syncope may occur.

*Only subjects with WHO Class I — IV are eligible for the study.

Class I

Class III

Class IV

The WHO functional class collected at all the wisits.
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Table 6: WHO Functional Class

Variables Module Source Baseline Variable Change Comment
of Data | Definition specific from (to be
derivation | Baseline removed
analysis later)
WHO WHO CRF Week 2 No, CRF Yes This is not
Functional Functional (V2) data. Continuous
Class Status | Class Assessment data
assessment

For the second part of the study, change in WHO functional class data from Baseline (week 2) and from
week 18 will be analysed at month 4, 8 and 12.

4.3 Tertiary Efficacy endpoint

I. SFE36V2

Change in health-related quality of life (using SF-36 version 2 health survey) from baseline to 18
weeks.

SF-36 v2 is collected at baseline (v1), Week 18 and at early discontinuation visit during double
blind period of study.

The following eight categories are derived from SF-36 v2 (Table 7and Table 8) as follows.

Table 7: SF-36 V2 Categories

Category
1 Physical Functioning (PF)
2 Role- Physical (RP)
3 Bodily Pain (BP)
4 General Health (GH)
5 Vitality (VT)
6 Social Functioning (SF)
7 Role-Emotional (RE)
8 Mental Health (MH)
Table 8: SF-36 V2
Variables Module Source of Baseline Variable
Data Definition specific
derivation

SF-36 v2 SF-36 Non-CRF Baseline (V1) | No, non - CRF
questionnaire Data data.
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II.  Right Heart Catheterization (RHC)

Change in pulmonary hemodynamics measured by right heart catheterization (RHC) (Table 9) from
baseline to 18 weeks, in a subset of subjects (approximately 50), at selected site:

1. Cardiac output [CO],
Cardiac index [CI] (to be derived),
Mean pulmonary artery pressure [mPAP],
Mean pulmonary capillary wedge pressure [mMPCWP],

2

3

4

5. Systolic pulmonary artery pressure [SPAP],
6. Diastolic pulmonary artery pressure [dPAP],
7. Pulmonary vascular resistance [PVR],

8. Pulmonary vascular resistance [PVR] Index,
9. Oxygen saturation by pulse oximeter [SpO-],
10. Mixed venous O»

11. Right atrial pressure [RAP],

Table 9: Pulmonary Hemodynamic Measured by Right Heart Catheterization (RHC)

Variables | Modul | Sourc | Continuo Baseline Variable Change
e e us/ Definition specific from
Categoric derivation Baseline
al analysis
Cardiac RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
Output (CO) us
Cardiac RHC CRF | Continuo | Baseline (V1) | CI=CO/BSA ; Yes
Index (CI) us BSA =
0.007184*(wei
ght"0.425)*(He
1ght"0.725)
Mean RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
Pulmonary us
artery
pressure
(mPAP)
Mean RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
Pulmonary us
Capillary
wedge
pressure
(mPCWP)
Systolic RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
pulmonary us
artery
pressure
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Variables | Modul | Sourc | Continuo Baseline Variable Change
e e us/ Definition specific from
Categoric derivation Baseline
al analysis
(sPAP)
Diastolic RHC CRF | Continuo | Baseline (V1) | No. CRF data. Yes
pulmonary us
artery
pressure
(dPAP)
Pulmonary | RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
vascular us
resistance
(PVR),
Pulmonary RHC CRF | Continuo | Baseline (V1) | PVR (Index) =
vascular us 80 (mPAP -
resistance mPCWP) -+ CI)
[PVR] Index
Oxygen RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
saturation by us
pulse
oximeter
(SpO2)
Mixed RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
venous 02 us
Right atrial | RHC CRF | Continuo | Baseline (V1) | No, CRF data. Yes
pressure us
(RAP)

III.

Echocardiogram

Changes in the right and left ventricular function by echocardiography will be analysed by cardiac

imaging core laboratory at the Brigham and Women’s Hospital.

IV. NT-proBNP:

Change in NT-proBNP (Table 10) from screening to 18 weeks.

Table 10: NT-proBNP

Variables Module Source Continuous/ Baseline Variable Change
of Data Categorical | Definition specific from
derivation Baseline
analysis
NT-proBNP | Lab Non CRF | Continuous Screening | No, CRF Yes
(V0) data.
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V. Borg Dyspnea Score:

Change in Borg dyspnea score (Table 11 and Table 12) immediately following 6MWT from
baseline to 18 weeks for blinded period and change from baseline and from week 18 at month 4, 8
and 12 during open label period of study.

The Borg Dyspnea score defined as follows:

Table 11: Borg Dyspnea Score

Score Severity

0 Nothing at all

0.5 Very, very slight (just noticeable)
1 Very slight

2 Slight (light)

3 Moderate

4 Somewhat severe

5 Severe (heavy)

6 -

7 Very Severe

8 -

9 -

10 Very, very severe (maximal)

Table 12: Borg Dyspnea Score

Variables Module Source of Baseline Variable Change from
Data Definition specific Baseline
derivation analysis
Borg dyspnea | Six Minute CRF Week 2 (V2) | No, CRF data. | Yes
score Walk Test Assessment
(SMWT)

VL.

weeks.

6MWD and Drug Adherence:
Change in 6MWD as related to degree of drug adherence (Table 13) from baseline to 18

The drug adherence categories defined as follows:

1) Average Compliance < 8 hours per day

2)
3)
4)
3)

Average Compliance = 8 hours per day
Average compliance < 12 hours per day
Average Compliance =12 hours per day

Average Compliance =16 hours per day
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Table 13: 6MWD and Drug Adherence

VIIL.

Statistical Analysis Plan

Variables Module Source Baseline Variable Change
of Data Definition specific from
derivation | Baseline
analysis
6MWD Six Minute CRF Week 2 (V2) | Derived Yes
Walk Test Assessment | variable for
(SMWT) average
Drug Drug Non compliance
Adherence Compliance CRF
assessment
from Y-Prime

Clinical Response:

Number of subjects with unsatisfactory clinical response (Table 14), (WHO Functional Class
TIT or IV symptoms with no improvement in 6MWD), with iNO as compared with Placebo,
from baseline to 18 weeks.

Table 14: Clinical Response

Variables Module Source of Variable Combined Derivation
Data specific
derivation
WHO WHO CRF No, CRF At week 18 WHO status is IIT or
Functional Functional data. IV.
Class Status Class
assessment
6MWD Six Minute CRF No, CRF 1) Decrease of >15% from
Walk Test data. baseline
(SMWT) Or

2) Greater than 30%
compared with baseline
And
should be confirmed by repeat
measurement performed at least
14 days

VIIIL.

Lung Transplants:
The following variables will be summarized and analyzed in context to lung transplant (Table 15)

between the treatments, from baseline to 18 weeks.

1) Number of subjects undergoing heart-lung or lung transplant

2) Number of deaths while awaiting transplantation (at the beginning of the study)

3) Number of subjects on transplant list at the beginning of study
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4) Number of subjects on transplant list during the study

Table 15: Lung Transplants

Variables Module Source Variable Derivation Comments(to
of Data specific be deleted
derivation later)
Lung Total Lung CRF No, CRF No.
Transplant | Capacity data.
status (TLCO)

IX. Number of Hospitalizations:

The number of PAH specific hospitalizations (Table 16) will be summarized and analyzed between
the treatment.

Table 16: Number of Hospitalizations

. Source Variable Derivation Comments(to
Variables Module of Data specific be deleted
derivation later)
Hospitalization | Additional CRF No, CRF No.
Status Inpatient data.
Hospitalization
(AIPH)

X. Medical Resource Utilization:

Analysis of Medical Resource Utilization from MDRU panel.

4.4 Safety Endpoint

The secondary endpoint in this study part I includes:
1) Incidence and severity of adverse events (AEs)
2) Incidence of device malfunction and/or device failure leading to an AE
3) Incidence of rebound pulmonary hypertension (PH)
4) Clinically significant changes in:
a. Clinical laboratory tests
b. Pulmonary function tests

c. Vital signs

For study part II primary endpoint is incidence of AEs and SAEs.
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5.0 Study Design

5.1 General Design and Plan

This is a multi-center, randomized, double-blind, placebo-controlled, parallel-group design to determine
the efficacy, safety and tolerability of pulsed iNO versus placebo in symptomatic subjects with PAH
currently receiving background PAH medication and LTOT.

The study consists of two parts Part 1, the Blinded Treatment Period, and Part 2, the Open Label
Extension Period. The duration of treatment in double blind period will be a maximum of 18 weeks
Subjects will be offered open label therapy when a subject completes 18 weeks of blinded drug therapy.

Screen failures will be defined as subjects who sign the ICF but fail to meet the eligibility criteria and/or
do not qualify for randomization.

Subjects who do not complete their scheduled visits, have not died, and have not officially withdrawn
from the study are considered lost to follow-up.

Figure 1: Study Design

Screening/Baseline/Randomization

+

Blinged Run-in F‘\-:tinh"

Within 28 days of Screening

Port 1 Fort 2
Placebo ata cose =]
setting of 13 mcgikg , .,
swi/hr 13 mogseg isw/ne

Blinded Treastment Period

Wesk 3 o Week 13

l l

Fiacebo at & dose iND
setting of 73 macg/kE
T e WA -
1BV e 73 magkz 1IBEW/ N

! l

Port 2 Opar Lotk Treatmant Period

ING 73 g/ kg IEWS

" a8 subjects curing the Run-in period must De willing 1o compty with ussme of INODuise gevice for = 12 howrs
irounded to the nearest hour| per day, with no more tham 2 days of uzage < 8 hows per day. Subjecks andomized
B0 MO will recsive 15 mogficg IBVhr flor the first 2 weelks | Run-in phase] followen by iNO at 73 mog/kg I5W/hr
daze for the Trestmment Period. Sutjects endomized to FPieceDo will recsive Placstso product 15 mog/igg 18w, ihr ot
a gelvery setting rmatching the thestrrent =Toups.

Additional details regarding assessments done at each visit can be found in section 11.1 of CSP.
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Inclusion and Exclusion Criteria:

There are a total of 11 inclusion criteria’s and 26 exclusion criteria’s for double blind period of study.
They can be found in protocol deviation specifications.

Inclusion Criteria:

1. Signed Informed Consent Form prior to the initiation of any study mandated procedures or
assessments.

2. A confirmed diagnosis of PAH Group 1 who have either idiopathic PAH (IPAH), heritable PAH, drug
and toxin-induced PAH, associated PAH (APAH) with connective tissue disease (CTD), APAH with
repaired simple congenital systemic to pulmonary shunt (i.e., atrial septal defect, ventricular septal
defect and/or patent ductus arteriosus; complete repair at least 1 year prior to Screening), APAH with
human immunodeficiency virus (HIV). or APAH with portal hypertension.

3. Subjects receiving at least one PAH specific therapy (ERA or PDE-5 inhibitor, or inhaled,
subcutaneous, or intravenous prostacyclin or a prostacyclin analog) with the same type of therapy for
at least 3 months with stable dosing 4 weeks prior to Screening. (Subjects should be receiving optimal
therapy according to the disease severity).

4. Subjects using oxygen therapy by nasal cannula for at least 4 weeks prior to Screening.
PAH diagnosis confirmed by RHC within the previous 5 years, according to the following definitions:
PVR =400 dynes.sec.cm-5 (5 Wood units)
mPAP =25 mmHg
PCWP or LVEDP < 15 mmHg

Subjects who otherwise meet all the inclusion criteria and none of the exclusion criteria but have
not undergone a RHC within the previous 5 years may be considered eligible for the study if they
undergo a RHC and then meet the pulmonary hemodynamics criterion.

6. 6MWD = 100 meters and < 450 meters prior to randomization.

7. 'WHO Functional Class II-IV. Subjects with WHO Functional Class IV should be treated with
prostacyclin or a prostacyclin analog (subcutaneous or intravenous), plus at least one PULSE-PAH-
004 Phase 3 Protocol additional PAH specific therapy (ERA or PDE-5), if available to the subject and
reimbursed by health insurance.

8. Age between 18 and 80 years (inclusive).
9. Willingness to use INOpulse delivery device for at least 12 hours per day.
10. Willingness to continue on study drug until the subject has completed Week 18 assessments.

11. Female subjects of childbearing potential must have a negative pre-treatment pregnancy test (serum or
urine). All female subjects should take adequate precaution to avoid pregnancy.

Exclusion Criteria:

1. Subjects with known HIV infection who have a history within the past 3 months of any opportunistic
pulmonary disease (e.g., tuberculosis, Pneumocystis carinii pneumonia, or other pneumonias) at the
time of Screening.

2. PAH associated with, untreated thyroid disorders. glycogen storage disease, Gaucher’s disease,
hereditary hemorrhagic telangiectasia, hemoglobinopathies, myeloproliferative disorders or
splenectomy.
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Subjects with pulmonary conditions that may contribute to PAH including, but not limited to, chronic
bronchiectasis, cystic fibrosis, or other pulmonary condition that the Investigator may deem to
contribute to the severity of the disease or impair the delivery of iNO due to airway disease.

Subjects receiving riociguat.
Subjects receiving oral prostanoids as monotherapy.
<Exclusion deleted via Protocol Amendment #3>

PAH associated with significant venous or capillary involvement, known or suspected pulmonary
veno-occlusive disease, or pulmonary capillary hemangiomatosis.

Any subject with WHO PH Groups 2, 3,4 or 5
Subjects with any of the following cardiac abnormalities:

a. Underlying cardiomyopathy or clinically significant aortic or mitral valve disease in the opinion
of the investigator

b. Left ventricular systolic dysfunction (LVSD), i.e., left ventricular ejection fraction (LVEF) < 40%
or left ventricular shortening fraction (LVSF) < 22%, as determined by local reading

c. Current symptomatic coronary artery disease, myocardial infarction within 1 year, or any coronary
artery interventions within 6 months.

Systemic hypertension defined as systolic blood pressure (SBP) > 160 mmHg and/or diastolic blood
pressure (DBP) > 100 mmHg persistent at Screening after a period of rest (treated or untreated).

Subjects with a history of deep vein thrombosis, pulmonary embolism/infarction or prothrombotic
disorder must have had chronic thromboembolic pulmonary hypertension (CTEPH) excluded by
ventilation/perfusion lung (V/Q) scan.

Severe obstructive lung disease defined as both a forced expiratory volume in 1 second/forced vital
capacity (FEV1/FVC) < 70% and FEV1 < 55% of predicted value.

Moderate to severe restrictive lung disease: total lung capacity (TLC) < 60% of predicted; if TLC
60% to 70% predicted, a high resolution CT scan showing diffuse disease or more than mild patchy
disease

Any subject who develops or has developed a PCWP > 20 mmHg during acute vasodilator testing
(AVT).

Systemic hypotension defined as SBP < 90 mmHg persistent at Screening after a period of rest.
Moderate to severe hepatic impairment, i.e., Child-Pugh Class B or C.
On dialysis.

Acute or chronic physical impairment (other than dyspnea due to PAH) that would limit the ability to
comply with study procedures or adherence to therapy (i.e., 6MWT), including carrying and wearing
the pulsed delivery device per study protocol, or medical problem(s) likely to preclude completion of
the study.

Pregnant or breastfeeding females at Screening.
Administered L-arginine within 1 month prior to Screening.

Known concomitant life-threatening disease with a life expectancy less than 1 year.

Atrial septostomy within 3 months preceding randomization.
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23. The concurrent use of the INOpulse device with a continuous positive airway pressure (CPAP),
bilevel positive airway pressure BiPAP, or any other positive pressure device.

24. Use of investigational drugs or devices within 1 month prior to Screening (other than acute vasodilator
testing with iNO).

25. Any underlying medical or psychiatric condition that, in the opinion of the Investigator, makes the
subject an unsuitable candidate for the study.

26. Any subject who has been enrolled in any previous clinical study with inhaled NO administered
through pulse delivery.

5.2 Visit Schedule

This study has several scheduled visits for part I & II (Table 17 and Table 18) as follows:

Table 17: Visit Schedule — Part I

Visit Name Number Duration Target day Window Day Range
Screening Vo NA NA NA NA
Baseline V1 NA 1 28 Dayf; of <1

Screening

Week 2 V2 Month 0.5 14 +3 Days 11-17
Week 6 V3 Month 1 42 +7 Days 35-49
Week 10 V4 Month 2 70 +7 Days 63-77
Week 14 Vs Month 3 98 +7 Days 90-105
Week 18
g;‘;;’; V6 Month 4 126 +7 Days 118-133
phase)

Table 18: Visit Schedule — Part IT

Visit Name Number Duration Target day Window Day Range
Week 0 V7 NA 126 +7 Days 118-133
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Visit Name Number Duration Target day Window Day Range

(week 18 of

part I)

Week 2 V8 Month 0.5 140 43 Davs 137-143
for Part IT o

Week 16 Month 4

V9 238 +14D 224-252

for Part IT ays

Week 32 V10 Month 8 350 +14 Days 336-364
for part II

Every 4 Every 4

months until | V11 onwards | months in NA +14 Days | As appropriate

EOS Part II

All efficacy analysis will follow above given study assessment window range.

Visit Window mapping for Safety as follows:

Application Of Bisection Rule:

Step (1) Difference between the date mentioned on the CRF and the randomization date will be calculated.

Date of assessment — date of randomization, Assessments prior to randomization

Diff day = { N . .
Hierence day Date of assessment — date of randomization + 1, Otherwise

Step (2)
There are seven pre-assigned nominal (planned) visit days according to the protocol.
e Screening (i.e. VO0),
e Baseline(Safety Baseline) ( Day 1) (i.e.V1)
e Week 2 (Efficacy Baseline) (Day 14)(i.e.V2)
e Week 6 (Day 42) (1.e.V3)

e Week 10 (Day 70) (i.e.V4)
e  Week 14 (Day 98) (i.e.V5)
e Week 18 (Day 126)(i.e.V6)We choose intervals as follows (Table 19):

Table 19: Visit Schedule (Part I)

Visit Visit Description Target day Range
Visit 0 Screening Screening -28 0
Visit 1 Week 0 7 1 11
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Visit Visit Description Target day Range

Visit 2 Week 27 14 12 28

Visit 3 Week 6 42 29 56

Visit 4 Week 10 70 57 84

Visit 5 Week 14 98 85 112

Visit 6 Week 18 126 113 141

Visit Y* Every 4 Months X 142 [X +((X-Target day of previous

visit)/2)]

*: Subsequent visit in Part 11
#: Baseline for efficacy endpoints

Step (3)

When there are multiple assessments in a particular visit window, the following rules are applied to select

one value representing the subject in summary statistics.

e  When there are multiple assessments falling in a particular visit window then the one which is
closest to the scheduled visit day will be chosen. For safety assessments like Laboratory and
Vitals consider average of observations.

e The visit will be missing if no assessment was reported within the specified visit window around
the scheduled visit day.

e Ifthe difference between two duplicate records is more than or equal to 14 days, then the former
duplicate record will be assigned to previous visit. The difference of 14 days is chosen because
the difference between all the visits is 28 days. For safety assessments like Laboratory and Vitals
consider average of observations.

The details of the different assessments (Table 20 and Table 21) to be done at each visit during the trial as

follows:
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Table 20: Schedule of Assessment (Part I)

Assessment Screeni Run-in Blinded Treatment Period
ng
Baseline | Week 2 | Week | Week | Week | Week EOS
(Within | 3 | © 10 14|18 (Early
28 Days | Days) | Month [ Month | Month | Month | Discon
of 1 2 3 4 tinuatio
Screenin @7 @7 @7 @7 n)
g Days) | Days) | Days) | Days)
Week 0
Informed Consent X
Inclusion/
Exclusion X
Medical History
X
Prior and
Concomitant X X X X X X X X
Medication
‘WHO Functional
Class X X X X X X X X
6 Min Walk Test
X X X2 X X X X X
Borg Dyspnea,
Heart Rate and X X X X X X X
SpO2
Vital Signs (SpO2
via Pulse X X X X X X X X
Oximetry)
Total Lung
. Xb
Capacity (TLC)
Spirometry
Testing (and X X X
DLCO)
Physical |
Examination X X X
Pregnancy Test
X X X
MetHgb
X X X X
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Assessment Screeni Run-in Blinded Treatment Period
ng

Hematology,

Chemistry X X X

NT-proBNP

Eligibility for .
INOpulse X
(Average Daily
Use = 12 hr/day)

Randomization

Right Heart
Catheterization
(RHC) (Subset of
~ 50 Subjects)

Right Heart
Catheterization
(RHC) (all
subjects not
enrolled in subset)

Echocardiogram
for central reading
(subset of ~50
subjects)

Echocardiogram
for local Reading
only (all subjects
not enrolled in
subset)

Evaluation of
Symptomatic
Rebound pH

Xk X

Patient Reported
Outcome (SF-36) X X X

AE’s/SAE’s/AESI
'S X X X X X X X

Drug Dispensing
for Run-in period

Drug Dispensing
for Treatment
period

X! X! X! X! X!
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Assessment Screeni Run-in Blinded Treatment Period

ng
Drug Device
Usage® X® X X X X X2
INOpulse
questionnaire X" X
Survival
Assessment X X X X X X
Medical Resource
Utilization X X X X X X X X
Lung
Transplantation X X X X X X X X
Listing Status

a: A Screening 6MWT may be obtained at baseline if the subject is known to have a 6MWD = 100 meters and < 450
meters. The average of two 6MWD at Week 2 after run-in will be used at the baseline.

b: Total lung capacity test to be done if not performed within 6 months of screening.

¢: DLCO (Diffusing Capacity for Lungs Measured Using Carbon Monoxide) will be performed at Screening Only.
d: Height and Weight to be performed at Screening.

e: N/A-Footnote no longer applicable as of Amendment #3

f* Pregnancy test to be performed at the discretion of investigator.

g: N/A-Footnote no longer applicable as of Amendment #3.

h: Subjects will be required to demonstrate an average daily usage = 12 hours (rounded to the nearest hour) with no
more than 2 days of usage < 8 hours per day of the INOpuise device during the initial 2 weeks of the study in order
to be eligible to continue fo the treatment phase.

i RHC should be obtained at early discontinuation onlyv for subjects participating in RHC substudies ECHO should
be obtained for all subjects at early discontinuation regardless if they are participating in the ECHO substudy.

Jj: A RHC will be conducted at Screening for subjects who are not included in this subset who have not had a RHC
within the previous 3 years that meet eligibility criteria and are otherwise eligible.

k: After randomization at Week 0 and at end of Run-in, Week 2, all subjects will remain in the hospital or clinic for 1
hour after starting study drug and for 1 hour after study drug is discontinued for observation for signs and symptoms
of rebound PH. Vital signs, including heart rate, respiratory rate, blood pressure, and SpO2 will be recorded in the
supine position every 15 minutes for 1 hour, and then again every 15 minutes for another hour after discontinuation
of study drug. After the 1 hour observation period off study drug, if the subject’s status is unchanged with respect to
vital signs and symptoms and subject does not exhibit signs or symptoms of rebound PH, they will restart their
blinded study drug treatment and be sent home.

I: One week of drug dispensed to site at Baseline and Week 2, all other drug dispensed to subject’s home via home
delivery.

m: At Week 18 or prior to study discontinuation.

n: Site personnel should review INOpulse use with the subjects during study visits to encourage use as close to 24
hours per day as possible. Reasons for device interruptions should also be reviewed with the subject.
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Table 21: Schedule of Assessment (Part IT)

Assessment Open Label Long Term Extension Period
Week 0 | Week | Week 16 | Week 32 | Week 52 | Every4 | EOS
If subject | 2 Month 4 | Month 8 | Month 12 ﬁillllth 5 (Early
enters Part : :
2. Week 0 gais) (=14 (=14 (+ 14 EOS gii‘;ﬁmmﬂ
assessment Davs Days) Days)
s are done Y ) Y y (i 14
at Week 18 Days)
of Part 1
Informed
X]'
Consent
Inclusion/
XI
Exclusion
Review of Prior
and X X X X X X
Concomitant
Medications
WHO
Functional X X X
Class
6 Min Walk
Test X X X
Borg Dyspnea,
Heart Rate and X X X
Sp0O2
Vital
Signs(SpO2 via X X X X X
Pulse
Oximetry)
Telephone
contact X
Pregnancy Test
- y X Xt X x4 X! X4
MetHgb <
X X X X
Hematology, 5
Chemistry X X X
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Assessment Open Label Long Term Extension Period
Week 0 | Week | Week 16 | Week 32 | Week 52 | Every4 | EOS
If subject 2 Month 4 | Month 8 | Month 12 glil:lth 5 (Early
enters Part ; ;
2. Week 0 gais) =14 |14 |@z14 EOS gii‘;‘;mmﬂ
assessment Davs Davs Davs
s are done ¥ ) vs) ys) =14
at Week 18 Days)
of Part 1
INOpulse
Compliance X X X X X X
and Check for
Interruptions
Evaluation for s
Symptomatic X X X X
Rebound PH
AES/SAEs/
AESIs X X X X X X X
Dl"llg . Xl X‘f X'.-' X'.-' XT
Dispensing
Drug/Device
Usage G b'G X® X8 X8

1 Ensure the subject has agreed to participate in both parts of the PAH-004 study by checking and initializing Part 1
& Part 2 participation in the ICF

2 Subject must have completed 18 weeks of blinded treatment

3 N/4-Footnote no longer applicable as of Amendment #3.

4 Pregnancy testing to be performed at the discretion of the Investigator.

5 Hematology and chemistry labs and MetHgb will be performed on a vearly basis.

6 Assessment Symptomatic Rebound PH: all subjects will remain in the hospital or clinic under medical supervision
for I hour after starting study drug and for I hour after studv drug is discontinued for observation for signs and
symptoms of rebound PH. Vital signs, including heart rate, respiratory rate, blood pressure, and SpO2 will be
recorded in the supine position every 15 minutes for 1 hour, and then again every 15 minutes for another hour after
discontinuation of study drug. After the I hour observation period off study drug, if the subject’s status is unchanged
with respect to vital signs and symptoms and subject does not exhibit signs or symptoms of rebound PH, they will
restart their blinded study drug treatment and be sent home.

7 Open Label Drug dispensed by site at Week 0; all other drug dispensed to subject’s home via home delivery every 4
weeks thereafter

8 Site personnel should review INOpulse use with the subjects during study visits to encourage use as close to 24
hours per dav as possible. Reasons for device interruptions should also be reviewed with the subject.

5.3 Treatment Assignment

Dosing regimen during the treatment phase will be via the INOpulse device.
Cohort 1: Placebo
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Placebo at a dose setting of 75 mcg/kg IBW/hr for up to 24 hr/day 99.999% Nitrogen [N2] cartridge:
change approximately every 12 hours

Cohort 1: iNO 75 mcg/kg IBW/hr

iNO at a dose setting of 75 meg/kg IBW/hr for up to 24 hr/day 6.0 mg/L [4800 ppm] NO cartridge: change
approximately every 12 hours.

5.4 Sample Size

The sample size calculation for this study was performed assuming one interim analysis. The purpose of
the interim analysis is to stop the trial for efficacy or futility conclusion or to continue the trial to 150 or
188 patients.

The sample size calculations were performed using following two designs:
1) Designl: Group sequential early stopping criteria and
2) Design 2: Sample size re-estimation methodology

Design 1: Traditional group sequential design (GSD) alpha spending function Gamma=-3 (Hwang. Shih.
deCani. 1990) is used to control the overall type 1 error at 0.025, 1-sided.

Design 2: This is the "promising zone" sample size re-estimation (SSR) design of Mehta & Pocock (2011)
which uses the Cui. Hung. Wang (1999) method of analysis to combine the test statistics for the separate
analyses of the IA and post-IA parts of the trial, if the trial does not stop at IA.

The final analysis is via weighted Z statistic using equal weights for the IA and post IA test statistics. It
requires p<0.0229 1-sided for statistical significance to control the overall type 1 error level at 0.025 1-
sided with gamma=-3 error spending function (Hwang. Shih. deCani 1990).

A sample size of 150 patients (75 in each group) with simulations assuming true underlying mean
treatment difference in 6 MWD ranging from 30-70 meters and standard deviation from 50-70 meters
yielded > 87% power for both designs (for all cases except the most extreme case (mean difference of 30
meters and S.D 75, power for this combination was 71%).

The estimated conditional power (CP) and predictive power (PP) based on interim estimated SD and mean
differences observed on 75 subjects with a planned final sample size of 150 is shown in (Table 22).

Table 22: Conditional and Predictive Power

S.D Mean Interim Z Conditional Predictive Predictive
Difference Statistics Power (CP) Power (PP) Power (PP)
with vague with
prior# informative
prior*
50 30 2.598 0.991 0.951 0.994
40 3.464 >(0.999 0.998 >0.999
50 4.33 >(0.999 >0.999 >0.999
60 5.196 >(.999 >0.999 >0.999
70 6.062 >(.999 >(0.999 >(0.999
60 30 2.165 0.934 0.853 0.974
40 2.887 0.998 0.981 0.998
50 3.608 >(.999 0.999 >0.999
60 4.33 >(.999 >(0.999 >(0.999
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S.D Mean Interim 7. Conditional Predictive Predictive
Difference Statistics Power (CP) Power (PP) Power (PP)
with vague with
prior# informative
prior*
70 5.052 >(.999 >0.999 >0.999
75 30 1.732 0.739 0.669 0.912
40 2.309 0.964 0.895 0.983
50 2.887 0.998 0.981 0.998
60 3.464 >0.999 0.998 >0.999
70 4.041 >0.999 >0.999 >0.999

*: The informative prior distribution on the treatment effect is based on estimates from a prior PAH study. in which
analysis of change from baseline in 6 minute walk distance for 20 patients (7 controls, 13 treated) receiving oxygen
for at least 12 hours a day yields an estimated treatment difference of 69.6 and pooled standard deviation estimate of
38.7.

#: Vague prior distribution which assumes no difference between groups.

All the sample size calculations were performed using EAST 6.4.

Using the above estimates yielded a planned sample size of 75 evaluable subjects per treatment arm (in
total 150 subjects).

Further, in case the planned final analysis at N=150 (2 groups combined) is found not to have sufficient
power, sample size increase could be made at IA up to a maximum of N=188 total patients (2 groups
combined).

Assuming a 20% drop out rate, a total of 188 subjects (94 per treatment arm) are planned to support 150 at
final analysis, with the ability to go up to 226 subjects (113 per treatment arm) to support 188 at final
analysis, based on the sample size reassessment at the interim analysis.

As subjects must achieve a satisfactory adherence to the INOpulse delivery device, a dynamic
randomization system will be used to ensure that approximately 94 (or 113) subjects per treatment cohort
comply with the adherence criteria at Week 2. Enough subjects will be recruited such that a minimum
sample size of 150 (or 188) subjects will complete 18 weeks of treatment on the INOpulse delivery device.

Subjects who do not comply with the required device adherence, as well as who do not meet the study
entry criteria at Week 2, will be withdrawn from the study and replaced.

5.5 Randomization and Blinding

5.5.1 Randomization

All eligible subjects will be screened for enrollment. All eligible and consented subjects will be
randomized into 1 of 2 treatment groups in a ratio of 1:1.Randomization will be performed using an
Interactive Response Technology (IRT) system.

Randomization will occur ONLY after the subject has signed the informed consent, has been enrolled into
the study, and has met all Inclusion and Exclusion criteria. Study drug should be started after
randomization during the Run-in wvisit.

Interactive Response Technology (IRT
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Selected individuals at each study center, along with subjects, will be authorized by pre-coded
identification numbers to have password protected access to the designated portions of the system.
Authorized individuals will interact with the IRT in accordance with the user manual. The IRT will be
used by the site to assign subjects randomization numbers, dosing cohorts, and drug/device supplies.

The IRT will also be used for functions such as: accountability (by site and subjects), dispensing,
reordering or replacement of INOpulse device, cartridges or ancillary supplies, programming of INOpulse
devices, and emergency unblinding of subject treatment.

5.5.2 Blinding

All study drug cartridges will be labeled with informative language that each cartridge contains up to 6.0
mg/L (4880 ppm) NO gas to allow for compliance with compressed gas transportation regulations while
maintaining a blinded label. All study labels will indicate the kit number and all drug cartridges will be
labeled with a blinded unique identification number prior to shipment to the investigative site or the
subject’s home. Drug cartridges are intended for use by a single subject who will be assigned the
corresponding kit number on the study label by the IRT. Similarly, all devices will be uniquely identified,
and tracked and controlled by the IRT.

Breaking of Blinded Codes

The blind could be broken only if specific urgent treatment would be dictated by knowing the treatment
status of the subject. In such cases, the Investigator or designee will be able to call or login to the IRT to
unblind a subject. It is strongly recommended to discuss the case with the Sponsor’s medical monitor
before unblinding.

The date, time, and reason for the unblinding must be documented in the eCRF, and the Sponsor’s medical
monitor must be informed as soon as possible.

6.0 Data Considerations

6.1 Protocol Violations

The following protocol violations will be considered major violations and will lead to the exclusion of
subjects from the Per-Protocol (PP) analysis set. This list is not exhaustive and will be expanded at the
discretion of the study team.

¢ Major Protocol Violations.
¢ Subjects whose compliance to study product and/or study procedures have been insufficient.

¢ Details of all the protocol deviations will further be elaborated in separate protocol deviation
specification document.

Summary table by treatment group for number of subjects encountering protocol violations will be
produced.

6.2 Product Compliance (Device Adherence)

Subjects will be supplied with products at randomization visit. The product adherence data is not captured
on CRF and will be supplied via the IRT by Y Prime.
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The following fields are agreed.
e Patient number
¢ Report Start Date
e Report End Date
¢ Day of Usage
e Number of Minutes of Use
e Average Usage for Period

The subject will be deemed compliant if their average daily usage is more than 12 hours.

6.3 Handling of Missing Data

Missing data imputation for primary endpoint:
For primary analysis, i.e. change from baseline at Week 18, missing data will not be imputed.

The following missing data imputation techniques will be employed for sensitivity analyses of primary
endpoint.

1) Last Observation Carry Forward (LOCF) approach will be applied for subjects not withdrawing
trial due to adverse events, for subjects withdrawing trial due to adverse events (including deaths),
worst value (for e.g. zero for 6 MWD) will be assigned at 18 weeks visit.

2) Worst-case imputation approach I (i.e. impute the missing value for a subject with worst value
(within the subject) for all subjects who withdraw prematurely for any reason. The value of zero
for 6MWD will be imputed for all deaths.

3) Worst-case imputation approach II (i.e., impute the missing value for a subject in the active and
Placebo dose group by the worst result of all subjects with non-missing assessments in their
respective assigned dose groups). The value of zero for 6MWD will be imputed for all deaths.

4) Worst-case imputation approach III (i.e. impute the missing value for a subject in the active dose
group by the worst result of all subjects with non-missing assessments in the same active dose
groups and impute the missing value for a subject in placebo group by his/her last available
assessment prior to the missing assessment. The value of zero for 6SMWD will be imputed for all
deaths.

Missing data imputation for secondary endpoint:

For all the other efficacy endpoints, the last observation carry forward (LOCF) approach will be used in
handling the missing data as that used in the EARLY study (Galie 2008).

6.4 Baseline Definition

The Week 2 assessment is considered as baseline for all the efficacy analyses. For SF-36, week 0
assessment 1s used as baseline.
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7.0 Statistical Considerations

For statistical analysis reporting, all categorical (or discrete) variables will be summarized with frequency
counts and percentage, and continuous variables will be summarized showing mean, geometric mean
(appropriate for log transformed variables), standard deviation, median, minimum and maximum. Within
each cell of a summary table, number should be integer, and percentage should be rounded with one
decimal point. Mean and median should be rounded to one decimal point, minimum and maximum may be
integer, but can have no more than one decimal point. A standard deviation or standard error should be
rounded to two decimal points.

The p-value will be in the format of “#xxx”, in which “#” stands for 0 or 1 and “xxx” for any numbers
from 0 to 9 each. If “#” 1s “1”, “xxx”" must be “000”. However, if the p-value is less than 0.001, it will be
indicated “< 0.001” instead.

Decimal points as recorded in the database should be used to calculate any derived variable/s. rounding
for significant digits, if applicable, will be applied only after the analysis has been performed.

7.1 Definition of Analysis Sets

All study data will be analyzed using the subjects’ populations as defined below.
7.11 Enrolled Analysis Set

All subjects enrolled in the study will comprise of enrolled population. There will be no safety or
efficacy analysis performed on this set.

7.1.2 Randomized Analysis Set

All subjects randomized in the study will comprise of randomized population.

7.1.3 Intent to Treat (ITT) Analysis Set

The ITT analysis set will include all randomized subjects who remained eligible after the Run-in period. It
will compare the treatment groups on the basis of randomized treatment rather than treatment actually
received.

7.1.4 Modified Intent to Treat (mITT) Analysis Set

The mITT analysis set will include all randomized subjects who remained eligible after the Run-in period
and have more than average 12 hours of device usage. It will compare the treatment groups on the basis of
randomized treatment rather than treatment actually received.

7.1.5 Per-Protocol (PP) Analysis Set

The Per Protocol (PP) analysis set will consist of all subjects included in the ITT population who adhere
to all protocol requirements without causing any major violation. Major protocol violations are defined in
section 6.1 of SAP.

Primary population for the analysis is ITT. Primary analysis will also be performed on PP analysis set.

7.1.6 Safety Analysis Set

The safety analysis set will include all randomized subjects who received the study treatment. Safety
analysis will be based on the treatment actually received and not randomized.
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7.1.7 Modified Safety Analysis Set

The safety analysis set will include all randomized subjects who received the study treatment and became
eligible after run in period. Safety analysis will be based on the treatment actually received and not
randomized.

Adverse events (AEs and SAEs) and concomitant medication data will be analysed and summarized based
on Safety Analysis set and Modified Safety analysis set.

7.2 Evaluation of Baseline and Demographic Characteristics

7.2.1 Screening

All screening variables will be summarized on enrolled population.

7.2.2 Demographic

All demographic characteristics variables as captured on CRF will be summarized on randomized
population and ITT.

These characteristics will also be summarized for following subgroups:
1) Continuous positive airway pressure (CPAP),
2) Bilevel positive airway pressure (BiPAP)
7.2.3 Baseline Variables

All the baseline characteristics variables as captured on CRF will be summarized on randomized
population and ITT. Baseline characteristics will also be summarized for subjects discontinuing before 18
weeks.

These characteristics will also be summarized for following subgroups:
1) Continuous positive airway pressure (CPAP),

2) Bilevel positive airway pressure (BiPAP)

7.3 Primary analysis

7.3.1 Change in 6MWD
The primary endpoint for double blinded of study is change from baseline in 6MWD at Week 18.
The average of the two 6MWDs at Week 2 (after run-in) will be used as the baseline value.
This endpoint is collected at all the visits including screening.
The change from baseline in 6MWD will be analysed using Mixed Model Repeated Measures (MMRM)
(Table 23).

Table 23 Factors/Covariates for Analysis

Factor/Covariates Random/Fixed Type
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Factor/Covariates Random/Fixed Type
Treatment Group Fixed Categorical(Two)
Visit Fixed Categorical(Four)
Prostanoids usage status Fixed Categories(Two)
Baseline 6MWD Fixed Continuous
Treatment By Visit Interaction Fixed Categorical (Eight)
Hypothesis:

Ho: 1L avo 75 = | Piaceso VEISUS Hi: [l o 75 > |L puaceno TOT at least one realization.
The following treatment comparisons will be assessed on change from baseline.

1) iNO 75 mcg/kg IBW/hr versus matching Placebo (Primary interest) at Week 18.

Missing Data Imputation Rules:
Missing data will not be imputed for primary analysis.

The results will be presented in terms of LS means and the difference between LS means, with associated
confidence interval and p-value.

Standard descriptive statistics for two separate categories ((1) increase in 6 MWD from baseline at Week
18 and decrease in 6MWD from baseline at Week 18) will be presented along with the visit-wise 6MWD.

This analysis will be performed on Intention to treat (ITT), Per-Protocol (PP) and Modified Intention to
treat (mITT).

Analysis performed on ITT will be considered as primary.

The within-subject error is assumed to have an unstructured (UN) covariance matrix. However, if the fit of
the unstructured (UN) covariance structure fails to converge, then the following options will be tried in
order until convergence is reached.

1) Toeplitz with Heterogeneity (TOEPH)

2) Autoregressive with Heterogeneity (ARH(1))
3) Toeplitz (TOEP)

4) Autoregressive (AR(1))

5) Compound Symmetry (CS)

If model still doesn’t converge then this will be highlighted and discussed in the BDR meeting and an
appropriate covariance structure to be used will be agreed. The denominator degrees of freedom will be
estimated using a Kenward-Roger approximation. The pairwise treatment differences will be estimated as
differences between the least-squares means and tested using an F-test based on the Type III sums of
squares.

The SAS code for the MMRM analysis is provided below for interim analysis.
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PROC MIXED Data= 6MWD;
CLASS PATID TREAT STRATA VISIT:

MODEL CHG = 6MWDBASE TREAT STRATA VISIT TREAT*VISIT / DDFM=KR OUTPRED=
RESID;

REPEATED VISIT / SUBJECT=PATID (TREAT) GROUP = TREAT type=UN:
LSMEANS TREAT*VISIT / PDIFF cl;
ODS OUTPUT DIFFS=DIFFSI:
ODS OUTPUT LSMEANS=L SMEANSI:
RUN;

If the blinded data is used to determine the sample size then Z statistics by CHW will not be used. This
decision will be taken before interim analysis.

If the unblinded data is used to determine the sample size then Z statistics by CHW will be used.

For final analysis the Z statistics will be calculated using the CHW method (Cui L, Hung HM, Wang SJ,
1999).

If the sample size does not increase, the test statistics at the final analysis, denoted by Zx is weighted sum
of the test statistics from the two stages Z, (Test statistics at interim) and Zy., (Menon and Zinc).

: i -
In= vy Iyt vV Zxa

If after interim analysis, the sample size is increased to M (M>N) per group, the same statistic becomes: .

! — e -
Ia=NGZat NIy
This may inflate the type one error and hence CHW proposed a new test statistics as follows:

r sl it FN—n
Zv= NG Za N i

Pooling of centers:
NA.

Direction of Difference: Higher is better.

Positive difference in LS means (iNO 75 mcg/kg IBW/hr versus matching Placebo) for change from
baseline in (MWD at Week 18.

Heteroscedasticity Assumption:

The square of residuals will be modelled_using PROC MIXED and overall F test will indicate the presence
or absence of heteroscedasticity.

Normality Assumption:
Normality assumption for Change from baseline in 6MWD will be assessed using the following:

1. Shapiro-Wilk statistics and
2. Visual examination of Q-Q plots.

PROC UNIVARIATE procedure in SAS will be used to check for the normality assumption. The normal
probability plot (normal Q-Q plot) of residuals will also be generated and used to assess the normality. If

Release Id: QTBP-BS000-000/ 1.0.1/ 28-Jul-2015 C3: Protected Page 42 of 61



Controlled Copy Statistical Analysis Plan

the residuals generated come from normal distribution then the normal probability plots should
approximate straight lines.

Following SAS code will be used to generate Wilk’s Shapiro and Q-Q plots.
PROC UNIVARIATE Data= Residual NORMAL;
VAR RESID;
QQPLOT RESID /NORMAL (MU=EST SIGMA=EST COLOR=RED L~=1):
RUN;

Normality results will be discussed during model diagnostics post unblinding and analysis approach will
be finalized.

Analvsis of Non-Normal Data:

In case of normality issues, the analysis will be performed using van Elteren test for stratified response
(change from baseline).

The SAS code applied as follows:
Proc Nparlway data=data;
Strata strata;
Class treatment;
Var change;
Run;
In case, we encounter normality issues, the results needs to be interpreted accordingly.

Sensitivity Analvsis:

No formal normality assumption tests will be performed for this sensitivity analysis (Table 24).

Table 24: Sensitivity Analysis

No. Sensitivity Analysis
1 Primary analysis on Per Protocol Population
2 Primary Analysis on Modified Intention To Treat Population
3

Analysis will be performed with Last Observation Carry Forward (LOCF) approach will be
applied for subjects not withdrawing trial due to adverse events, for subjects withdrawing
trial due to adverse events (including deaths), worst value (zero for 6GMWD) will be assigned
at EOS wvisit.

The analysis will be performed on ITT population.

Analysis will be performed with worst-case imputation approach I (i.e. impute the missing
value for a subject with worst value (within the subject) for all subjects who withdraw
prematurely for any reason. The value of zero for 6SMWD will be imputed for all deaths.
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No.

Sensitivity Analysis

The analysis will be performed on ITT population.

Analysis will be performed with worst-case imputation approach II (i.e., impute the missing
value for a subject in the active and Placebo dose group by the worst result of all subjects
with non-missing assessments in their respective assigned dose groups). The value of zero for
6MWD will be imputed for all deaths.

The analysis will be performed on ITT population.

Analysis will be performed with worst-case imputation approach III (i.e. impute the missing
value for a subject in the active dose group by the worst result of all subjects with non-
missing assessments in the same active dose groups and impute the missing value for a
subject in placebo group by his/her last available assessment prior to the missing assessment.
The value of zero for 6 MWD will be imputed for all deaths.

The analysis will be performed on ITT population.

Change from Baseline in 6MWD analyzed using the same model as primary for all subjects
completing the 18 weeks treatment in ITT and mITT population.

Change from baseline (defined as week 1 assessment) in 6MWD analyzed using the same
model as primary on ITT population

Change from baseline analyzed using the same model as primary for all subjects on IV/SC
prostacyclin +/- orals in ITT population.

10

The Change from baseline analyzed using the same model as primary on ITT population for
all subjects on one oral treatment (no IV, Inhaled and SC) of either prostacyclin or Endothelin
Receptor Antagonists (ERAs) or Phosphodiesterase Inhibitors (PDE 5 Inhibitors)

11

The Change from baseline analyzed using the same model as primary on ITT population for
all subjects on at least two oral treatment (no IV, Inhaled and SC) of either prostacyclin or
Endothelin Receptor Antagonists (ERAs) or Phosphodiesterase Inhibitors (PDE 5 Inhibitors)

12

If the normality and homogeneity of variance assumptions are significantly violated, then the
baseline and change from baseline parameters are first ranked separately, using the combined
data from all treatment groups. Tied values will receive the mean value (midranks) of the
corresponding ranks.

The primary analysis MMRM model on ranked values will be performed on ITT population.

13

Responder analysis for patients achieving > 30 meters 6MWD response from baseline at
Week 18 will be performed using the proportions test on ITT population

14

Change from Baseline in 6 MWD analyzed using the same model as primary for all subjects
having concurrent use of INOpulse device with a continuous positive airway pressure
(CPAP), bilevel positive airway pressure BiPAP, or any other positive pressure device.
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Table 25: Summary of Primary Analysis

Statistical Analysis Plan

Variable Model Population Factors Primary Imputation
/Sensitivity technique
/algorithm
The Change from | MMRM ITT Treatment Group, | Primary No Imputation
baseline in Visit, Treat*Visit
6MWD Prostanoid Usage
and Baseline
6MWD
The Change from | MMRM PP & mITT | Treatment Group, | Sensitivity | No Imputation
baseline in Visit, Treat*Visit
6MWD Prostanoid Usage
and Baseline
6MWD
The Change from | ANCOVA ITT Treatment Group, | Sensitivity | LOCF and
baseline in at week 18 Prostanoid Usage Worst value to
6MWD and Baseline all subjects who
6MWD withdraw
prematurely due
to AE or death
The Change from | ANCOVA ITT Treatment Sensitivity | Worst case
baseline in at week 18 Group.Prostanoid Imputation
6MWD Usage and Baseline Approach (I, IT
6MWD & 1)
The Change from | ANCOVA ITT Treatment Group, Sensitivity | No Imputation
baseline in at week 18 Prostanoid Usage
6MWD and Baseline
6MWD
Change from MMRM ITT (all Treatment Group, | Sensifivity | No Imputation
Baseline in subjects Visit, Treat*Visit
6MWD completed | Prostanoid Usage
18 weeks of | and Baseline
treatment) | 6MWD
Change from MMRM mITT (all | Treatment Group, | Sensitivity | No Imputation
Baseline in subjects Visit, Treat*Visit
6MWD completed | Prostanoid Usage
18 weeks of | and Baseline
treatment) | 6MWD
Change from MMRM ITT Treatment Group, | Sensifivity | No Imputation
baseline (defined Visit, Treat*Visit
as week 1 Prostanoid Usage
assessment) in and Baseline
6MWD analyzed SMWD

using the same
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Statistical Analysis Plan

Variable Model Population Factors Primary Imputation
/Sensitivity technique
/algorithm
model as primary.
Change from MMRM ITT (all Treatment Group, Sensitivity No imputation
baseline in subjects on | Visit, Treat*Visit
6MWD for IV/SC Prostanoid Usage
. - rostacyclin | and Baseline
subjects with PAH P . 01‘:13) EMWD
SPECIFIC
THERAPIES
(PHST) [PHST]
and algorithm to
filter the
Prostacyclin IV
and Oral therapy.
Change from MMRM ITT (all Treatment Group, | Sensitivity | No imputation
baseline in subjects on | Visit, Treat*Visit
6MWD for one oral | Prostanoid Usage
subjects with PAH Hea;ﬁfg of 2111;{:11\51?; cline
SPECIFIC prostacyclin
THERAPIES or
(PHST) [PHST] Endothelin
and algorithm to Receptor
filter for oral Antagonists
treatments. (ERAs) or
Phosphodies
terase
Inhibitors
(PDE 5
Inhibitors)
Change from MMRM ITT (all Treatment Group, Sensitivity No imputation
baseline in subjects on | Visit, Treat*Visit
6MWD for at least two | Prostanoid Usage
subjects with with oral and Baseline
treatment of | 6MWD
PAH SPECIFIC cither
THERAPIES prostacyclin
(PHST) [PHST] or
and algorithm to Endothelin
filter for oral Receptor
treatments. Antagonists
(ERASs) or
Phosphodies
terase
Inhibitors
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Statistical Analysis Plan

Variable Model Population Factors Primary Imputation
/Sensitivity technique
/algorithm
(PDE 5
Inhibitors)
Change from MMRM ITT Treatment Group, | Sensitivity | No Imputation
baseline in Visit, Treat*Visit
6MWD ranks Prostanoid Usage
Ivzed usi and Baseline

analyzed using cMWD
same model as
primary.
Responder for Proportion ITT Treatment Sensitivity | NA
patients achieving | s test
= 30 meters
6MWD from
baseline at Week
18

For open label period of study change in 6 MWD at month 4, 8 and 12 from baseline (week 2) and week 18
will be analysed for all subjects participated in open label and summarized separately for subjects who
switched from placebo to active treatment.

Change in 6MWD at week 18, during blinded period, from baseline will be analyse for subjects who
completed 6 months and 12 months of study treatment using mITT population.

7.4 Secondary Analysis
All secondary analysis will be performed on ITT analysis set. All missing data will be imputed using Last
Observation Carried Forward Rule (LOCF).

For all secondary continuous endpoints if normality assumptions fail then log transformed analysis will be
performed. If the normality assumptions still fail, then analysis will be performed on the ranked data.

7.4.1 Time (in days) to First Clinical Worsening Event (TTCW)

Time to First Clinical worsening event from baseline to week 18 will be analyzed with log-rank test
stratified by the prostanoid usage status (Table 26) for blinded period of study. All Individual criteria’s to
be analyzed using the same model as TTCW.

The censoring time points for the analyses include the time points at which subjects drop out of the study
or complete the study blinded treatment period (week 18) without any of the specified events.

Time (in days) to first clinical worsening (TTCW) will be defined as time from randomization to either of
the below mentioned events:

i.  Death (all-cause mortality)

ii.  Atrial septostomy
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iii.  Hospitalization due to worsening of PAH (adjudicated)

iv.  Start of new specific PAH treatment (endothelin receptor antagonists [ERAs], phosphodiesterase
type-5 [PDE-5] inhibitors or prostanoids), an increase in the dose of an ERA or PDE-5, increase
in the dose or frequency of an inhaled prostanoids, or an increase in the dose of an intravenous or
subcutaneous prostanoids by >10%.

v.  Decrease of >15% from baseline or >30% compared with the last study related measurement in
6MWD should be confirmed by a repeat measurement performed at least 14 days later

Vi. Worsening of WHO Functional Class (e.g., from Class II to Class IIT or IV, OR Class III to Class
TV): and should be confirmed by a repeat assessment at least 14 days later

Patients who did not experience clinical worsening at the time of statistical analysis will be censored at
the time of subject’s last visit in part I phase, this includes patients who are lost to follow-up or have
withdrawn consent.

Time to first clinical worsening (TTCW) Calculation:
1. Always calculated from date of randomization

2. If a patient discontinues study treatment prior to any of the above mentioned events then patient’s
last visit will be considered for censoring.

3. Patients who have not experienced TTCW will be censored at the last evaluable assessment. This
includes patients who are lost to follow up or have withdrawn consent.

4. If a patient has no evaluable baseline assessment then TTCW will be censored at 0 days.
If a patient has no evaluable post baseline assessment then TTCW will be censored at 0 days.

6. Censoring variables for each of the individual criteria’s will same as above.

TTCW will be analyzed using log rank test stratified by prostanoid usage status. The following SAS code
will be used for analysis:

Hypothesis:
The hypothesis to be tested is as follows:
Ho: Siy= Sa¢y versus Hi: Sig> Sag for at least one realization.

Where, S1(t): Survival Function for iNO 75 mcg/kg IBW/hr ; S»(t): Survival Function for matching
Placebo

The following SAS code will be used for analysis:
PROC LIFETEST Data = TTCW notable;
TIME Days*Censor (0);
STRATA PROSSTATUS/GROUP = TREAT:
RUN;

Missing Data: Please refer to Section 6.3 for missing data imputation. Missing values will be imputed
using the LOCF.

Table 26: Summary of Clinical Worsening Analysis
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Variable Model Population Factors
Time to clinical Log Rank ITT Treatment Group and stratification by
Worsening Prostanoid usage.
Time to clinical Log Rank mITT Treatment Group and stratification by
Worsening Prostanoid usage.
Time to Death (All-cause | Log Rank ITT Treatment Group and stratification by
mortality) Prostanoid usage.
Time to Atrial Log Rank ITT Treatment Group and stratification by
septostomy Prostanoid usage.
Time to Hospitalization | Log Rank ITT Treatment Group and stratification by
due to worsening of PAH Prostanoid usage.
(Adjudicated)
Time to PAH specific Log Rank ITT Treatment Group and stratification by
therapy Prostanoid usage.
Time to decrease in Log Rank ITT Treatment Group and stratification by
Decrease of >15% from Prostanoid usage.
baseline or >30%
compared with the last
study related
measurement in 6MWD
Time to Worsening of Log Rank ITT Treatment Group and stratification by
WHO Functional Class Prostanoid usage.
(e.g., from Class IT to
Class IIT or IV, OR Class
III to Class IV)

7.4.2 Change in WHO functional Class

The change from baseline for WHO Functional Class at Week 18 will be analysed by using ANCOVA
with treatment group and stratification factor prostanoid usage as factor and baseline WHO functional
score as covariates.

Hvpothesis:
Ho: 1L avo 75 = |1 Piacebo VEISUS Hi: [ o 75 < |L Puacebo TOT at least one realization.
SAS code: Same as primary

Direction of difference: Smaller the Better.

Missing Data: Please refer to Section 6.3 for missing data imputation. Missing values will be imputed

using the LOCF.
No. Sensitivity Analysis
1 Analysis on Modified Intention to treat Population
2 Analysis on mITT population for all the subjects completing the 18 weeks treatment period

Analysis: Similar to primary for WHO functional class (Table 27).
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Table 27: Summary of WHO Analysis

Variable Model Population/C Factors
riteria

The Change from ANCOVA ITT Treatment Group, Prostanoid Usage
baseline in WHO and Baseline Score.
functional class
The Change from ANCOVA mITT Treatment Group, Prostanoid Usage
baseline in WHO and Baseline Score.
functional class
The Change from ANCOVA mITT (All 18 | Treatment Group, Prostanoid Usage
baseline in WHO weeks and Baseline Score.
functional class completers)

Shift table for WHO categories will also be presented.

For open label period change in WHO Functional Class at month 4, 8 and 12 from baseline and week 18
will be analysed using ANCOVA as defined above.

7.5 Multiplicity Adjustment

To control the Type-1 error rate at a level of 0.05, a hierarchal gate keeping procedure will be applied to
test the significant difference between the treatment groups in the primary and secondary endpoints in the
following order:

. 6MWD
. TTCW
. ‘WHO Functional Class

Each test will be evaluated at the appropriate p-value as per the alpha spending function. The procedure
will stop if lack of significance is found for any of the variables and the remaining test(s) in the sequence
(as mentioned above) will also be concluded as non-significant.

7.6 Tertiary Analysis

All tertiary analysis will be performed on ITT analysis set. No multiplicity adjustments will be done for
any of the tertiary endpoints analysis. Missing data will be imputed using Last Observation Carried
Forward Rule (LOCF).

For all tertiary continuous endpoints if normality assumptions fail then log transformed analysis will be
performed. If the normality assumptions still fails then analysis will be performed on the ranked data.

7.6.1  Quality of Life (SF-36 v2)

All the SF-36 continuous components will be analyzed using ANCOVA model at Week 18 with the same
factors/covariates as given for secondary parameter WHO functional class (Table 28). All the tests will be
one sided.

In addition, the separate proportions analysis on responders (defined as subjects having improved 6MWD
post baseline) will be performed on each component. The same analysis will also be replicated for non-
responders.
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Hypothesis:
Ho: 1L avo 75 = | Placebo VErsus Hi: L ivo 75 > | piacebo fOT at least one realization.

Direction of Difference: Higher the Better. Higher the score better the health related quality of life

(HRQol)
Component
1 Physical Functioning (PF)
2 Role- Physical (RP)
3 Bodily Pain (BP)
4 General Health (GH)
5 Vitality (VT)
6 Social Functioning (SF)
7 Role-Emotional (RE)
8 Mental Health (MH)
Table 28: Summary of SF 36 Analysis
Variable Model Population/ Factors
Criteria
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in Physical Week 18 and Baseline Score.
Functioning (PF)
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in Role- Week 18 and Baseline Score.
Physical (RP)
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in Bodily Pain | Week 18 and Baseline Score.
(BP)
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in General Week 18 and Baseline Score.
Health (GH)
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in Vitality (VT) | Week 18 and Baseline Score.
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in Social Week 18 and Baseline Score.
Functioning (SF)
The Change from ANCOVA at ITT Treatment Group,Prostanoid Usage
baseline in Role- Week 18 and Baseline Score.
Emotional (RE)
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Variable Model Population/ Factors
Criteria
The Change from ANCOVA at ITT Treatment Group, Prostanoid Usage
baseline in Mental Week 18 and Baseline Score.
Health (MH)

7.6.2 Change in Pulmonary Hemodynamics Measured by Right Heart

Catheterization (RHC)

For study part I, the change from baseline for the following at Week 18 will be analyzed using ANCOVA
at Week 18 with the same factors/covariates as given for secondary parameter WHO functional class

(section 7.4.2).
1. Cardiac output [CO],

Cardiac index [CI],

Mean pulmonary artery pressure [mPAP],

Mean pulmonary capillary wedge pressure [mMPCWP],
Systolic pulmonary artery pressure [SPAP],

Diastolic pulmonary artery pressure [dPAP],
Pulmonary vascular resistance [PVR],

PVR Index

Oxygen saturation by pulse oximeter [SpO2],

10. Mixed venous O2, and

11. Right atrial pressure [RAP]

e A R

Table 29: Summary of RHC Analysis

Variable Model Population Factors
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Cardiac Output at Week Usage and Baseline
18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Cardiac index [CI] at Usage and Baseline
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Mean pulmonary artery Usage and Baseline
pressure [mPAP] at Week
18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Mean pulmonary Usage and Baseline
capillary wedge pressure
[mPCWP] at Week 18
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in Right atrial pressure
[RAP] at Week 18

Variable Model Population Factors
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Systolic pulmonary Usage and Baseline
artery pressure [sPAP] at
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Diastolic pulmonary Usage and Baseline
artery pressure [dPAP] at
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Pulmonary vascular Usage and Baseline
resistance [PVR] at Week
18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Pulmonary vascular Usage and Baseline
resistance [PVR] Index at
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Oxygen saturation by Usage and Baseline
pulse oximeter [SpO2] at
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Mixed venous O2 at Usage and Baseline
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid
in Mixed venous O2 at Usage and Baseline
Week 18
The Change from baseline | ANCOVA ITT Treatment Group, Prostanoid

Usage and Baseline

7.6.3 Change in Echocardiogram Measurements Right Ventricular Function
and Left Ventricular Function from Baseline

Analysis will be performed by cardiac imaging core laboratory at the Brigham and Women’s Hospital.

7.6.4 Change in NT-proBNP from Screening to 18 Weeks

The change from screening for log transformed NT-proBNP at Week 18 will be analyzed using ANCOVA
model at week 18, with the same factors/covariates as given for secondary parameter WHO functional

class (Table 30).
Hyvpothesis:

Ho: 1 vo 75 = 1 Pracebo VETSUSs Hi: [ o 75 # | Piacebo fOT at least one realization.

Table 30: Summary of NT-proBNP Analysis
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Variable Model Population Factors
The Change from ANCOVA ITT Treatment Group, Prostanoid Usage
baseline in NT- and Baseline
proBNP at Week 18

7.6.5 Change in Borg dyspnea Score Immediately Following 6MWT

The change from baseline for Borg Dyspnea at Week 18 will be analyzed using the ANCOVA model with
same factors/covariates given for secondary parameter WHO functional class (Table 31).

Hypothesis:
Ho: 1L avo 75 = |1 Piaceso VEISUS Hi: L o 75 > |1 placebo TOT at least one realization.

Table 31 Summary of Borg Dyspnea Analysis

Variable Model Population Factors
The Change from ANCOVA ITT Treatment Group, Prostanoid Usage
baseline in Borg and Baseline
Dyspnea at Week 18

For open label period change in Borg Dyspenea at month 4, 8 and 12 from baseline and week 18 will be
analysed using ANCOVA as defined above.

7.6.6 Change in 6MWD as Related to Degree of Drug Adherence from
Baseline to 18 Weeks

The change from baseline in 6MWD related to degree of drug adherence at Week 18 will be analyzed
using the same model as given for secondary parameter WHO functional class (Table 32).

The analysis will be replicated for following categories:
1) Average Compliance < 8 hours per day
2) Average Compliance = 8 hours per day
3) Average compliance <12 hours per day
4) Average Compliance > 12 hours per day

5) Average Compliance > 16 hours per day

Hypothesis:
Ho: 1L a0 75 = |1 Placebo VETSUS Hi: |L vo 75 = L placebo TOT at least one realization.

Table 32: Summary of 6MWD and Drug Adherence Analysis

Variable Model Population Factors
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Variable Model Population Factors
The Change from ANCOVA ITT Treatment Group, Prostanoid Usage
baseline in 6MWD and Baseline
for drug adherence
at Week 18

7.6.7 The Number of Subjects with Unsatisfactory Clinical Response from
Baseline to 18 Weeks

The proportions of patient with unsatisfactory clinical response from baseline at Week 18 will be analyzed
using Cochrane Mantel Haenszel test (Table 33).

Hyvpothesis:
HO: P iNO 75 = P Placebo versus H1: P iNO 75 < P Placebo for at least one realization.
P: Proportions of patients with unsatisfactory clinical response.
SAS code:
SAS code as below:
PROC FREQ DATA =DATA;
TABLES TREAT*PROSSTATUS*RESP / CMH NOPERCENT NOCOL;
WEIGHT FREQ:;
RUN:

Table 33: Summary of Clinical Response Analysis

Variable Model Population Factors
Proportions of patients with | CMH ITT Treatment Group and
unsatisfactory clinical Prostanoid Usage
response

7.6.8 Subjects Undergoing Heart-Lung or Lung Transplantation, Number of
Subjects Listed for Transplantation, and Deaths while Awaiting
Transplantation, from Baseline to 18 Weeks

The proportions of patients undergoing heart-lung or lung transplantation, listed for transplantation and
deaths while transplantation from baseline at Week 18 will be analyzed using Cochrane Mantel Haenszel
test (Table 34).

Hypothesis:

Ho: P o 75 = P praceno Versus Hi: P wo 75 < P pracebo for at least one realization.

P: Proportions of patients undergoing heart-lung or lung transplantation from baseline to Week 18.
SAS code:
SAS code as below:
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PROC FREQ DATA =DATA;

TABLES TREAT*PROSSTATUS*RESP / CMH NOPERCENT NOCOL;
WEIGHT FREQ:

RUN;

Table 34: Summary of Analysis

Variable Model Population Factors
Proportions of patients undergoing | CMH ITT Treatment Group and
heart or lung transplant Prostanoid Usage

7.6.9 Medical Resource Utilization from Baseline to 18 Weeks

The medical resource utilization will be summarized.

7.6.10 Hospitalization

The proportions of patients undergoing hospitalization will be analyzed using Cochrane-Mantel-Haenszel
test.

Hyvpothesis:

Ho: P vo 75 = P piacevo Versus Hi: P o 75 < P piaceso fOT at least one realization.

P: Proportions of patients undergoing heart-lung or lung transplantation from baseline to Week 18.
SAS code:

SAS code as below:

PROC FREQ DATA =DATA;

TABLES TREAT*PROSSTATUS*RESP / CMH NOPERCENT NOCOL;

WEIGHT FREQ:

RUN;

Total duration of hospitalization will be summarized by treatment arm and analysed using appropriate
statistical test as part of exploratory analysis.

7.7 Safety Analysis

Adverse events (AEs and SAEs) and concomitant medication data will be analyzed and summarized based
on Safety Analysis set.

7.7.1 Adverse Events:

The adverse events will be coded in accordance with Bellerophon standard procedures. The incidence of
Treatment emerged adverse events (the percentage of subjects having experienced at least one AE) during
a defined study period will be determined. Only adverse events with a start date on or after the date of
randomization will be taken info account.
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The following categories of adverse events will be compared between two treatment groups using Fisher’s
exact test.

From Date of Randomization through End of double blind period (Week 18):
e All events through end of blinded period (week 18),
e All events at Body System Organ class level through end of blinded period (week 18),
e All events at preferred term level through end of blinded period (week 18).

Comparison between groups of the incidence of serious adverse and the incidence of death (if any) will be
done by Fisher’s exact for the treatment period and the entire study through post treatment follow-up.

All AEs will be listed for each patient and summarized by formula groups according to the System Organ
Class (SOC) and Preferred Term (PT) assigned to the event using MedDRA. All the summary tables will
be presented from randomization through end of treatment for blinded phase of study and from
randomization through end of follow-up period.

The following will be summarized for subjects in safety analysis set:
e Adverse events in any category - patient level
e Adverse events in any category - episode level
e Adverse events by system organ class and Preferred Term
e Adverse events by SOC and PT presented by maximum reported severity
e Adverse events related to study product, presented by SOC and PT
e Adverse events leading to withdrawal of study product, presented by PT, arranged by SOC
e Adverse events causality related to study product, presented by SOC and PT
e Adverse events leading to study product interruption, presented by PT, arranged by SOC
e Adverse events leading to dose reduction of study product, presented by PT, arranged by SOC
¢ Adverse events leading to increase in dose of study product, presented by PT, arranged by SOC
o Adverse events leading to discontinuation of study product, presented by PT, arranged by SOC
o Key information for serious adverse events
e Serious adverse events causality related to study product, presented by SOC and PT
¢ Serious adverse events leading to study product interruption, presented by PT, arranged by SOC

e AE’s on special interest

AE/SAE data collected at screening will be presented for all enrolled patients separately.

7.7.2 Concomitant Medication:

All concomitant medications will be summarized by treatment arm and standard listings will be produced.

7.7.3 Laboratory Data and Physical examination:

All the laboratory parameters and physical examination data will be summarized by treatment arm.
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7.7.4 Pulmonary Arterial Hypertension Specific Treatments:
A frequency table for all the PAH specific therapies will be summarized by treatment arm.

Change in PAH therapies at each visit will be summarized by sub categories like Phosphodiesterase
Inhibitors (PDE 5 Inhibitors) and Endothelin Receptor Antagonists (ERAS).

7.7.5 Diuretic Therapy:

A frequency table for diuretic therapy usage between the treatment arms will be presented.

7.7.6 Acute Vasoreactivity Testing (AVT)

Comparison of the positive responders vs. non responders and change in 6MWD at 18 weeks for active
and placebo separately.

8.0 Interim Analysis

A formal interim analysis is planned in this study as follows:
1.  Stop for futility (null hypothesis is accepted; there is no difference between iNO and Placebo).

2. Stop for efficacy (null hypothesis is rejected; there is difference between iNO and Placebo favoring
iNO).

Sample size determination.

4. Stop in case of safety concerns. Safety concerns may be some imbalances in adverse events
frequency which is not in favor of iNO. No formal statistical guideline is provided for this purpose,
the sponsor relies on the medical expertise of DMC members.

5. Continue the trial with the planned sample size until next stage if point 1, 2 or 4 not apply.
The following two designs will define the interim analysis strategy:

1) Design 1: Groups Sequential Design (for efficacy part)

2) Design 2: Sample Size Re-estimation (SSR) (for futility and sample size re-estimation)

The interim analysis schedule planned as follows:

Schedule Requirement
1+ After 75 patients complete 18 Weeks of
blinded treatment phase.
Final After 150/188 (depending on CP and
PP) patients complete 18 Weeks of
blinded treatment phase.

Traditional group sequential design (GSD) alpha spending function Gamma=-3 (Hwang. Shih. deCani.
1990) is used to control the overall type 1 error at 0.025, 1-sided. The interim analysis rule (Table 35) is as
follows.
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Table 35: Interim and Final Analysis Rules:

Category Rule

Efficacy At interim analysis (after 75 patients), if the one-sided p<0.0046 then the study will
stop for efficacy (Wald Statistics)

Efficacy At final analysis (after 150 patients or 188 patients depending on CP and PP), if the
one-sided p < 0.0229 then the study will yield an efficacy conclusion. (based on CHW
Statistics)

Futility At interim analysis, if conditional power (CP) or predictive power (PP) < 10% then the
study stops for futility.

Continue At interim analysis, if 10% < CP and PP < 57.2% then trial continues to 150 patients.

SSR At interim analysis, if 57.2% < CP or PP < 80% the sample size is increased to N=188.

The lower bound of the promising zone interval was calculated based on the minimum
treatment effect needed to achieve 70% or higher CP.

Continue At interim analysis, if CP and PP > 80% and 1-sided p>0.0046, then the trial continues
to N = 150 patients.

This is the "promising zone" sample size re-estimation (SSR) design of Mehta & Pocock (2011), which
uses the Cui. Hung. Wang (1999) method of analysis to combine the test statistics for the separate
analyses of the IA and post-IA parts of the trial, if the trial does not stop at TA.

The final analysis is via weighted Z statistic using equal weights for the TA and post TA test statistics. It
requires p<0.0229 1-sided for statistical significance to control the overall type 1 error level at 0.025 1-
sided with gamma=-3 error spending function (Hwang. Shih. deCani 1990).

9.0 Part II Analysis:

The primary objective of part II open label is incidence of AE and SAE. All the tables for Part I AE’s will
be replicated for Part II to assess long term safety and tolerability.

The secondary objective is to evaluate the change from baseline in 6MWDfor subjects who change from
Placebo to active therapy. Standard descriptive statistics will be presented. No formal statistical analysis is
planned.

10.0 Statistical Software

SAS 9.4 or above and EAST 6.4 will be used for statistical analysis of the study.

Release Id: QTBP-BS000-000/ 1.0.1/ 28-Jul-2015 C3: Protected Page 59 of 61



11.0 Changes of analysis from Protocol
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