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TRIAL SUMMARY

Trial Phase: Phase |l

Trial Aims and Objectives: The aim is to test the hypothesis that treatment
with enteral simvastatin 80mg once daily for a maximum of 28 days will be of
therapeutic value in patients with acute lung injury (ALI). The study has two
distinct objectives:

Objective 1: To conduct a prospective randomised, double-blind, placebo-
controlled phase Il multi-centre trial of simvastatin for the treatment of ALL.

Objective 2: To study the biological effect of simvastatin treatment on: (2a)
systemic markers of inflammation; (2b) systemic cell-specific indices of
activation and injury to the alveolar epithelium and endothelium; (2c) lung
extracellular matrix degradation; (2d) assess whether response to simvastatin
is determined by genetic polymorphisms as well as link genotypic information
to the phenotypic information recorded as part of this study.

Patient Population: Patients with ALI
Trial Setting: Adult intensive care units (ICU)

Trial Intervention: Simvastatin 80mg once daily administered enterally via a
feeding tube or orally for up to 28 days

Concurrent Control: |dentical placebo once daily administered enterally via
a feeding tube or orally for up to 28 days

Sample Size: A sample size of 524 subjects (262 in each group) will have
80% power at a two-tailed significance level of 0.05 to detect a 20% difference
in ventilator-free days (VFDs). With an estimated dropout rate of 3%, this
study will require a total of 540 patients (270 in each group)

Method of Participant Assignment: Patients will be individually randomised
after informed consent has been obtained and eligibility confirmed

Examination Points: Daily up to day 28, at discharge, 3, 6 and 12 months
Primary Outcome: The primary outcome will be VFDs

Secondary Outcomes: There are a number of secondary outcomes which
include: (a) Change in oxygenation index (Ol) from baseline to day, 3, 7, 14
and 28; (b) Change in sequential organ failure assessment (SOFA) score
from baseline to day 3, 7, 14 and 28; (c) All cause mortality 28 days post
randomisation; (d) Mortality at (first) discharge from ICU; (e) Mortality at (first)
discharge from hospital; (f) Mortality at 12 months post randomisation; (g)
Safety; (h) Biological mechanisms; (i) Health-related quality of life; (j) Cost
effectiveness.
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BACKGROUND

Background Information

Acute lung injury (ALI) is a common devastating clinical syndrome
characterised by life-threatening respiratory failure requiring mechanical
ventilation and multiple organ failure and are a major cause of morbidity and
mortality. The acute respiratory distress syndrome (ARDS) is a more severe
form of ALI defined on the basis of impaired oxygenation. ALl occurs in
response to a variety of insults, such as trauma and severe sepsis. It affects
all age groups; has a high mortality of up to 30-50% [1, 2] and causes a long-
term reduction in quality of life for survivors [3]. ALl has significant resource
implications, prolonging intensive care unit (ICU) and hospital stay, and
requiring rehabilitation in the community [4]. The cost per ICU bed-day
exceeds £1800 and delivery of critical care to patients with ALl accounts for a
significant proportion of ICU capacity. Based on available data, in the UK and
Ireland it is estimated that up to 45000 cases of ALI occur, with an estimated
13000-22000 deaths per year in patients with ALI [1, 2, 5]. Only 54% of
survivors are able to return to work 12 months after hospital discharge [6].
The high incidence, mortality, long-term consequences and high economic
costs mean that ALI is an extremely important problem.

Rationale for the Trial
Statins can modulate mechanisms important in the pathogenesis of ALI

The pathogenesis of ALl involves pulmonary recruitment of macrophages and
neutrophils. These cells are in an activated state characterised by
upregulated expression of cell surface adhesion molecules, excessive
cytokine production (tumour necrosis factor alpha (TNFa), interleukin (IL)-1,
IL-6, IL-8 and IL-10) and extracellular release of biologically active cytotoxic
proteases including neutrophil elastase (NE) and matrix metalloproteinases
(MMPs) [7]. The resulting injury to alveolar epithelium and endothelium, which
can be detected biochemically, determines the severity of lung injury [8].

There is a large body of evidence from in vitro and animal studies that statins
may be beneficial in ALI which we have recently reviewed [9]. In summary,
statins improve epithelial and endothelial function to reduce alveolar capillary
permeability and reduce pulmonary oedema. In addition they modulate the
inflammatory cascade; regulate inflammatory cell recruitment, activation and
apoptosis; and reduce cytokine and protease activity. This may improve
outcomes, as high levels and persistence of inflammatory mediators in ALI
are associated with poor outcome [10].

Observational studies support a clinical trial of a statin in ALI

ALl is the most common complication of severe sepsis [11]. In patients with
sepsis most [12-15] observational studies suggest that statins are associated
with better outcomes, as measured by morbidity and mortality. Similarly, most
[16-18] observational studies have suggested a beneficial effect of statins in



3.2.3

patients with pneumonia, supporting a potential role for statins in modulating
pulmonary inflammation.

The Irish Critical Care Trials Group (ICCTG) have undertaken a prospective
observational study in patients with ALI, which found mortality was lower in
patients receiving statins during their ICU stay. After adjusting for plateau
pressure, severity of illness and other relevant covariates in a multiple logistic
regression model, patients receiving statins had a much lower probability of
death, although this failed to reach significance (OR 0.27, 95% CI 0.06-1.21
p=0.09) [5]. Similarly, in a recent retrospective study, statin usage in patients
with ALl was associated with increased VFDs and reduced mortality, although
again this was not significant [19]. These observational studies were not
powered to examine the effect of statins on mortality.

It is not clear if the association with better outcomes in these studies is due to
statins as opposed to statins representing a surrogate marker for improved
access to healthcare. Moreover, these studies do not demonstrate whether
beneficial effects will occur when statins are commenced after the onset of
ALI. Although it is encouraging that statins are a potentially beneficial
pharmacological treatment in ALI, a trial powered for important clinical
outcomes is required.

Simvastatin reduces lipopolysaccharide-induced pulmonary and
systemic inflammation in humans

We have conducted a study to examine if simvastatin modulates pathogenic
mechanisms important in the development of lung injury in a model of acute
lung inflammation induced by inhaled lipopolysaccharide (LPS) in healthy
human volunteers [20]. In this double-blind, placebo-controlled study,
participants were randomised to simvastatin or placebo orally for 4 days prior
to LPS inhalation. Pre-treatment with simvastatin reduced mediators of early
ALl in bronchoalveolar lavage fluid, including TNFa; neutrophil
myeloperoxidase (MPO); and protease release as measured by NE and
MMP-7, -8 and -9. Furthermore, there was a significant reduction in systemic
inflammation as measured by plasma C-reactive protein (CRP). These effects
were associated with reduced nuclear factor kappa B (NF-kB) translocation.
These novel findings provide the first proof of principle that simvastatin has
important anti-inflammatory effects in vivo in humans challenged with
aerosolised endotoxin. These mechanistic findings are supported by a
randomised placebo-controlled study that found simvastatin 80mg for 4 days
reduced systemic cytokine responses induced by low dose intravenous LPS
in healthy subjects [21]. Finally a randomised placebo-controlled study in
patients with acute bacterial infection found that simvastatin, commenced
prior to the development of sepsis-induced organ dysfunction, also reduced
the levels of systemic inflammatory cytokines (TNFa and IL-6) [22].
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Proof of concept that simvastatin improves pulmonary and non-
pulmonary organ dysfunction, reduces inflammation and is well
tolerated in patients with ALL.

We have completed a single centre, randomised, double-blind, placebo-
controlled phase Il study of simvastatin (80mg for up to 14 days) in 60
patients with ALI. By day 14, there was a trend to improvements in pulmonary
dysfunction, as measured by oxygenation index (Ol), respiratory system
compliance and lung injury score in the simvastatin-treated group non-
pulmonary organ dysfunction, as measured by Sequential Organ Failure
Assessment (SOFA) score was significantly lower in the simvastatin-treated
group, with improvements in cardiovascular, renal and coagulation function.
There was no difference in outcome for patients with sepsis or non-sepsis
related ALI. Importantly simvastatin 80mg was well tolerated with no increase
in adverse events (AEs). In addition, we found that unlike placebo,
simvastatin decreased pulmonary IL-8 by 2.5 fold by day 3 with a trend to a
decrease in IL-6 by 2.9 fold. In addition, at day 14 plasma CRP was lower
with a trend to reduced plasma IL-6 in the simvastatin-treated group.

Together these results reflect the beneficial effects seen in previous in vitro
and animal studies. These measures are independent and so each provides
corroborating evidence of a beneficial effect of simvastatin in patients with
ALI. The study described above was not designed or powered to show an
effect of simvastatin on VFDs or mortality. However pulmonary and non-
pulmonary organ dysfunction as well as high levels of inflammatory cytokines
are associated with fewer VFDs and higher ICU mortality which suggests that
simvastatin may lead to improved clinical outcomes.

The findings above are supported by two small prospective randomised
controlled studies involving the acute use of statins in patients with sepsis and
pneumonia. These studies have not yet been published except in abstract
form. Choi et al. studied atorvastatin 10mg once daily in 74 patients with
sepsis and pneumonia [23]. Hospital mortality was reduced in the atorvastatin
group compared to placebo although this failed to reach significance (47
versus 53%; p=0.06). Similarly Gonzalez et al. conducted a study of
simvastatin 80mg once daily or placebo for 14 days in 40 patients with sepsis
and found simvastatin decreased hospital length of stay [24].

The intervention has acceptable side effects

Statins have been proven to be a well-tolerated class of drugs. An improved
mortality rate and no AEs have been reported in observational studies in
critically ill patients with sepsis who were receiving statins [12-18]. Importantly
no toxicity was reported when statins were continued throughout the ICU
course.

Simvastatin 80mg is within the licensed therapeutic range for the treatment of
hypercholesterolaemia. Although a different patient population, there is
evidence regarding the safety of simvastatin 80mg in patients with
cardiovascular disease. In a study where 2265 patients following an acute
coronary syndrome were randomised to receive simvastain 80mg, myopathy
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(Creatine Kinase (CK) >10 times the upper limit of normal associated with
muscle symptoms) occurred in only 0.4% and rhabdomyolysis (CK > 10000
units/L with or without muscle symptoms) in 0.13% receiving simvastatin
80mg [25]. Importantly in this study, follow-up was only at months 1, 4, and 8
and every 4 months thereafter for up to 24 months until trial completion. In a
further study where 6031 patients with a history of a previous myocardial
infarction were randomised to receive simvastain 80mg, myopathy occurred
in 0.9% and rhabdomyolysis in 0.18% receiving simvastatin 80mg [26]. In this
study participants were seen for follow-up only at 2, 4, 8, and 12 months, and
then at 6-month intervals with a median follow-up of 6 years. It is important to
emphasis the maximum treatment period with simvastatin 80mg in this study
is 28 days with safety monitoring (CK and liver transaminases) at days 3, 7,
14 and 28.

The data from our proof of concept study reassuringly found simvastatin
80mg was well tolerated and not associated with increased adverse events
(AEs) compared to placebo. There was no difference in CK levels or numbers
of patients with a CK >10 times the upper limit of normal between the groups.
There were no differences in creatinine levels between the groups.
Reassuringly there was a trend towards a lower incidence of renal
replacement therapy at day 14 in the simvastatin-treated group. Liver
transaminases (alanine transaminase (ALT) and aspartate aminotransferase
(AST)) were commonly elevated and although not significant this was more
common in the placebo-treated group. There were no differences in AEs or
serious adverse events (SAEs) between the groups. No drug-related SAEs
occurred during the study (Table 1).

Table 1: Safety data

Simvastatin Placebo p value
CK > 10 times ULN " (%) 4.5 8.7 0.58
ALT > 3 times ULN' (%) 4.4 8.0 0.60
AST > 3 times ULN" (%) 8.3 16.7 0.34
Adverse events (%) 47 43 0.79
Serious adverse events (%) 20 23 0.75

upper limit of normal

While there are data showing that high plasma concentrations of statins are
achieved in patients in ICU compared to normal controls [27, 28], in our proof
of concept study (unpublished data) this was not associated with increased
toxicity. In 3 recent randomised studies in patients with sepsis there was no
increased incidence of drug-related AEs [23, 24, 29]. Additionally this
confirms reliable drug delivery is achieved with the enteral route of
administration.

The risks to participants will be minimised by several elements of the study
design. The exclusion criteria prevent participation of patients who might be at
increased risk of statin-related adverse effects. In addition, patients who have
co-existing conditions that would benefit from statins as part of standard
clinical care will be excluded. There will be an emergency unblinding protocol
in the event of any life-threatening situation where knowledge of a patient’s
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3.2.6

3.2.7

3.2.8

3.2.9

allocation is necessary. Finally, we will closely monitor for liver and muscle
dysfunction. Treatment will be discontinued if CK levels are elevated >10
times the upper limit or if serum transaminases are elevated >5 times the
upper limit of the normal range.

Rationale for choice of simvastatin

The diverse effects of statins appear to represent a class effect. As outlined
above, in both in vitro and animal experiments statins show consistent effects
regardless of the choice of statin. In addition retrospective and prospective
human studies have included multiple statins and shown beneficial effects.
However, as the only statin with proof of concept efficacy and safety data in
ALI, simvastatin will be investigated in this study.

Rationale for simvastatin 28-day duration of treatment

The decision to examine treatment for up to 28 days is based on: 1) data from
our proof of concept study demonstrating ongoing clinical improvement to day
14; 2) data that the upper interquartile range for duration of ICU stay in
patients with ALI/ARDS is 14-18 days [1, 5]; and 3) observational trials
showing benefit with no reported toxicity when statins were continued
throughout the ICU stay.

Rationale for simvastatin 80mg dosage

Although there is a large amount of data suggesting statins may be beneficial
in animal models of ALI, only a single animal study has compared 2 doses of
simvastatin (5 or 20 mg/kg given intraperitoneally 24 hours before and
concomitantly with LPS to induce lung injury) and only the higher dose was
effective in attenuating lung injury [30].

Importantly, a recent retrospective observational study of statin usage in
patients with sepsis found a greater mortality benefit in patients who were
receiving a higher dose of statin [31].

Simvastatin 80mg is the only dose with proof of concept data and is well
tolerated in ALI and therefore simvastatin 80mg versus placebo once daily will
be investigated in this study.

Although it is acknowledged that the risk of adverse side effects is dose
related, on the basis of available evidence, simvastatin 80mg is safe,
particularly given the duration of treatment is only up to 28 days and these
patients will be intensively monitored.

There are no effective pharmacological therapies for ALI

The Cochrane systematic review of pharmacological treatments that included
22 studies of 14 different drugs concluded that “effective pharmacotherapy for
ALl is extremely limited, with insufficient evidence to support any specific
intervention” [32].

Protocol No: 10072DMcA-CS, Version No: 2.0, Date: 01-Sep-2010 13



The National Heart, Lung and Blood Institute Working Group considered the
future research directions in ALl in 2002 and concluded that clinical trials
underpinned by mechanistic investigations were essential to develop new
therapies for ALI [33].

3.2.10 Lack of published randomised controlled trials of statins in ALI

We have conducted a systematic review, searched registries of ongoing
clinical trials and contacted national and international experts in ALI. The
National Institutes of Health (NIH) has recently commenced a phase Il multi-
centre trial of rosuvastatin versus placebo for up to 28 days in patients with
sepsis-induced respiratory failure in the United States. Our trial will examine
simvastatin and investigate ALl due to all aetiologies, as well as study the
potential mechanism of action by which statins act. In addition, unlike the US
trial, an economic evaluation will be undertaken. We have confirmed there
have been and are no other trials of statins in ALI currently underway.

3.2.11 The proposed trial is supported by the critical care community

At a critical care research strategy meeting held by the ICCTG and the
Intensive Care Society of Ireland to assess the feasibility of undertaking ICU-
based multi-centre randomised clinical trials (06/2008), this trial was most
highly ranked by active ICU clinicians.

The study has been discussed with national and international experts with
experience in undertaking clinical trials in the critically ill and in patients with
ALl (including Dr D Young; Chief Investigator on an National Institute of
Health Research Evaluation Trials and Studies Coordinating Centre
(NETSCC) Health Technology Assessment (HTA) programme funded study
of high frequency ventilation in ARDS (OSCAR) and Prof T Walsh; Chair of
the UK Clinical Research Network Critical Care Specialty Group as well as
Prof J Truwitt and Prof G Bernard from the NIH-funded ARDS clinical trials
network). The study was also presented at the UK Critical Care Trials Forum
(06/2009). Feedback has consistently indicated that there is a need for this
trial; that the planned intervention (dose and duration of treatment) is well
considered; that the primary endpoint is appropriate; and that the trial is well
designed to address the research question.

3.2.12The intervention is simple and inexpensive
Simvastatin is an inexpensive treatment readily available from generic drug

manufacturers and costs less than £5 for 28 days’ treatment. By comparison
the cost per ICU bed-day exceeds £1800.
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4.1

4.2

5.1

TRIAL AIMS and OBJECTIVES

Trial Aim

The aim of this study is to test the hypothesis that treatment with enteral
simvastatin 80mg once daily for a maximum of 28 days will be of therapeutic
value in patients with ALI.

Trial Objectives
The study has two distinct objectives:

Objective 1: To conduct a prospective randomised, double-blind, placebo-
controlled phase Il multi-centre trial of simvastatin for the treatment of ALI.

Objective 2: To study the biological mechanisms of simvastatin treatment on:
(2a) systemic markers of inflammation; (2b) systemic cell-specific indices of
activation and injury to the alveolar epithelium and endothelium; (2c) lung
extracellular matrix degradation; (2d) assess whether response to simvastatin
is determined by genetic polymorphisms as well as link genotypic information
to the phenotypic information recorded as part of this study.

TRIAL DESIGN

Design of Trial

Prospective, randomised, double-blind, placebo-controlled phase [l multi-
centre trial of simvastatin in patients with ALI.

Protocol No: 10072DMcA-CS, Version No: 2.0, Date: 01-Sep-2010 15



5.2  Trial Schematic Diagram

Daily screening in ICU

Does the patient have a diagnosis of ALI?
(Acute onset AND PaO2/FiO: ratio < 40kPa AND bilateral infiltrates on CXR
AND no evidence of left atrial hypertension AND ventilated)

Within 48 hours
of onset of ALI

A 4

Patients with ALI assessed
for eligibility

Consent olgtained frorp the
PerLR or ProfLR

Excluded
Failure to fulfil inclusion and
exclusion criteria

Randomised
to HARP-2 study
N=540

A 4

Excluded
Consent declined

Placebo
N=270

v

Simvastatin 80mg
N=270

Data collection up to 28 days in ICU
Ventilator free days (VFD),

Safety, 28 day mortality,

Oxygenation index (Ol), Sequential organ failure assessment (SOFA),

Blood and urine samples (days 1, 3, 7, 14 and 28)

|

When patient has regained

Patients who refuse to

capacity they will be asked for
consent to continue

> continue will be withdrawn

HRQoL data collected at discharge, 3, 6, 12 months
Resource utilisation data collected at 6 and 12 months

:PerLR — Personal Legal Representative
ProfLR — Professional Legal Representative
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5.3

5.4

5.4.1

5.4.2

Trial Sites
Adult general ICUs will be selected on the basis of the following criteria.

Willingness to participate in the trial

Evidence that they have access to the patient population

Evidence of suitable facilities and resources to participate

Documented willingness to comply with the protocol, SOPs, the
principles of GCP and regulatory requirements

o=

Trial Patients

Patients will be eligible to participate in the study if they fulfil the following
inclusion and exclusion criteria.

Inclusion criteria:
1. Patient must be receiving invasive mechanical ventilation
2. Patient must have ALI [34] as defined by acute onset of:

a) hypoxic respiratory failure (PaO2/FiO2 < 40 kPa from 2 blood
gases >1 hour apart).

b) bilateral infiltrates on chest X-ray consistent with pulmonary
oedema.

C) No clinical evidence of left atrial hypertension or if measured, a
pulmonary arterial occlusion pressure (PAOP) less than or equal
to 18 mmHg. If a patient has a PAOP > 18 mmHg, then the
other criteria must persist for more than 12 hours after the
PAOP has declined to < 18 mmHg, and still be within the 48-
hour enrolment window

Acute onset is defined as follows: the duration of the hypoxia criterion (a) and
the chest X-ray criterion (b) must be <28 days at the time of randomisation.

Infiltrates considered “consistent with pulmonary oedema” include any patchy
or diffuse infiltrates not fully explained by mass, atelectasis, or effusion or
opacities known to be chronic (>28 days). The findings of vascular
redistribution, indistinct vessels, and indistinct cardiac borders are not
considered “consistent with pulmonary oedema”.

All ALI criteria (a-c above) must occur within the same 24 hour period. The
time of onset of ALI is when the last ALI criterion is met. Patients must be
enrolled within 48 hours of ALI onset

Exclusion criteria:

Age < 16 years

More than 48 hours from the onset of ALl

Patient is known to be pregnant

CK >10 times the upper limit of the normal range
Transaminases >5 times the upper limit of the normal range

gk
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5.5

5.6

5.7

5.7.1

6. Patients currently receiving ongoing and sustained treatment with any
of the following; itraconazole, ketoconazole, erythromycin,
clarithromycin, HIV protease inhibitors, nefazodone, cyclosporine,
amiodarone, verapamil or diltiazem

7. Patients with severe renal impairment (calculated creatinine clearance
less than 30ml/minute) not receiving renal replacement therapy

8. Severe liver disease (Child's Pugh score >12; Appendix 1)

9. Current or recent treatment (within 2 weeks) with statins

10.  Physician decision that a statin is required for proven indication

11.  Contraindication to enteral drug administration, e.g. patients with
mechanical bowel obstruction. Patients with high gastric aspirates due
to an ileus are not excluded.

12.  Domiciliary mechanical ventilation

13.  Known participation in other investigational medicinal product (IMP)
trials within 30 days

14.  Consent declined

15.  Treatment withdrawal imminent within 24 hours

16. Non-english speaking patients or those who do not adequately
understand verbal or written information unless an interpreter is
available

Duration of Trial

540 patients will be recruited over approximately 31 months, from at least 14
adult general ICUs. Following randomisation patients will participate in this
clinical trial for up to 12 months.

Trial Interventions

Patients will be randomised to receive once daily simvastatin 80mg (as two
40mg tablets) or 2 identical placebo tablets administered enterally via a
feeding tube or orally for up to 28 days.

Simvastatin administered enterally via a feeding tube is well absorbed in the
critically ill. Importantly, absorption is not impaired in the setting of delayed
gastrointestinal motility as determined by high nasogastric aspirates
(unpublished data).

Outcome Measures
Primary Outcome Measure

The primary outcome measure is VFDs to day 28 defined as the number of
days from the time of initiating unassisted breathing, to day 28 after
randomisation.

VFDs to day 28 are defined as the number of days from the time of initiating
unassisted breathing to day 28 after randomisation, assuming survival for at
least two consecutive calendar days after initiating unassisted breathing and
continued unassisted breathing to day 28. If a patient returns to assisted
breathing and subsequently achieves unassisted breathing to day 28, VFDs
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5.7.2

will be counted from the end of the last period of assisted breathing to day 28.
A period of assisted breathing lasting less than 24 hours and for the purpose
of a surgical procedure will not count against the VFD calculation. If a patient
was receiving assisted breathing at day 27 or dies prior to day 28, VFDs will
be zero. Patients transferred to another hospital or other health care facility
will be followed to day 28 to assess this endpoint.

In keeping with previous trials [35, 36], unassisted breathing is defined as:

extubated with supplemental oxygen or room air; or

open T-tube breathing; or

tracheostomy mask breathing; or

Continuous Positive Airway Pressure (CPAP) <5 cm H20 without
pressure support

eeTe

Patients receiving pressure support via non-invasive ventilation will be defined
as receiving assisted ventilation.

Secondary Outcome Measures

There are a number of secondary outcomes for this clinical trial which include
clinical outcomes, safety, biological mechanisms and data for the economic
evaluation.

5.7.2.1 Clinical Outcomes

Change in oxygenation index (Ol) from baseline to day 3, 7, 14 and 28
Change in sequential organ failure assessment (SOFA) score from
baselines to day 3, 7, 14 and 28

All cause mortality 28 days post randomisation

Mortality at (first) discharge from ICU

Mortality at (first) discharge from hospital

Mortality at 12 months post randomisation

NN —

2

5.7.2.2 Safety

1. CK >10 times the upper limit of normal (measured on days 1, 3, 7, 14
and 28)

2. ALT/AST >5 times the upper limit of normal (measured on days 1, 3, 7,
14 and 28)

3. Need for renal replacement therapy in patients with CK elevated >10
fold

4, Serious adverse events (SAEs) and occurrence of suspected
unexpected serious adverse reactions (SUSARs) as defined in section
7.4.2

5.7.2.3 Biological mechanisms

1. Neutrophil activation biomarkers which may include but are not limited
to measurement of plasma MPO and MMP-8
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6.2

2. Plasma inflammatory response biomarkers which may include but are
not limited to measurement of CRP, cytokines (including but not limited
to TNFa, IL-1B, IL-6, IL-8), proteases and anti-proteases, HO-1,
adhesion and activation molecule expression (including but not limited
to sICAM-1), coagulation factors (including but not limited to thrombin-
anti-thrombin complex, tissue factor, protein C, thrombomodulin and
plasminogen activator inhibitor-1), RAGE ligands and vitamin D status

3. Alveolar epithelial and endothelial injury biomarkers which may include
but are not limited to measurement of plasma cell specific biomarkers
such as RAGE, SP-D, Ang I/ll and vVWF)

4. Systemic endothelial function biomarkers which may include but is not
limited to measurement of spot urine albumin:creatinine ratio (ACR)
5. Pulmonary extracellular matrix (ECM) degradation and turnover

biomarkers which may include but are not limited to measurement of
urinary desmosine indexed to urine creatinine and procollagen peptide
0l

6. Assess whether response to simvastatin is determined by genetic
polymorphisms as well as link genotypic information to the phenotypic
information recorded as part of this study

7. Peripheral blood NF-kB activation

5.7.2.4 Data for Economic Evaluation

1. Health related quality of life (HRQoL)

EQ-5D at discharge 3, 6 and 12 months post randomisation
2. Resource use:

Length of ICU stay (level 3 care)

Length of HDU stay (level 2 care)

Length of hospital stay

Health service contacts up to 12 months post randomisation

TRIAL PROCEDURES

Screening Procedure

Patients will be prospectively screened daily, on the basis of the
inclusion/exclusion criteria as specified in the protocol by the local ICU
clinicians. Each Principal Investigator (PI) must retain a screening log and
only those patients with ALI must be entered into the screening log which will
be completed by the investigator or designee. If the patient is not recruited the
reason for not being enrolled on the trial must also be recorded on the
screening log.

Informed Consent Procedure

The study will be conducted in accordance with the ethical principles that have
their origin in the Declaration of Helsinki. Eligible patients may only be
included in the trial after obtaining written informed consent. Informed
consent must be obtained prior to conducting any trial specific procedures and
the process for obtaining informed consent must be documented in the
patient’s medical records (source documents which will be reviewed at the
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time of on site monitoring visits). Informed consent will also be obtained
specifically for genetic testing. Similar consent mechanisms have been used
successfully in other trials in similar populations [37].

Informed Consent Procedure for UK

Informed consent forms approved by the Research Ethics Committee (REC)
will be provided to each trial site. The Pl is responsible for ensuring that
informed consent for trial participation is given by each patient or a legal
representative. This requires that the informed consent form be signed and
personally dated by the patient or by the patient’'s legally acceptable
representative. An appropriately trained doctor or nurse may take consent. If
no consent is given a patient cannot be randomised into the trial.

The incapacitating nature of the condition precludes obtaining prospective
informed consent from participants. In this situation informed consent will be
sought from a Personal Legal Representative (PerLR) or Professional Legal
Representative (ProfLR) should no PerLR be available.

6.2.1.1 Personal Legal Representative Consent

Informed consent will be sought from the patient’'s PerLR who may be a
relative, partner or close friend. The PerLR will be informed about the trial by
the responsible clinician or a member of the research team and they will be
provided with a copy of the Covering Statement for the PerLR with an
attached Participant Information Sheet (PIS) and asked to give an opinion as
to whether the patient would object to taking part in such medical research. If
the PerLR decides that the patient would have no objection to participating in
the trial they will be asked to sign two copies of the PerLR Consent Form,
which will then be countersigned by the person taking consent. A copy of the
signed informed consent form will be placed in the patients’ medical records,
whilst the originals will be retained by the PerLR and by the PI in the
Investigator Site File (ISF).

6.2.1.2 Professional Legal Representative Consent

If the patient is unable to give informed consent and no PerLR is available, a
doctor who is not connected with the conduct of the trial may act as a ProfLR.
The doctor will be informed about the trial by the responsible clinician or a
member of the research team and given a copy of the PIS. If the doctor
decides that the patient is suitable for entry into the trial they will be asked to
sign two copies of the ProfLR Consent Form. A copy of the signed informed
consent form will be placed in the patients’ medical records, whilst the
originals will be retained by the doctor ProfLR and by the Pl in the ISF.

6.2.1.3 Retrospective Patient Consent

Patients will be informed of their participation in the trial by the responsible
clinician or a member of the research team once they regain capacity to
understand the details of the trial. The responsible clinician or a member of
the research team will discuss the study with the patient and the patient will be
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given a copy of the PIS to keep. The patient will be asked for consent to
participate in the trial and to sign two copies of the Consent to Continue Form,
which will then be countersigned by the person taking consent. A copy of the
signed Consent Form will be placed in the patient’ medical records whilst the
originals will be retained by the patient and by the Pl in the ISF. Where
consent to continue is not obtained, consent from the legal representative will
remain valid. If the patient refuses consent, data collected about the patient
will not be entered into the analysis.

6.2.1.4 Withdrawal of Consent

Patients may withdraw or be withdrawn (by PerLR or ProfLR) from the trial at
any time without prejudice. Data recorded up to the point of withdrawal will be
included in the trial analysis, unless consent to use their data has also been
withdrawn. If a patient or legal representative requests termination of the trial
drug during the treatment period, the drug will be stopped but the patient will
continue to be followed-up as part of the trial. If a patient or a PerLR
withdraws consent during trial treatment, the trial drug will be stopped but
permission will be sought to access medical records for data related to the
trial. If a patient or PerLR wishes to withdraw from the trial after completion of
trial treatment, permission to access medical records for trial data will be
sought.

Informed Consent Procedure for Ireland

Informed consent forms approved by the Research Ethics Committee (REC)
will be provided to each trial site. The Pl is responsible for ensuring that
informed consent/assent for trial participation is given by each patient or their
representative, respectively. This requires that the informed consent/assent
form be signed and personally dated by the patient or by their representative,
respectively. An appropriately trained doctor or nurse may take consent. If
no consent is given a patient cannot be randomised into the trial.

The incapacitating nature of the condition precludes obtaining prospective
informed consent from participants. In this situation informed assent will be
sought from the Patient's Representative or from a Professional
Representative should no suitable representative be available.

6.2.2.1 Patient Representative Assent

Informed assent will be sought from the patient’'s Representative who may be
a relative, partner or close friend. The Patient Representative will be informed
about the trial by the responsible clinician or a member of the research team
and they will be provided with a copy of the Covering Statement for the
representative with an attached Participant Information Sheet (PIS) and asked
to give an opinion as to whether the patient would object to taking part in such
medical research. If the patient representative decides that the patient would
have no objection to participating in the trial they will be asked to sign two
copies of the Patient Representative Assent Form, which will then be
countersigned by the person taking consent. A copy of the signed informed
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assent form will be placed in the patients’ medical records, whilst the originals
will be retained by the Patient Representative and by the Pl in the ISF.

6.2.2.2 Professional Representative Assent

If the patient is unable to give informed consent and no Patient
Representative is available, a doctor who is not connected with the conduct of
the trial may act as a Professional Representative. The doctor will be informed
about the trial by the responsible clinician or a member of the research team
and given a copy of the PIS. If the doctor decides that the patient is suitable
for entry into the trial they will be asked to sign two copies of the Professional
Representative Assent Form. A copy of the signed informed assent form will
be placed in the patients’ medical records, whilst the originals will be retained
by the Professional Representative and by the Pl in the ISF.

6.2.2.3 Retrospective Patient Consent

Patients will be informed of their participation in the trial by the responsible
clinician or a member of the research team once they regain capacity to
understand the details of the trial. The responsible clinician or a member of
the research team will discuss the study with the patient and the patient will be
given a copy of the PIS to keep. The patient will be asked for consent to
participate in the trial and to sign two copies of the Consent to Continue Form,
which will then be countersigned by the person taking consent. A copy of the
signed Consent Form will be placed in the patient’ medical records whilst the
originals will be retained by the patient and by the Pl in the ISF. Where
consent to continue is not obtained, consent from the Patient or Professional
Representative will remain valid. If the patient refuses consent, data collected
about the patient will not be entered into the analysis.

6.2.2.4 Withdrawal of Consent/Assent

Patients may withdraw or be withdrawn (by the Patient or Professional
Representative) from the trial at any time without prejudice. Data recorded up
to the point of withdrawal will be included in the trial analysis, unless consent
to use their data has also been withdrawn. If a Patient or Professional
Representative requests termination of the trial drug during the treatment
period, the drug will be stopped but the patient will continue to be followed-up
as part of the trial. If a patient or a Patient Representative withdraws
consent/assent during trial treatment, the trial drug will be stopped but
permission will be sought to access medical records for data related to the
trial. If a patient or Patient Representative wishes to withdraw from the trial
after completion of trial treatment, permission to access medical records for
trial data will be sought.

Patient Registration and Randomisation Procedure

After informed consent, patients will be randomised using an automated 24-
hour telephone randomisation service. Randomisation will be stratified by site
and by vasopressor requirement (defined as any inotropic requirement except
dopamine < 6mcg/kg/min). Each site participating in the study will have a
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6.4.1

6.4.2

6.4.3

unique site number which must be entered when using the randomisation
system. The randomisation service will ask to be provided with confirmation
that the patient fulfils the trial entry criteria and the data required for
stratification. The randomisation service will allocate a unique trial identifier to
each patient in accordance with the study randomisation schedule prepared
prior to the start of the trial. The unique trial identifier allocated at the time of
randomisation will be used throughout the trial for purposes of patient
identification. The randomisation service will confirm randomisation details by
email to the Clinical Trials Unit (CTU) and to the study site.

Trial Treatments

Patients will be randomised to receive once daily simvastatin 80mg (as two
40mg tablets) or 2 identical placebo tablets administered entrally via a feeding
tube or orally for up to 28 days. Treatment allocation will be blinded.

Study Drug Supply

Patient drug packs will be prepared by Victoria Pharmaceuticals (Boucher
Crescent, Belfast, UK). Simvastatin 40mg or identical placebo tablets will be
packaged in a white opaque HDPE plastic container which will be sealed with
a tamper-evident seal and labelled in compliance with applicable requlatory
requirements. Each container will contain 70 tablets of study drug for the
treatment of one patient for 28 days (plus 7 days overage). All trial drugs will
be packaged identically and identified only by the unique trial identifier.

Drug packs will be stored by Victoria Pharmaceuticals and dispatched by
them to participating hospital pharmacies under the instruction of the trial
manager who will be monitoring recruitment at participating sites. Hospital
pharmacies will ensure that all study drugs are stored in a secured area
separately from normal hospital stock under manufacturer’'s recommended
storage conditions.

Study Drug Storage
The study drug should be stored below 30°C..
Study Drug Dispensing

When a patient is recruited, the recruiting clinician will contact the
randomisation service to obtain the unique trial identifier to be allocated to the
patient. A confirmation email will be sent to the hospital pharmacy. The
clinician will complete a trial prescription form detailing the unique trial
identifier assigned to the patient. The hospital pharmacy will dispense the
drug pack labelled with the corresponding unique trial identifier for the patient.
The drug pack will contain all study drugs necessary to give a complete
course of trial treatment to one patient.
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6.4.5

6.4.6

6.4.7

Study Drug Administration

The first dose of study drug will be administered within 4 hours of
randomisation and subsequent doses will be at 10am daily starting on the
following calendar day. If for any reason a dose is not administered at the
intended time, it may be administered subsequently but not more than 12
hours after the intended time of administration.

If patients receive more than a single bolus of amiodarone after randomisation
the dose will be reduced to 40mg alternate dates, i.e. one tablet on alternate
days for the duration of the treatment period.

Study Drug Termination Criteria

Study drug will be discontinued if any one of the following conditions is met,
prior to the maximum treatment period (28 days from randomisation):

1. Study drug related adverse event

a) CK > 10 times the upper limit of normal (ULN)

b) ALT/AST > 5 times the ULN

Development of a clinical condition requiring immediate treatment with
a statin

Discharge from critical care environment

Death

Discontinuation of active medical treatment

Patient or relative request for withdrawal of patient from the study
Decision by the attending clinician that the study drug should be
discontinued on safety grounds

n
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Study Drug Treatment Compliance

Nursing staff at the site will administer the study drug. Any omission of study
drug will be recorded in the Case Report Form (CRF) to monitor treatment
compliance. As an additional confirmation of compliance, day 7 simvastatin
and its main active metabolite simvastatin acid will be measured in stored
plasma after the study is complete.

Study Drug Accountability

Hospital pharmacies will maintain accurate and adequate records including
dates of receipt, lot numbers/expiry date, quantities of drug shipments as well
as dates and amounts of study drug dispensed and returned. At the end of
the study, unallocated, unused and used study drug will be destroyed at site,
with permission from the Sponsors and in accordance with site pharmacy
procedure for destruction of IMP and hospital waste management policies. A
record of the destruction will be maintained.
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6.5

Clinical Management of Patients in the Trial

Patients involved in the trial will be managed according to best practice
established locally on each unit.

6.4.8.1 Standardised ventilatory, fluid management and weaning

Clinicians will be encouraged to use a low tidal volume strategy of ventilation
based on ideal body weight, a conservative fluid management protocol and a
standardised weaning strategy. Rescue therapies such as high frequency
oscillatory ventilation, nitric oxide and extracorporeal membrane oxygenation
can be used according to local policy.

6.4.8.2 Need for statin treatment in addition to the study drug

The exclusion criteria prevent patients with ALl who have a co-existing
condition that requires treatment with a statin as part of standard clinical care
being recruited. In patients where there is a clinical indication for acute and
immediate treatment with a statin after randomisation e.g. acute myocardial
infarction, study drug will be discontinued and a statin commenced. The
patient will not be unblinded and data collection will continue. This will be
recorded on the CRF. Otherwise patients will not be commenced on a statin
for the duration of the clinical trial. In a survey of patients admitted to ARDS
Network ICUs in the US less than 1% of patients had a statin commenced
during their ICU stay (personal communication; J Truwit ARDS Network
investigator).

Study Procedures for Unblinding

As a placebo controlled, double-blind trial, patients, clinicians and Pl will be
blinded to each patient’s allocation. All trial drugs, whether simvastatin or
placebo, will be packaged identically and identified only by a unique trial
identifier. Any Pl may request emergency unblinding on grounds of safety.
Emergency unblinding will be performed by telephone contact with the
randomisation service. This option may be used only if the patient’s future
treatment requires knowledge of the treatment assignment. If a Pl decides
that there is justification to unblind a patient, they should make every attempt
to contact the CTU, who will arrange for them to discuss the necessity of
unblinding with a clinical member of the trial team.

Trial Assessments

All patients must be evaluated during the study according to the schedule of
assessments outlined in Table 2.
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Table 2: Schedule of Assessments

Day
2

Day
3

Day
4

Day

Day

Day

Day
8-28

Day
14

Day
28

Discharge
and 3
months

6 and 12
months

Eligibility assessment

Informed consent

Baseline evaluation
and demographics

Randomisation

Study drug
administration

Ventilation status

><><><><><><—‘nU>
<

Oxygenation index

(01

Sequential Organ
Failure Assessment

(SOFA)

Blood sampling

(safety)

Blood and urine
sampling
(mechanisms)

Adverse events

Survival status

HRQoL assessment

(EQ-5D)

Resource utilisation

data

6.5.1

6.6

Blood and Urine Sampling (Mechanisms)

Blood and urine will be taken at baseline prior to study drug administration
(day 1) and on day 3, 7, 14 and 28 from all patients. Plasma from 20ml of
heparinised blood along with ali%uots of urine will be stored at —20°C initially
at the local site, and then at —70-C until analysis at the Respiratory Research
Laboratory at the Queen’s University of Belfast (QUB). Ten ml of blood will
also be collected on each patient in EDTA for genetic testing. Peripheral
blood NFkB activation will be measured in 20 patients recruited at the Royal
Hospitals Belfast site only. Heparinised blood (10ml) will be collected at
baseline prior to study drug administration (day 1) and on days 3 and 7. Blood
and urine will be stored beyond study completion for additional biomarker
studies pending additional ethical approval. Samples will be labelled with the
patient’s unique trial identifier.

Data Collection

To ensure accurate, complete and reliable data are collected the CTU will
provide training to site staff in the format of investigator meetings and/or site
initiation visits. The CTU will provide the Pl and research staff with training on
Good Clinical Practice (GCP), the protocol, completion of the CRF and trial
procedures including standard operating procedures (SOPs).
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6.6.1 Recording of Data

6.7

All data for an individual patient will be collected by each PI or their delegated
nominees and recorded in the CRF for the study. For the economic
evaluation HRQoL will be measured using the EQ-5D administered at
discharge, 3, 6 and 12 months. Resource utilisation data will be collected via
questionnaires administered at 6 and 12 months.

Patient identification on the CRF and questionnaires will be through their
unique trial identifier allocated at the time of randomisation and patient initials.
Data will be collected and recorded on the CRF and questionnaires by site
research team from the time the patient is considered for entry into the trial
through to their discharge from hospital. In the event that a patient is
transferred to another hospital, the site research team will liaise with the
receiving hospital to ensure complete data collection.

The CRF for the study will be 2-part non-carbon required forms. CRFs and
questionnaires are to be submitted to the CTU as per the CRF Submission
Schedule, along with a CRF Tracking Form. The top copy of each page
within the CRF will be returned to the CTU and the bottom copy will be
retained at the participating site.

6.6.1.1 Follow-up at 3, 6, and 12 months

All survivors will be followed up at 3, 6, and 12 months after randomisation.
HRQoL will be measured using the EQ-5D administered at discharge and at
3, 6 and 12 months. Resource utilisation data will be collected via
questionnaires administered at 6 and 12 months. Where the patient has been
discharged from hospital, questionnaires will be administered postally or by
telephone. The participating site will provide the trial manager at the CTU
with the name, address and contact details for the patient.

Trial patients will be asked to let the CTU know if they move house at any time
after hospital discharge. If questionnaires are not returned telephone contact
will be made to the trial patient to check that the questionnaire has been
received and the patient is happy to complete it, followed by a second copy of
the questionnaire. If the second questionnaire is not returned the patient will
be contacted by telephone and the outcome data collected over the
telephone.

Data Management

Following the submission of CRFs to the CTU, the data will be processed as
per the CTU SOPs. Data queries will be generated for the investigational site
as required to clarify data or request missing information. The designated site
staff will be required to respond to these queries and send them back to the
CTU after they have been reviewed and signed by the Pl / delegated staff
member. Any amended information will then be entered in the database. A
copy of the signed query form should be retained with the CRF at the
investigator site.
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6.8 End of Trial

The trial will end when 540 patients have been recruited and completed up to
twelve months of follow-up.

The trial will be stopped prematurely if:

e Mandated by the Research Ethics Committee

e Mandated by the Medicines and Healthcare products Regulatory
Agency (MHRA) or the Irish Medicines Board (IMB)

e Mandated by the Sponsors (e.g. following recommendations from the
Data Monitoring and Ethics Committee (DMEC))

e Funding for the trial ceases

The Research Ethics Committees that originally gave a favourable opinion of
the trial, the MHRA and IMB that issued the Clinical Trial Authorisations (CTA)
will be notified in writing once the trial has been concluded or if terminated

early.

7 PHARMACOVIGILANCE

Timely, accurate and complete reporting and analysis of safety information
from clinical trials is crucial for the protection of patients and are mandated by

regulatory agencies.

7.1

Definition of Adverse Events

The EU Clinical Trials Directive 2001/20 provides the definitions in Table 3.

Table 3: Terms and Definitions for Adverse Events

Term

Definition

Adverse Event (AE)

Any untoward medical occurrence in a patient or clinical trial subject
administered a medicinal product and which does not necessarily
have a causal relationship with this treatment.

Adverse Reaction (AR)

All untoward and unintended responses to an investigational
medicinal product related to any dose administered

Unexpected Adverse Reaction
(UAR)

An adverse reaction, the nature or severity of which is not
consistent with the applicable product information (e.g.
investigator’s brochure for an unauthorised investigational product
or summary of product characteristics for an authorised product).

Serious Adverse Event (SAE)

Serious Adverse Reaction
(SAR)

Suspected Unexpected
Serious Adverse Reaction
(SUSAR)

Respectively, any adverse event, adverse reaction or unexpected
adverse reaction that:

a) results in death; b) is life-threatening; c) requires hospitalisation
or prolongation of existing hospitalisation; d) results in persistent or
significant disability or incapacity; e) is a congenital anomaly or birth
defect; f) is any other important medical event(s) that carries a real,
not hypothetical, risk of one of the outcomes above
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7.3

7.4

7.4.1

Assessment of Causality

Each AE should be clinically assessed for causality based on the information
available, i.e. the relationship of the AE to the study drug. For the purposes of
this trial the causality should be assessed using the categories presented
below. Drug related AEs are defined as those considered by the Pl to have a
possible, probable or definite relationship to the study drug. The PI at each
site will evaluate all AE’s for causality using the following guide:

e Unrelated — clinical event with an incompatible time relationship to study
drug administration, and that could be explained by underlying disease, or
other drugs or chemicals

e Unlikely — clinical event whose time relationship to study drug
administration makes a causal connection improbable, but that could
plausibly be explained by underlying disease or other drugs or chemicals

e Possible — clinical event with reasonable time relationship to study drug
administration, but that could also be explained by concurrent disease or
other drugs or chemicals

e Probable — clinical event with a reasonable time relationship to study drug
administration, and is unlikely to be attributed to concurrent disease or
other drugs or chemicals

e Definite — clinical event with plausible time relationship to study drug
administration, and that cannot be explained by concurrent disease or
other drugs or chemicals

Adverse Event Reporting Period

The AE reporting period for this trial begins upon enrolment into the trial and
ends 30 days following the administration of the study drug. All AEs assessed
by the Pl as possibly related to the study drug and all SAEs that occur during
this time will be followed until they are resolved or are clearly determined to
be due to a patient’s stable or chronic condition or intercurrent iliness(es).

Adverse Event Reporting Requirements

AEs should be reported and documented on the relevant pages of the CRF, in
accordance with the procedures outlined below. The PI at each site will also
evaluate all AEs for expectedness in addition to causality.

Adverse Event Reporting

Because HARP-2 is recruiting a population that is already in a life-threatening
situation, it is expected that many of the participants will experience AEs.
Events that are expected in this population (i.e. events that are in keeping with
the patient’s underlying medical condition) should not be reported as AEs.

An adverse reaction (AR) is an AE which is related to the administration of the
study drug. If any AEs are related to the study drug (i.e. are ARs) they must
be reported on the AE form within the CRF.
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The following are ARs which are expected and must be reported on the AE
form within the CRF:

e CK >10 times the upper limit of normal
e ALT/AST >5 times the upper limit of normal

An unexpected adverse reaction (UAR) is an AE which is related to the
administration of the study drug and that is unexpected, in that it has not been
previously reported in the current Summary of Product Characteristics (SPC).
All UARs must be reported on the AE form within the CRF.

These events will be included as part of the safety analysis for the trial and do
not need to be reported separately to the CTU.

Serious Adverse Event Reporting

A SAE is defined as an AE that fulfils one or more of the criteria for severity
outlined in Table 3.

Because HARP-2 is recruiting a population that is already in a life-threatening
situation, it is expected that many of the participants will experience SAEs.
Events that are expected in this population (i.e. events that are in keeping with
the patient’s underlying medical condition) and that are collected as outcomes
of the trial, including death and organ failure should not be reported as SAEs.
Other SAEs must be reported. A serious adverse reaction (SAR) is an SAE
which is related to the administration of the study drug. If any of the above are
related to the study drug (i.e. are SARs) they must be reported to the CTU.

The following SAR is expected and must be reported on the SAE form within
the CRF.

e Need for renal replacement therapy in patients with CK > 10 times the
upper limit of normal

Suspected unexpected serious adverse reactions (SUSARs) are SAEs that
are considered to be caused by the study drug and are unexpected i.e. their
nature or severity is not consistent with the SPC.

If a SAE occurs, reporting will follow the regulatory requirements as
appropriate and all SUSARs will be the subject of expedited reporting. SAEs
will be evaluated by the Pl for causality (i.e. their relationship to study drug)
and expectedness. SAEs will be reported using the SAE form in the patient’s
CRF and must be reported to the CTU within 24 hours of becoming aware of
the event. The Pl should not wait until all information about the event is
available before notifying the CTU of the SAE. The CTU will acknowledge
receipt of the SAE form within one business day by fax or email to the site.
Information not available at the time of the initial report must be documented
on a follow up SAE form. Follow up information should be sought and
submitted as it becomes available. The follow up information should describe
whether the event has resolved or persists, if and how it was treated and
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whether the patient continues on the study or has been withdrawn from
treatment.

NOTE: All SAEs should also be documented on the AE form within the CRF.

The CTU is responsible for reporting SAEs to the Sponsors, ethics committee,
MHRA and IMB within the required timelines as per the regulatory
requirements. The CTU will ensure that all relevant information about a
SUSAR that is fatal or life threatening is reported to the relevant competent
authorities and ethics within 7 days after knowledge of such an event and that
all relevant information is communicated within an additional 8 days. All other
SUSARSs will be reported to the relevant competent authorities and research
ethics committees within 15 days after the knowledge of such an event.

STATISTICAL CONSIDERATIONS

Sample Size

The mean (standard deviation; SD) VFDs in 432 patients with ALl was 12.7
(10.6) days [38].

There are no prospective trials in patients with ALl to predict the treatment
effect size of simvastatin to improve VFDs. In a recent retrospective study,
statin usage in patients with ALI was associated with a 31% increase in VFDs
[19]. Our observational data showed a 37% relative improvement in mortality
in patients who received a statin [5].In our proof of concept study OI and
SOFA score improved by 50-66% respectively in the simvastatin-treated
group. Pre-treatment with simvastatin decreased a range of pulmonary
inflammatory mediators induced by lipopolysaccharide in healthy volunteers
by between 34-65% [20]. On the basis of these data, a conservative treatment
effect of 20% has been estimated for this study.

A 20% treatment effect represents a 2.6 day increase in VFDs. A 2.6 day
increase in VFDs either as a result of improved mortality and/or decreased
duration of ventilation would be of major importance from a clinical, patient
based and resource point of view. Previous studies have found that
interventions can demonstrate a change in VFDs of a similar or greater
magnitude. In a study comparing liberal and restrictive fluid regimens in ALI a
similar difference in VFDs was seen [35]. In addition in a study of 2 different
ventilatory strategies a reduction of 4 VFDs was achieved [39]. This indicates
that a treatment effect size of 2.6 VFDs can be achieved.

A sample size of 524 subjects (262 in each group) will have 80% power at a
two-tailed significance level of 0.05 to detect a 20% difference in VFDs. To
estimate loss after recruitment, previous data from the PAC-Man trial were
used where 2.4% of recruited patients or their relatives subsequently withdrew
their consent, or were randomised in error [37]. Thus if a dropout rate of 3% is
estimated this study will require a total of 540 patients (270 in each group).

The SD (10.6) for VFDs in ALI used for the sample size calculations is similar
to the SD for VFDs that has been consistently reported in other large multi-
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centre clinical trials [36, 39, 40]. In our proof of concept study the SD for VFDs
was smaller at 8.7 days in the placebo group, albeit this was a single centre
study. If a similar SD was found in the proposed clinical trial then our
estimated power would be greater.

Via the DMEC, when the primary outcome measure of VFDs is available for
270 patients, a sample size review will be undertaken by the independent
statistician. The purpose of this will be to check that the within-groups
variance has not been substantially underestimated which would mean that
the sample size had been underestimated. No other data will be analyzed.
The group allocation of the patients will not be revealed and this review would
not compare the 2 groups to examine treatment effects. In keeping with
recommendations on interim sample size review [41], the review would not
lead to a reduction of the sample size. The review would either lead to a
recommendation that the sample size remains unchanged or that it should be
increased. The DMEC would consider whether a recommended sample size
increase is feasible.

Data Analysis

Standard approaches will be used to detect patterns in missing data.
Analyses will be on an intention-to-treat basis. As VFDs are unlikely to be
normally distributed, the groups will be analyzed by comparing the medians
and 95% confidence intervals (Cl). The comparison of other continuous
outcomes will be by analysis of variance, including covariates where
appropriate. Statistical diagnostic methods will be used to check for violations
of the assumptions, and transformations will be performed where required. A
statistical interaction test will be used to assess differences in treatment
effects between the subgroups. For binary outcome measures risk ratios and
associated 95% CI will be calculated. Binary variables assessed daily will be
analysed using logistic regression analysis corrected for days at risk. Time-to-
event outcomes will be analysed by survival methods and reported as hazard
ratios with 95% CI. Correlations between changes in the biological markers
measured and physiological and clinical outcomes will assessed by
appropriate graphical and statistical methods including Chi-square and
Pearson’s correlation coefficient.

A detailed Statistical Analysis Plan (SAP) will be written by the trial statistician
and approved by the DMEC before the end of the trial.

Subgroup Analysis

Subgroup analyses will use a statistical test for interaction and will be reported
using 99% CI.

Four subgroup analyses are pre-specified, stratifying by:
1. Age by quartiles

2. Vasopressor requirement (defined as any inotropic requirement except
dopamine < 6mcg/kg/min); presence or absence

3. Sepsis versus non-sepsis aetiology of ALI

4. CRP level at baseline by quartiles
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HEALTH ECONOMIC EVALUATION

A within-trial Cost Effectiveness Analysis (CEA) will be undertaken to
compare the costs and outcomes of patients in each arm of the trial at 12
months follow-up (post-randomisation). A health service perspective will be
adopted for this analysis as recommended by the National Institute for Health
and Clinical Excellence (NICE) [42] with additional information being collected
relating to social care costs. The outcome for the analysis will be the Quality
Adjusted Life Year (QALY) and utilities will be measured using the EQ-5D at
discharge, 3, 6 and 12 months. Resource utilisation will be collected at 6 and
12 months only. Administration of the EQ-5D (at 4 separate time points) has
been undertaken to ensure that any utility differences between arms will be
fully captured.

Consistent with the perspective chosen for the analysis, resource utilisation
will be quantified (at all sites to allow evaluation of cost-effectiveness in both
jurisdictions), however, the focus of the proposed evaluation will be to
determine cost-effectiveness within a UK context. Hence unit costs will be
applied from national sources such as the National Health Service (NHS)
reference costs, British National Formulary (BNF) and the Personal Social
Services Research Unit (PSSRU) Unit Costs of Health and Social Care [43].
Where national costs are not available, unit costs will be identified in
consultation with finance departments of hospitals/Trusts. Patient-specific
resource utilisation (of primary, community and social care services) will be
extracted from the trial CRF and via self-completed patient questionnaires. It
will not be necessary to discount costs and outcomes (for the within-trial
analysis) given the duration of follow-up.

Parameter uncertainty will be addressed using probabilistic sensitivity
analysis. Outputs from the analysis will include the expected incremental cost
effectiveness ratio (ICER), a scatter plot on the cost effectiveness plane, cost
effectiveness acceptability curve (CEAC) and incremental net benefit (INB)
assuming a societal willingness-to-pay of £20,000/QALY or the Republic of
Ireland (ROI) equivalent.

REGULATIONS. ETHICS and GOVERNANCE

The trial will comply with the principles of GCP, the requirements and
standards set out by the EU Directive 2001/20/EC and the applicable
regulatory requirements in the UK, the Medicines for Human Use (Clinical
Trials) Regulations 2004 and subsequent amendments and the Research
Governance Framework and in Ireland, the European Communities (Clinical
Trials on Medicinal Products For Human Use) Regulations, 2004 and
subsequent amendments.

Sponsorship
The Belfast Health and Social Care Trust (BHSCT) will act as Sponsor for UK

study sites and the National University of Ireland (NUI) Galway will act as
Sponsor for Irish study sites. Each of the Sponsors will therefore only have
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responsibility for the conduct of the study at sites in each of their respective
jurisdictions.

Separate agreements will be put in place between each of the Sponsors and
individual participating sites within their respective jurisdictions. The Chief
Investigator (Cl) in the UK and the Cl in Ireland will take overall responsibility
for the conduct of the trial in each of their own jurisdictions.

Separate agreements will be put in place between each of the Sponsors and
the Clinical Research Support Centre (CRSC), the trials co-ordinating centre,
who will undertake delegated Sponsor duties in relation to the management of
this study.

In addition the PI at each site must agree to the Terms and Conditions of
participation in the trial before the study starts at that site.

Regulatory and Ethical Approvals

The trial will be conducted in accordance with the ethical principles that have
their origin in the Declaration of Helsinki. The protocol will be approved by a
Multi-Centre Research Ethics Committee (MREC) for UK sites and by a
recognised Research Ethic Committees (REC) for sites located in Ireland.

The trial will be conducted in accordance with the EU Directive 2001/20/EC
and adhere to the appropriate regulatory requirements in each jurisdiction. A
CTA will be obtained from the MHRA and IMB before the start of the trial.

The trial will be registered with the International Standard Randomised
Controlled Trial Number (ISRCTN) register and the European Union Drug
Regulating Authorities Clinical Trials (EudraCT) database.

The trial has been registered with the UK National Institute for Health
Research (NIHR) Clinical Research Portfolio. In order that the trial remains
on the NIHR Portfolio and receives the appropriate level of support through
the relevant Local Research Network, accrual data on patient recruitment will
be forwarded to the UK Clinical Research Network (UKCRN) Co-ordinating
Centre on a monthly basis by the CTU.

Ethical Considerations

The vulnerability of this study group is fully appreciated and every effort will be
undertaken to protect their safety and well-being. In line with the applicable
regulatory requirements and to comply with the Research Governance
Framework, consenting processes will be standardised and a robust SOP for
consenting participants will be adhered to.

Protocol Compliance
The investigators will conduct the study in compliance with the protocol given

approval/favourable opinion by the Ethics Committee and the appropriate
regulatory authority. = Changes to the protocol will require competent

Protocol No: 10072DMcA-CS, Version No: 2.0, Date: 01-Sep-2010 35



10.5

10.6

10.7

authority/ethics ~ committee  approval/favourable  opinion  prior to
implementation, except when modification is needed to eliminate an
immediate hazard(s) to patients. The CTU in collaboration with the Sponsors
will submit all protocol modifications to the competent authority/research
ethics committees for review in accordance with the governing regulations.
Protocol compliance will be monitored by the trial manager who will undertake
site visits to ensure that the trial protocol is adhered to and that necessary
paperwork (CRF’s, patient consent) are being completed appropriately. Any
deviations from the protocol will be fully documented in source documentation
and in the CRF.

Patient Confidentiality

In order to maintain confidentiality, all CRFs, questionnaires, study reports
and communication regarding the study will identify the patients by the
assigned unique trial identifier and initials only. Patient confidentiality will be
maintained at every stage and will not be made publicly available to the extent
permitted by the applicable laws and regulations.

Good Clinical Practice

The trial will be carried out in accordance with the principles of the
International Conference on Harmonisation Good Clinical Practice (ICH-GCP)
guidelines (www.ich.org). The CTU will provide training to Pl and research
staff on GCP.

Trial Monitoring

10.7.1 Direct Access to Data

The agreement with each Pl will include permission for trial related monitoring,
audits, ethics committee review and regulatory inspections, by providing direct
access to source data and trial related documentation. Consent from
patients/legal representatives for direct access to data will also be obtained.
The patients’ confidentiality will be maintained and will not be made publicly
available to the extent permitted by the applicable laws and regulations.

10.7.2 Monitoring Arrangements

The CTU will be responsible for trial monitoring. On-site monitoring visits will
be conducted in accordance with the study monitoring plan. On-site
monitoring will be an ongoing activity from the time of initiation until study
close-out and will comply with the principles of GCP and EU directive
2001/20/EC. The frequency and type of monitoring will be detailed in the
monitoring plan and agreed by the trial Sponsors.

Before the study starts at a participating site, an initiation visit will take place
to ensure that all relevant essential documents and trial supplies are in place
and that site staff are fully aware of the study protocol and SOPs. On site
monitoring visits during the study, will check the completeness of patient
records, the accuracy of entries on CRFs, the adherence to the protocol,
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SOPs and GCP, and the progress of patient recruitment. Monitoring will also
ensure that the study drug is being stored, dispensed and accounted for
according to specifications.

The Pl should ensure that access to all trial related documents including
source documents (to confirm their consistency with CRF entries) are
available during monitoring visits. The extent of source data verification
(SDV) will be documented in the monitoring plan.

Indemnity

The BHSCT will provide indemnity for any negligent harm caused to patients
by the design of the research protocol for UK study sites through the Clinical
Negligence Fund in Northern Ireland. In Ireland, the State Claims Agency,
Clinical Indemnity Scheme, will provide clinical indemnity for any harm caused
to patients by the design of the research protocol. Additionally, indemnity to
allow for no-fault compensation will be provided for by NUI Galway for Irish
sites. The Agreements put in place between the Sponsors and individual
participating sites will cover the indemnity provision for negligent harm.

Finance

The study is funded by the Efficacy and Mechanism Evaluation (EME)
programme, which is funded by the Medical Research Council (MRC) and
managed by the NIHR Evaluation, Trials and Studies Coordinating Centre
(NETSCC), based at the University of Southampton.

Record Retention

The PI will be provided with an ISF by the CTU and will maintain all trial
records according to GCP and the applicable regulatory requirements. The
trial master file (TMF) will be held by the CTU within the BHSCT and the
essential documents that make up the file will be listed in an SOP. On
completion of the trial the TMF and study data will be archived by the CTU
according to the applicable regulatory requirements and for up to 15 years as
required by the BHSCT and NUI Galway as Sponsors. Following confirmation
from the Sponsors the CTU will notify the Pl when they are no longer required
to maintain the files. If the Pl withdraws from the responsibility of keeping the
trial records, custody must be transferred to a person willing to accept
responsibility and this must be documented in writing to the CTU.

TRIAL COMMITTEES

Trial Management Arrangements

The Chief Investigators will have overall responsibility for the conduct of the
study. The CRSC CTU will be the Trial Co-ordinating Centre. The CTU will
provide trial management and coordination, data management, monitoring,
health economics and statistical services. The trial manager will be
responsible on a day to day basis for overseeing and co-ordinating the work
of the multi-disciplinary trial team, and will be the main contact between the
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trial team (section 2) and Pl and research staff at participating sites. The CTU
will assist and facilitate the setting up of sites wishing to collaborate in the trial
which will include:

e Arranging site initiation visits and providing training to site staff

e Development and distribution of the case report form and questionnaires

e Organisation of a telephone randomisation service for patient registration
on the trial

¢ Monitor the collection of data, process data and conduct data validation

Trial Management Group

A Trial Management Group (TMG) will be established and chaired by the trial
manager, and will have representation on it from the CTU, the ClI in the UK,
the Cl in Ireland and Sponsors (as required). This group will have
responsibility for the day to day operational management of the trial, and
regular meetings of the TMG will be held to discuss and solve problems and
monitor progress. The discussions of the TMG will be formally minuted and a
record kept in the TMF.

Trial Steering Committee

The conduct of the trial will be overseen by a Trial Steering Committee (TSC),
a group of experienced critical care personnel and trialists as well as a ‘lay’
representative and a senior member of staff from the CTU. Biannual meetings
will be held and will be formally minuted. Membership of the TSC is listed in
section 11.3.1 and representatives of the trial Sponsors and Funder will be
invited to all TSC meetings. The TSC, in the development of this protocol and
throughout the trial will take responsibility for monitoring and guiding overall
progress, scientific standards, operational delivery and protecting the rights
and safety of trial participants.

11.3.1 Trial Steering Committee Membership

Membership of the TSC will include:

Dr Duncan Young (Chair), Senior Clinical Lecturer in Intensive Care,
University of Oxford.

Dr Rupert Pearse, Senior Lecturer & Consultant in Intensive Care Medicine,
Barts and The London School of Medicine and Dentistry.

Professor Kathy Rowan, Director, Intensive Care National Audit & Research
Centre, London.

Mr Barry Williams, Chairman of the Critical Care Patient Liaison Committee
(CritPaL), The Intensive Care Society, London.

Professor Danny McAuley (Chief Investigator for UK), Professor/Consultant.
Centre for Infection and Immunity, Queen’s University Belfast.
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Professor John Laffey (Chief Investigator for Ireland), Professor and Head of
Department, Department of Anaesthesia and Intensive Care, Clinical Science
Institute, National University of Ireland Galway.

Ms Lynn Murphy, Quality Assurance Manager, Clinical Research Support
Centre, Clinical Trials Unit, Belfast.

Observers may be invited and be in attendance at TSC meetings, such as the
Sponsor or Funder representatives or the trial manager to provide input on
behalf of the CTU.

Data Monitoring and Ethics Committee

A DMEC will be appointed comprising two clinicians with experience in
undertaking clinical trials / caring for critically ill patients and a statistician who
are independent of the trial. Membership of the DMEC is listed in section
11.4.1 and biannual meetings will be held and formally minuted. The DMEC’s
responsibility is to safeguard the interests of the trial participants, in particular
with regard to safety and assist and advise the TSC so as to protect the
validity and credibility of the trial. The DMEC will monitor recruitment, adverse
events and outcome data.

During the recruitment period, reports will be provided to the DMEC which will
include information on the AEs reported, deaths from all causes at 28 days
and recruitment, along with any other data that the committee may request.

The DMEC will advise the TSC if, in their view, the randomised comparisons
have provided both (i) 'proof beyond reasonable doubt' that for all, or some,
the treatment is clearly indicated or clearly contra-indicated and (ii) evidence
that might reasonably be expected to materially influence future patient
management. Following a report from the DMEC, the TSC will decide what
actions, if any, are required. Unless the DMEC request cessation of the trial
the TSC and the collaborators will not be informed of the interim results.

11.4.1 Data Monitoring and Ethics Committee Membership

Membership of the DMEC will include:

Dr Geoff Bellingan (Chair), Clinical Director of Bloomsbury Institute of
Intensive Care Medicine, University College of London Hospitals National
Health Service (NHS) Foundation Trust, London.

Dr David Harrison, Senior Statistician, Intensive Care National Audit &
Research Centre, London.

Dr Anthony Gordon, Consultant & Honorary Senior Lecturer, Critical Care
Medicine, Charing Cross Hospital Imperial College NHS Trust, London.
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User Involvement

The study will be registered with the INVOLVE open-access database which
registers research health care projects involving members of the public as
partners in the research process (http:/www.involve.org.uk). Patient
experience whilst critically ill will be taken into consideration when preparing
patient information leaflets and consent forms. The Chairman of CritPaL
(Barry Williams) will represent the patient’s perspective on the TSC ensuring
that the trial remains considerate of the needs of the patients and their
families.

PROPOSED TRIAL MILESTONES

The trial will be carried out over 4 years. There will be a 3 month run-in period
to allow regulatory applications, set-up and training. Patient recruitment has
conservatively been estimated at 1.3 patients/site/month over 31 months.
There will be 12 months of follow up to collect HRQoL outcomes. Data
cleaning and validation, analysis of the primary and other physiological
outcomes, laboratory assays and analyses, and publication of these results
will also be undertaken during this 12 month period. A final 2-month period is
required for analysis and publication of the follow-up results. Trial milestones
are detailed in the project GANTT chart shown in Table 4.

Table 4: Trial Milestones

Year

1 2 3 4

Quarter

Management
meetings

XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX

XXX

Steering

committee

DMEC

Trial set up

Patient

recruitment

Patient
accrual

36 90 ([ 144 | 198 | 252 | 306 | 360 | 414 | 468 | 522 | 540

HRQoL
follow-up

Data entry

QA and

monitoring

Laborato
analysis

ry

HE analysis

Data analysis

Trial Report

Trial clos
down

e

Dissemination
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DISSEMINATION

The success of the trial depends on the collaboration of doctors, nurses and
researchers from across the study sites. Therefore the results of the trial will
be reported first to trial collaborators. The trial will be reported in accordance
with the Consolidated Standards of Reporting Trials (CONSORT) guidelines
(www.consort-statement.org).

The findings will be presented at national and international meetings with
open access abstracts on-line e.g. the American Thoracic Society annual
meeting, and in accordance with the open access policies proposed by the
leading research funding bodies we aim to publish the findings in high quality
peer-reviewed open access (via Pubmed) journals. This will secure a
searchable compendium of these publications and make the results readily
accessible to the public, health care professionals and scientists.

Due to limited resources, it will be not be possible to provide each surviving
patient with a personal copy of the results of the trial. However a lay person’s
summary of the principal findings of the results will be sent to all patients
involved in the study at their request. In addition a lay person’s summary will
be sent to local and national patient support and liaison groups (e.g. CritPaL,
hospital patient groups). A report of the study findings will be sent to the
INVOLVE registry. Where appropriate, research details will also be posted on
institutional websites available to the general public. In addition, the most
significant results will be communicated to the public through press releases.
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| Appendix 1

| Child-Pugh Classification

(From Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams R (1973).
Transection of the oesophagus for bleeding oesophageal varices. The British Journal
of Surgery 60 (8): 646-9.)

The score employs five clinical measures of liver disease. Each measure is scored
1-3, with 3 indicating most severe derangement.

Points scored

1 2 3

Serum bilirubin pmol/I <35 35-50 >50
Serum albumin g/I >35 28-35 <28
Ascites None Slight Moderate
Encephalopathy None Grade 1-2 Grade 3-4
Coagulation | PT secs. 1-4 4-10 >10

prolonged

INR <1.7 1.71-2.20 >2.20

Encephalopathy grades are scored as follows:

Grade 1 -

Grade 2 -

Grade 3 -

Grade 4 -
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Trivial lack of awareness; euphoria or anxiety; shortened attention
span; impaired performance of addition.
Lethargy or apathy; minimal disorientation for time or place; subtle

personality change; inappropriate behavior; impaired performance of

subtraction

Somnolence to semistupor, but responsive to verbal stimuli; confusion;

gross disorientation

Coma (unresponsive to verbal or noxious stimuli).
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