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STATEMENT OF COMPLIANCE 

The study will be carried out in accordance with Good Clinical Practice (GCP) as required by the following: 

 United States (US) Code of Federal Regulations (CFR) applicable to clinical studies (45 CFR Part 46; 21 
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PROTOCOL SUMMARY 

Title:
 

LIPS-A: Lung Injury Prevention Study with Aspirin 
 

Objectives:
Primary:  

 To assess the efficacy and safety of early administration 
of ASA for reducing the development of Acute Lung 
Injury (ALI) in high risk patients and inform the design of 
phase III trial  

 
Secondary:  

 To determine if early administration of ASA modulates 
plasma mediators shown to be important in the 
development of ALI and its outcomes  

 To evaluate the mechanisms by which antiplatelet agent 
(ASA) may modulate the development and progression 
of lung injury in patients at risk 

 To determine the value of plasma biomarkers of lung 
injury to predict ALI development in patients at risk 
(beyond clinical variables) 

Inclusion Criteria: Adult patients (age >18) presented to the hospital through the 
emergency department (ED) at high risk of developing ALI 
(Lung Injury Prediction Score-LIPS greater than or equal to 4) 
who are within 12 hours of hospital presentation. 

Exclusion Criteria: 
 Anti-platelet therapy on admission or within 7 days prior 

to admission 
 Presented to outside hospital ED >12 hrs before arrival 

at site’s facility 
 Inability to obtain consent within 12 hours of hospital 

presentation 
 Admitted for elective surgery  
 Acute lung injury prior to randomization 
 Receiving mechanical ventilation through a 

tracheostomy tube prior to current hospital admission 
(patient who is ventilator dependent) 

 Presence of bilateral pulmonary infiltrates on admission 
if he or she has a history of bilateral pulmonary infiltrates 
(as evidenced by previous x-rays) that can reasonably 
explain the current degree of pulmonary infiltrates 
present. 

 Patients with only one lung (prior pneumonectomy) 
 Presentation due to pure heart failure and no other 

known risk factors for ALI. 
 Allergy to aspirin or NSAID’s 
 Bleeding disorder 
 Suspected active bleeding or judged to be at high risk for 

bleeding 
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 Active peptic ulcer disease (peptic ulcer bleeding within 
past 6 weeks) 

 Severe chronic liver disease  
 Inability to administer the study drug 
 Expected hospital stay <48 hours 
 Admitted for comfort or hospice care 
 Patient, surrogate or physician not committed to full 

support (Exception: a patient will not be excluded if 
he/she would receive all supportive care except for 
attempts at resuscitation from cardiac arrest) 

 Not anticipated to survive >48 hours 
 Previously enrolled in this trial 
 Enrolled in a concomitant intervention trial that may 

interfere with the progression of ALI, interact with ASA, 
or be in conflict with CLIP elements 

 Pregnant or breastfeeding 

Description of Study 
Design:

 Multi-center, prospective, randomized, placebo-
controlled phase II clinical trial 

 Four hundred patients at high risk of ALI will be 
randomized to receive either a one time loading dose of 
ASA (325 mg) on day one followed by ASA (81 mg) on 
days 2-7 or identical placebo 

 Treatment will continue until seven days after 
enrollment, death, or hospital discharge, whichever 
comes first 

Efficacy:  

Primary: 

 Decrease in the incident ALI in patients at risk 

Secondary: 

 Decrease in pulmonary (LIS, VFDs) and nonpulmonary 
(SOFA) organ failures 

 Plasma biomarkers of ALI at baseline, and on days 2 
and 4 

Safety: 
Reported adverse events, allergic reactions, bleeding, acute 
kidney injury, hospital mortality and length of stay, and abnormal 
safety lab values

Discontinuation of study 
drug administration 

Patient or surrogate request, hospital discharge, suspected 
allergic reaction, new bleeding or a newly increased bleeding 
risk, development of acute kidney injury, any serious adverse 
event thought to be related to study drug 
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Estimated Time to 
Complete Enrollment: 2 years 
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 Scientific Advisory Board: PJ Cobb, P Park, N Gentile, R 
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Durham NC, Massachusetts General Hospital, Boston MA, 
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1 BACKGROUND INFORMATION AND SCIENTIFIC RATIONALE 

1.1 Prevention of ALI:  During the 1960s, advances in positive pressure mechanical ventilation led to 
recognition of a distinct form of respiratory failure precipitated by widespread acute injury to both lungs.  Today, 
clinicians recognize this as acute lung injury/acute respiratory distress syndrome (ALI/ARDS), a common 
devastating complication after acute illness or injury with an in-hospital mortality of approximately 40%.2  
Epidemiologic studies suggest that there are approximately 200,000 cases of ALI in the United States each 
year, associated with 75,000 deaths.  Moreover, ALI accounts for 3.5 million hospital days, long-term decrease 
in quality of life, and enormous costs related to intensive care and rehabilitation3.  Therefore, ALI/ARDS 
represents a major public health problem and effective prevention of ALI could potentially save more lives and 
further reduce dysfunction and healthcare cost than instituting treatment after the development of the full blown 
syndrome and other organ failures. 

The “lung attack” is characterized by abrupt injury to the alveolar-capillary barrier resulting in alveolar flooding, 
inflammation and change in surfactant properties with severe impairment of oxygenation resulting in respiratory 
failure requiring mechanical ventilation.4  Multiple mechanisms interact leading to the destruction of alveolar-
capillary barrier and ALI.  Preclinical studies support critical roles of oxidative stress,5 lung deformation,6-8 loss 
of compartmentalization of inflammation9,10 and intravascular coagulation.11  The clinical syndrome of ALI 
generally occurs as a complication of an initial predisposing acute injury such as  pneumonia, aspiration, 
sepsis, trauma, shock, or massive transfusion.12  But, only a fraction of patients with these initial injuries (10-
30%) develop ALI/ARDS 13,14.  On hospital presentation, only 30% of ALI patients fulfill criteria for ALI within six 
hours of presentation to the emergency department (ED)1.  The majority of ALI patients develop ALI a median 
of two days after hospital presentation (IQR 1-4 days).  This period of time between hospital presentation and 
development of ALI presents a window of opportunity for interventions to prevent the development of ALI.  
 
1.2 Aspirin therapy and the prevention of ALI:  ASA may prevent the development and progression of 
ALI through multiple mechanisms including inhibition of platelet activation and generation of anti-inflammatory 
lipid mediators. (Figure 1) 
 
Platelet activation:  Platelet activation has been linked to numerous biologic processes beyond hemostasis, 
including inflammation, vascular permeability and altered immune function.15,16  Likewise, platelet activation 
and aggregation have been shown to be important in the development of lung injury.  Once activated by 
thrombin, adenosine diphosphate (ADP), platelet-activating factor (PAF) and/or thromboxane A2 (TXA2), 
platelets adhere to the vascular endothelium within the lungs, aggregate, and interact with polymorphonuclear 
cells via platelet P-selectin, glycoprotein IIb/IIIa and von Willebrand Factor (vWF).17  This process is termed 
secondary capture and has been shown to increase pulmonary vascular permeability.18  The resultant escape 
of fluid and plasma proteins from the intravascular space into the lungs leads to the fully established syndrome 
of ALI.17,19-24  Moreover, pre-clinical studies suggest that platelet activation and sequestration play a central 
role in the pathogenesis of ALI/ARDS.17,18,25-27  Looney et. al. recently demonstrated that platelets/neutrophil 
aggregation is pivotal in the development of transfusion related acute lung injury (TRALI) and in neutrophil 
dependent lung injury models such as  acid-induced lung injury and that depletion of platelets protects against 
ALI development in mice.28 
 
Even at 81 mg, ASA acetylates and irreversibly inhibits cyclooxygenase-1 (COX-1) in platelets leading to 
inhibition of thromboxane A2 generation and platelet aggregation.29  This is one of the mechanisms underlying 
the protective effect of ASA on myocardial infarction and strokes.  Recent clinical evidence suggests that 
potential for the prevention of organ dysfunction when anti-platelet therapy is taken before an event that 
causes hospitalization and ICU treatment.30  Pre-operative ASA administration before coronary artery bypass 
surgery was associated with significantly decreased pericardial thromboxane levels, improved oxygenation, 
and time on ventilator.31  Furthermore, Looney and colleagues showed that ASA decreased plasma 
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thromboxane, reduced platelet sequestration in the lung without affecting neutrophil sequestration, and largely 
prevented the development of and mortality in TRALI.28

 
Anti-Inflammatory Lipid Mediators:  The resolution of inflammation is now recognized to be an important 
mechanism to re-establish balance, limit tissue injury, and restore homeostasis in host defense.  Eicosanoids 
like the leukotrienes, thromboxane, and prostaglandins have been well recognized as being strongly pro-
inflammatory and prominent in ALI and other inflammatory diseases.32  
It is now better appreciated 
that during inflammation, the 
arachidonic acid pathway 
can switch from production 
of these pro-inflammatory 
eicosanoids to anti-
inflammatory lipid mediators 
like lipoxin A4 (LXA4) which 
are recently recognized as 
being important in limiting 
and in resolving 
inflammation.33,34  

Figure 1:  Illustration of the potential role of ASA, lipoxins (LXs), 
and aspirin-triggered lipoxins (ATLs) on the mediators of ALI 
development and progression.  Black arrows indicate events in 
ALI.  Grey arrows indicate action of ASA, LTXs, or ATLs.  
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In addition to inhibition of 
leukotrienes and 
thromboxane, ASA redirects 
the enzymatic activities of 
COX-2 from generation of 
intermediates of 
leukotrienes and 
thromboxane to conversion 
of arachidonic acid to 15R-
hydroxytetratraenoic acid in 
cytokine-primed endothelial 
or epithelial cells which is 
then rapidly converted by activated neutrophils to 15-epi-lipoxin A4 or Aspirin-Triggered lipoxins (ATLs).35   
Lipoxins (LXs) and ATLs have been found to have an anti-inflammatory and pro-resolving properties that are 
potentially important in the development of ALI including: inhibition of NF B by decreasing degradation of 
I B36,37, inhibition of neutrophil recruitment and adhesion by decreased expression of ICAM-1 and VCAM38, 
decrease in heat shock protein39, reduction of oxidative stress by increasing heme-oxygenase 140, increased 
recruitment of monocytes and macrophages without causing release of reactive oxygen species and enhanced 
phagocytosis and clearance of apoptotic leukocytes by these cells34,41.  Treatment with ATLs in various murine 
models of ALIs protected against the development of and mortality in ALI with evidence of reduction in 
inflammatory cytokines like IL-6 and TNF- , decrease pulmonary edema, BAL neutrophils, oxidative 
stress/lipid perioxidation, and histologic lung injury while increasing neutrophil apoptosis.40,42  Fukunaga et. al. 
found COX-2 expression to be enhanced in ALI and that treatment with ASA increases the production of ATLs 
and reduced lung injury.43   
 
Our group has found an association between ASA therapy and decreased development of ALI in three large 
cohorts of at risk patients44 (See preliminary studies).  These strong lines of preliminary evidence make aspirin 
an ideal candidate intervention for prevention of ALI and its associated morbidity. The proposed phase II trial 
will examine the utility and safety of ASA to modulate lung injury, non-pulmonary organ failure, and surrogate 
biomarkers of ALI development and outcomes.  It will be complemented by our ancillary study in which we 
intend to investigate whether ASA reduces thromboxane and platelet-neutrophil aggregate and increase LTXA4 
and ATLs in patients at risk for development of ALI and whether changes in these mediators accounts for any 
potential effect or lack of effect of ASA on the prevention of ALI.   
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This prospective cohort of at-risk patients enrolled before ALI also offers an opportunity to better understand 
the development of ALI.  Our group has derived and validated a clinical prediction tool (LIPS) for identification 
of individuals at increased risk for development of ALI.  However, plasma biomarkers offer the potential to 
improve the predictive value of LIPS.  Our collaborator Dr. Lorraine Ware has recently demonstrated that a 
combination of clinical predictors and plasma biomarkers better predicted the outcome of ALI than either 
clinical markers or biomarkers alone.45  However much of the previous studies on biomarkers in ALI have 
focused on ALI outcomes of mortality.46-48  While some notable studies examined the development of ALI in at 
risk individuals, few to no clinical predictors for ALI were accounted for in the analysis and timing of the 
samples can be variable even within the same study.49-51  The proposed study offers a unique opportunity to 
examine early plasma biomarkers prior to development of ALI in a cohort of well phenotyped at-risk patients. 
Identification of early markers of lung injury prior to ALI can clarify the mechanistic effects of ASA on the 
development of ALI and identify relevant pathophysiologic pathways for future ALI prevention targets. 
 

 

2

1.3 INNOVATION:  There is no pharmacologic intervention to treat or prevent the development of ALI.  
ASA is well recognized 
epidemiologically as an 
effective chemo-prophylactic 
agent against myocardial 
infarction, cerebrovascular 
accidents52, and colon 
cancer53, due mostly to its well-
recognized anti-platelet and 
anti-inflammatory actions.  
However, the use of ASA to 
prevent ALI is novel.  Indeed, 
we propose in this grant to lay 
the framework for a new 
direction in ALI research aimed 
at preventing development of 
the disease rather then 
treating it once it is 
established.  Establishing such 
a framework requires two other 
innovative steps.  

1.4 Identification of 
patients at high risk for development of ALI:  Without early, effective identification, any potentially beneficial 
therapy may be delivered either too late or to the wrong population.  Epidemiologic data suggest that ALI is 
rarely present at the time of initial ED evaluation, but develops over a period of hours to days in a subset of at 
risk patients.12-14,54-58  However, enrollment of non-selected patients on hospital presentation into ALI 
prevention studies is neither feasible nor efficient since only a minority of patients will progress to ALI.56  Our 
group has developed and validated the Lung Injury Prevention Score (LIPS) which will allow early identification 
of patients at high risk for development of ALI within the window of opportunity (Figure 2) for enrollment into a 
clinical trial to prevent the development of ALI (see preliminary studies)1. 

1.5 Standardization of clinical practice known to affect outcomes in critically ill patients with and at risk 
for ALI must be addressed.  During the period between hospital admission and the development of ALI, health 
care delivery factors (delayed treatment of infection and shock, fluid and transfusion, aspiration, 
hyperventilation), may be as important as individual biology in determining the development and outcome of 
ALI (Figure 2).55,57,59-65  Thus, in order to effectively investigate preventive strategies in ALI, one needs to 
standardize and optimize the clinical processes during the early hospitalization when the patient is most at risk 
for development of ALI. ARDSnet have repeatedly demonstrated the value for standardization of clinical 
processes surrounding the treatment of ALI patient.  This application proposes to study the utility of ASA to 
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prevent the development of ALI after standardizing the early clinical processes that are important in critical 
illness and in ALI.  A set of simple clinical interventions, (CLIP-Checklist for Lung Injury Prevention), 
incorporating many of the clinical interventions previously associated with either reduced risk of development 
or improved outcomes of ALI have been identified after an extensive literature review and discussion between 
the multidisciplinary members of the LIPS group in the USCIITG.  Standardization of best practices in at risk 
patients will decrease the heterogeneity of the risk modifiers that may influence the development of lung injury 
and will lay the ground work for targeted interventions designed to prevent the development and progression of 
ALI 
 
We now propose a multicenter, phase II, double-blind, placebo-controlled, randomized clinical trial of aspirin for 
the prevention of ALI.  Our group has a demonstrated expertise in factors related to development of ALI and 
the ability to collaborate on complex projects of this type.   
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2 OBJECTIVES 

2.1 Study Objectives 

2.1.1  Primary Objective:  
 To assess the efficacy and safety of early administration of ASA for reducing the development of Acute 

Lung Injury (ALI) in high risk patients.  
 

2.1.2  Secondary Objectives:  
 To determine if early administration of ASA modulates plasma mediators shown to be important in the 

development of ALI and its outcomes  
 To evaluate the mechanisms by which antiplatelet agent (ASA) may modulate the development and 

progression of lung injury in patients at risk 
 To determine the value of plasma biomarkers of lung injury to predict ALI development in patients at 

risk (beyond clinical variables) 
 To inform the design of future studies 

2.2 Outcome Measures 
 
2.2.1 Primary Efficacy Endpoint: 

 Development of acute lung injury (ALI) according to the American-European consensus conference 
criteria during the seven days after hospital admission1,66

2.2.2  Secondary Endpoints: 
 Lung injury score (LIS) 
 Sequential Organ Failure Assessment (SOFA)
 Ventilator free days to day 28 (VFD)
 Hospital and ICU mortality to day 28
 Hospital and ICU lengths of stay to day 28
 Plasma biomarkers of acute lung injury: SP-D, RAGE, IL-6, IL-8, IL-10, ICAM-1, PAI-1, WVF, and 

PROTC on day 1, 2 and 4 after admission 
 

2.2.3  Safety Endpoints 
 Serious Adverse Events and Adverse Events and safety lab values 
 Allergic reactions 
 Bleeding 
 Acute kidney injury 
 Hospital and ICU mortality to day 28
 Hospital and ICU lengths of stay to day 28

2.2.4  Exploratory Endpoints 
 6 months survival, QOL (SF12), functional status (Barthel Index), and frailty (VES) assessed by phone 

follow up interview
 12 months survival, QOL (SF12), functional status (Barthel Index), and frailty (VES) assessed by phone 

follow up interview
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3 STUDY DESIGN 

3.1 Primary Study  
This is a multi-center, randomized, double-blind clinical trial assessing the efficacy of early administration of 
ASA vs placebo in decreasing the development and progression of ALI in high risk patients.  A study 
population of 400 emergency room patients at high risk of ALI (LIPS 4)1 will be enrolled and randomized to 
oral ASA or placebo until seven days, death or hospital discharge, whichever comes first. 

A key co-interventions  (infection control, aspiration precautions, mechanical ventilation, fluid and 
transfusion) will be standardized across all patients with the Checklist for Lung Injury Prevention (CLIP)67. 
Plasma samples will be obtained at serial intervals (day 1, 2 and 4) and assessed for a variety of ALI 
biomarkers to better assess the association between coagulation, inflammation, aspirin treatment and 
development of ALI.  Hospital survivors will undergo a brief follow up phone survey to assess functional status 
(Barthel Index), health related QOL (Short Form 12), and frailty (VES) six months and twelve months after 
enrollment.  

The study length will be three years with a planned two-year enrollment, minimum twelve months follow-up, 
six month start-up and six month closeout period.   

3.2 Ancillary Study  
This proposal is an Ancillary Study to a Parent Phase II clinical trial “LIPS-A:  Lung Injury Prevention Score 
With Aspirin” that will prospectively determine the impact of early aspirin administration on the incidence and 
severity of ALI/ARDS. Preliminary data for the parent trial demonstrates a protective effect of aspirin in 
preventing ALI in high-risk patients, so in conjunction with LIPS-A, we propose to determine biochemical and 
cellular mechanisms for aspirin in ALI/ARDS.  Our central hypothesis is that: 

Aspirin can prevent the development of acute lung injury in select high risk patients by increasing 15-epi-lipoxin 
and decreasing thromboxane generation during heterotypic interactions between platelet-neutrophil 
aggregates and endothelial cells. 
 
To test our central hypothesis, we propose the following specific aims to: 
1. Determine the relationship between aspirin-triggered 15-epi-lipoxin formation and acute lung 

injury prevention and severity.  This aim will test the working hypothesis that high risk patients receiving 
aspirin generate anti-inflammatory and pro-resolving 15-epi-lipoxins that decrease the incidence and 
severity of ALI.  Vascular 15-epi-lipoxins are generated during interactions between aspirin-acetylated 
cyclooxygenase-2 and leukocyte 5-lipoxygenase.  Plasma 15-epi-lipoxin will be measured and statistical 
relationships determined between levels on (a) baseline and ALI incidence and (b) day two and four and 
the subjects’ aspirin status and lung injury score. 

2. Determine the relationship between aspirin-mediated inhibition of thromboxane and acute lung 
injury prevention and severity. Because aspirin’s benefit may derive principally from anti-platelet actions, 
this aim will test the working hypothesis that high risk patients receiving aspirin generate lower amounts of 
cyclooxygenase-1 derived thromboxane by activated platelets that decreases the incidence and severity of 
ALI.  Plasma thromboxane B2 will be measured and statistical relationships determined between levels on 
(a) baseline and ALI incidence and (b) days two and four and the subjects’ aspirin status and lung injury 
score. 

3. Determine the relationship between platelet-neutrophil aggregates in whole blood and aspirin-
mediated protection for ALI. This aim will test the working hypothesis that increased platelet-neutrophil 
aggregates in whole blood is a predictive biomarker of vascular inflammation that increases risk for ALI and 
identifies a target sub-population that benefits from early aspirin.  Platelet-neutrophil aggregates will be 
quantitated by flow cytometry in aliquots of whole blood.  Statistical relationships will be measured between 
aggregates present at day one and the subjects’ aspirin status and lung injury score. 
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The expected outcome of the research will establish a link between aspirin’s influence on the generation of 
anti-inflammatory 15-epi-lipoxins and inhibition of pro-inflammatory thromboxane during platelet and neutrophil 
activation in the vasculature as mechanisms and potential biomarkers for aspirin-mediated prevention of ALI in 
high risk patients.  Together with the parent clinical trial, these findings are expected to identify biochemical 
and cellular mechanisms for aspirin in preventing ALI. 
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4 STUDY ENROLLMENT AND WITHDRAWAL 

4.1 Screening inclusion and exclusion criteria

Study procedures are summarized in Fig. 3.   

Monitor CLIP compliance ……..….. Day 7

Screening, 
Consent and 

Randomization  

Randomization 

First study drug 
Within 24 hours of presentation

Day 1  
sample Day 2  

sample

Implementation 
of CLIP 
<1 hr 

< 12 hr 

Hospital 
presentation 

Figure 3: Schematic of study

Monitor for outcomes of ALI development, mechanical ventilation, 
organ failure, lung injury, adverse events (Specific Aim #1)

Day 4  
sample

6 mo follow up 
phone call & 

questionnaires  

Plasma collection (Specific Aim #2) 
12 mo follow up 

phone call & 
questionnaires  

Study coordinators will screen patients in the ED with LIPS via web-based calculator to determine each 
patient’s risk for development of ALI (details of the calculator are provided in the study Manual of Operations).  
Eligible patients with LIPS 4 will be approached by study coordinators or study investigators for consent.  
Screening logs will be maintained at each site to allow generation of a CONSORT diagram.  Eligible patients 
will be enrolled (randomized) within 12 hours of Hospital presentation and dosed within 24 hours of 
presentation which will allow for maximal recruitment within the window of opportunity for interventions to 
prevent ALI development as our preliminary data show median time to ALI is two days after hospital admission.  

Exclusion criteria are listed in Table 1. 
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Table 1. Exclusion criteria.    

Exclusion Criteria Justification
Anti-platelet therapy on admission or within 
7 days prior to admission  

Inability to ethically randomize 

Presented to outside hospital ED >12 hrs 
before arrival at site’s facility 

Inability to ethically enroll within time frame 
for possible benefit 

Inability to obtain consent and randomize 
within 12 hours of hospital presentation 

Inability to ethically enroll within time frame 
for possible benefit 

Admitted for elective surgery. Patients 
admitted for emergency surgery can be 
enrolled provided they have at least one 
other Predisposing Condition in the LIPS 
metric. 

ASA not found to benefit this group in 
preliminary studies 

Acute lung injury on hospital presentation 
or prior to randomization 

Inability to adequately assess outcome 

Presentation believed to be due to pure 
heart failure and no other known risk 
factors for ALI. 

Inability to adequately assess outcome 

Receiving mechanical ventilation through a 
tracheostomy tube prior to current hospital 
admission (patient who is ventilator 
dependent) 

Inability to adequately assess outcome 

Bilateral pulmonary infiltrates present on 
admission only if the patient has a history of 
interstitial lung disease that can reasonably 
explain the current degree of pulmonary 
infiltrates present  

Inability to adequately assess outcome 

Patients with only one lung Inability to adequately assess outcome 
Allergy to aspirin or NSAID’s Intervention contraindicated 
Bleeding disorder* Intervention contraindicated 
Suspected active bleeding or judged to be 
at high risk for bleeding 

Intervention contraindicated 

Severe Chronic Liver Disease (Child-Pugh 
score (11-15)) 

Intervention contraindicated 

Active peptic ulcer disease (active peptic 
ulcer bleeding in past 6 weeks) 

Intervention contraindicated 

Pregnancy or breast feeding Intervention contraindicated 
Inability to administer study drug Unable to administer study drug 
Expected hospital stay <48 hours Incomplete study procedures and outcome 

data 
Admitted for comfort or hospice care Incomplete exposure and outcome data  
Patient, surrogate or physician not 
committed to full support (Exception: a 

Unable to assess primary outcome 
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patient will not be excluded if he/she would 
receive all supportive care except for 
attempts at resuscitation from cardiac 
arrest) 
Not anticipated to survive >48 hours Incomplete study procedures and outcome 

data  
Previously enrolled in this trial Violation of the independence assumption 
Enrollment in concomitant intervention 
study† 

Violation of the independence assumption 

*Any disorder with known associated with increased risk of bleeding.  Common disorders may include thrombocytopenia, 
disseminated intravascular coagulation, hemophilia, von Willebrand disease, oral anticoagulant therapy, or advanced liver 
disease with associated coagulation disorders.  Platelet count < 50,000 or absence of platelet count in the previous 24 
hours to allow for assessment of platelet status. 
† This exclusion criterion is not absolute and should be judged on a site-by-site and case-by-case basis. First, determine if 
your site’s IRB prohibits co-enrollment in multiple intervention trials. Second, discuss possible co-enrollment with the PI of 
the other trial involved. Third, evaluate to see if the other trial could a) impact development/progression of ALI, b) interact 
with aspirin, c) create cumulative risks to the patient that are unacceptable (e.g. excessive amounts of blood being drawn 
when combined with LIPS-A planned draws), d) contradict CLIP elements. 

 

4.2 Treatment Assignment Procedures 

4.2.1 Randomization Procedures 
Eligible participants will be randomized in a 1:1 ratio to the ASA or placebo treatment arm using the centralized 
randomization software (Medidata Balance) hosted within the electronic data capture system (Medidata Rave).  
Dynamic minimization68 with a second guess probability of 0.2 will be used to randomly allocate treatment 
assignments while stratifying by center.   
 
After confirming the patient’s inclusion and exclusion criteria, the principal investigator or designee (e.g., study 
coordinator) will submit the randomization form within Medidata Rave. This will automatically randomize the 
participant, but the treatment assignment will not be revealed to the investigative team. The blinded 
randomization confirmation form will be submitted to the site’s research pharmacy for medication dispensing. 
The research pharmacist will retrieve the unblinded randomized assignment through a secure (restricted 
access) electronic CRF through Medidata.   
 
In the event of an emergency unblinding, the web-based system provides the unblinded treatment (any such 
unblinding is audited by the system and the DSCC will be notified electronically).  To facilitate emergency 
unblinding in the event the web-system is unavailable, the research pharmacies will maintain records of the 
actual treatment codes. 
 
If the electronic environment is not able to randomize the participant for technical reasons, the research 
pharmacies may contact the DSCC to perform a manual randomization by the unblinded biostatistician.  
 
The Manual of Operations will contain the detailed Standard Operating Procedures with exact step-by-step 
directions these procedures.  
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4.2.2 Masking Procedures 
The research pharmacists at each institution will prepare the placebo and will dispense the study drug 
according to treatment allocation. Treatment allocation will otherwise remain concealed from all others involved 
in the conduct and analysis of the trial, including those performing statistical analysis.   Study participants will 
remain blinded throughout.   
 
For patients with NG tube who are unable to swallow the capsule, the content of the capsule (identical in color 
for both placebo and ASA) with be administered via NG tube.  Please see the Pharmacy Manual of Operations 
for detailed information regarding drug preparation. 

4.2.3 Reasons for Withdrawal
Patients may withdrawal from the study at any time from the study without prejudice. Clinical circumstances 
that would necessitate a patient’s withdrawal from the study are outlined in section 13.5.2.  Furthermore, the 
investigator can discontinue any patient at any time if medically necessary. 
 
It is important to obtain complete follow-up data for all patients whether or not they receive their assigned 
treatment or have discontinued study drug. Every attempt will be made to collect follow-up information except 
for those patients who specifically withdraw consent to release of such information. All procedures and 
laboratory specimens or tests requested for evaluation following administration of the study drug will be carried 
out when possible whether or not a patient continues to receive treatment according the protocol. It will be 
documented as to whether or not each patient completed the study. If for any reason the study treatment or 
observations were discontinued, the reason will be recorded and the CCC will be notified promptly. 

4.2.4 Handling of Withdrawals 
Patients who withdrawal early from the study will be assessed for the primary endpoint through the appropriate 
means. The participant will be encouraged, per intention to treat, to complete study assessments regardless of 
intervention compliance. The primary outcome may be assessed through phone contact with the patient in the 
event of early discharge. All primary and secondary analyses will be based on the intent-to-treat population.        

4.2.5 Termination of Study  
Judgment concerning the continuation or termination of the study will only be based on recommendations from 
the DSMB. The DSMB will play a valuable role in advising the study leadership on the relevance of advances 
in the diagnosis and treatment of patients.  A number of therapeutic or diagnostic testing advances may 
possibly occur during the course of the trial.  The DSMB will need to help put these advances in proper 
perspective.  If protocol modifications are warranted, close consultation among the DSMB, the NHLBI staff, 
and the study leadership will be required.  A separate DSMB charter that outlines in detail the operating 
guidelines for the committee and the protocol for evaluation of data will be developed prior to the start of 
patient randomization and agreed upon in the initial meeting of the DSMB.  Minutes of all DSMB meetings will 
be prepared and promptly distributed to committee members and study sites. 
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5 STUDY INTERVENTION 

5.1 ASA
The first dose of the study drug will be administered within 24 hours after presentatation, enterally by mouth or 
by nasogastric (NG) tube.  The decision for placement of NG tube will be made by the clinical team. For 
patients randomized to the intervention arm, generic aspirin 325 mg one time loading dose on day 1 followed 
by generic aspirin 81 mg by mouth once daily for study days 2-7 or until hospital discharge or death, whichever 
is earliest, will be administered at 10 am daily (±6 hr), after daily safety labs have been reviewed. Seven days 
was chosen because >85% of ALI/ARDS cases develop during that time frame in our preliminary studies.  In a 
randomized control trial, low dose ASA at 81 mg daily was effective in elevating plasma levels of ATLs and 
inhibiting platelet thromboxane with only slight increase in effect at higher doses of ASA.52,69  

5.2 Assessment of Subject Compliance with Study Intervention/Investigational Product  
Relevant concomitant medication will be recorded, including the use of narcotics, analgesics, paralytics, anti-
inflammatories and anticoagulants, including the use of vitamin supplements that may effect coagulation, 
statins, ace-inhibitors, insulin, amiodarone and steroids, as well as administration of the study medication 
during study days 1-7. 

5.3 Concomitant Treatments 
Our group developed a web-based, computerized, interactive tool to standardize essential elements of care 
delivery such as mechanical ventilation, aspiration precautions, infection control, fluid management and 
transfusion in patients at risk called CLIP - Checklist for Lung Injury Prevention. Summary of CLIP elements 
is listed in Table 2; information regarding accessing customized elements of CLIP for each patient using the 
web tool is provided in the study Manual of Operations. Having identified high risk patients early in the course 
of the illness (LIPS, Appendix F) and having standardized the important elements of care delivery (CLIP), we 
will be able to better investigate whether ASA is likely to be safe and effective in preventing ALI.  
 
Table 2. Elements of CLIP – Checklist for Lung Injury Prevention.    

CLIP Elements Definition
Lung protective 
mechanical ventilation  

Tidal volume between 6-8 mL / kg predicted body weight and 
plateau pressure <30 cm H2O; Consider permissive 
hypercapnia if in severe ARDS, asthma/COPD exacerbation; 
Reduce sedation and assess for extubation readiness daily 

Aspiration precautions Elevated head of the bed, oral care  
Adequate empiric 
antimicrobial treatment 
and source control  

According to suspected site of infection, health care exposure, 
and immune suppression 

Limiting fluid overload  Modified ARDSnet FACCT protocol after early shock (first 12 
hours) 

Restrictive transfusion  Hemoglobin target >7 g/dL in the absence of acute bleeding 
and/or ischemia. Plasma and platelet transfusion should be 
avoided prior to minimally invasive procedures unless there is 
active bleeding 

 
Once the patient is identified as “high risk,” multiple methods will be used to facilitate adherence to CLIP 
interventions and ascertain appropriate hand over between providers.  The CLIP website is interactive and 
accessible from any internet-enabled blackberry or cell phones to study personnel who have been granted 
access.  After accessing the website, clinicians are asked a series of questions about the clinical status of the 
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patient.  Based upon the answers to these questions, checklist elements relevant to the clinical status of the 
patient will be outputted to the provider.  For example, recommendations for restrictive transfusion do not apply 
if the patient is bleeding or has active ischemia and low tidal volume ventilation is not recommended if the 
patient is not intubated.  The CLIP elements can be printed out for reference.  Study coordinators are asked to 
return the CLIP elements daily and whenever the clinical status of the patient has changed.  Study 
coordinators will prospectively monitor adherence to specific CLIP elements and facilitate communication 
between providers.  In addition, each center has or will adopt protocols on daily spontaneous awakening and 
spontaneous breathing trials to facilitate the standardized weaning from ventilators. 
 
Details of the web based tool and the literature supporting each element of the CLIP are provided in the study 
Manual of Operations. 
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6 STUDY SCHEDULE 

TABLE 3: SCHEDULE OF EVENTS 

 
Event Time of

presentati
on until 

first dose 
(screen / 
baseline) 

First
dose

until end 
of that 

calendar 
day 

(Day 1) 

Day 
2

Day 
3

Day 
4

Day 
5

Day 
6

Day 
7

7 days 
after
last
dose

Hospital 
Discharge 
or Study 
Day 28, 
which 
ever 
comes
first

6
Months 

12
Months 

Informed consent x            

Inclusion/Exclusion Criteria x            

Pregnancy test in women of 
childbearing potential 

x            

Demographics X            

Medical History X            

LIPS x            

Randomization X            

Study Drug Administration  x x x x x x x     

Clinical outcome assessment 
(ALI, LIS) 

X (if 
available) 

x x x x x x x     

Safety labs: Hemoglobin † x  x x x x x x     
Clinical data as available: 
labs, ABG 

X x x x x x x x     

Chest x-ray / ABG*  x x x x x x x     
CLIP x x x x x x x x     

AE/SAE monitoring  x x x x x x x x x   

Survival          x  x 
Plasma biomarkers of ALI X  x  x        

SF12  X          x x 

Smoking & Alcohol history X            

Barthel Index X          x x 

Vulnerable Elders Survey 
(VES) 

X          X x 

Brussels / SOFA composite          x   

† If hemoglobin levels remain stable (defined as <10% over pre-ASA baseline value seen over two days) 
following study drug initiation, daily blood draws for hemoglobin testing are not required. 

* Chest X-ray required on days 1-7 ONLY IF patient is intubated, and DOES NOT have ALI / ARDS 
already, AND there is clinical evidence of worsening respiratory status defined as: 

o Previous P/F ratio > 300, with current P/F ratio < 300 and no CXR within 24 hours 
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o Prior P/F ratio < 300 and the PF ratio has fallen more than 10% AND no CXR within 24 hours. 

o In cases where an arterial blood gas is not available, the research team should obtain one only
if the S/F ratio falls below 315 consistently.  The P/F ratio obtained from that blood gas will be 
used to determine whether a chest x-ray needs to be obtained (as per criteria outlined above).   

o If change in P/F ratio triggers the need for a chest x-ray or arterial blood gas as above, sites 
have 24 hours to conduct the necessary procedure.  An ABG or CXR obtained by the clinical 
team during that time period is also acceptable and obviates the need to obtain said procedure 
for the research study. 
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7 STUDY PROCEDURES/EVALUATIONS 

7.1 Clinical Evaluations 

Outcome Measures:  All outcome variables will be assessed by each sites study team, blinded to the study 
group assignment, using standardized definitions and operating procedures.   Each participating center’s 
coordinating PI will adjudicate the diagnosis of ALI/ARDS.  

7.1.1 Primary Outcome (Specific Aim #1A):  The primary outcome is the development of ALI within seven days 
of admission.  ALI will be defined as requirement for invasive mechanical ventilation and fulfillment of the 
American-European consensus definition for ALI/ARDS70. Patients will be screened daily for respiratory failure 
and PaO2/FiO2 will be collected daily for those on mechanical ventilation.  Patients ventilated with non-
invasive ventilation will not be considered ALI/ARDS as our preliminary data showed that the majority (90%) of 
ALI patients are eventually intubated1.  Investigators at each site will review structured online training for 
assessment of ALI used in our first LIPS study1.  In addition, de-identified chest x-rays of the first five patients 
enrolled at each site will be sent to Clinical Coordinating Center for validation by PI’s.  Any site with significant 
deviation from expert PI’s will be re-trained.  Standardized definition for exclusion of heart failure will be used 
and include:  prior ECHO with ejection fraction>45, BNP <250 pg/mL (higher cutoff in renal failure); PAOP 18 
cm H2O or CVP<15 cm H2O (higher cutoff in pulmonary hypertension), clinical suspicion by treating team that 
CHF or carcinogenic pulmonary edema is NOT the main etiology for the radiographic infiltrates.  Each 
participating center’s coordinating PI will adjudicate the diagnosis of ALI/ARDS.  Patients on mechanical 
ventilation who, within a 24 hour period, fulfill criteria for PaO2/FiO2 <300, bilateral infiltrates consistent with 
ALI but not completely explained by heart failure, will be determined to have developed ALI.  Similar 
procedures have been used successfully in the LIPS and Molecular Epidemiology of ARDS study (RO1 
HL060710) to determine development of ALI/ARDS. 

Most intubated patients will have daily arterial blood gases and chest radiographs during the first few days after 
respiratory failure.  It is therefore unlikely that significant ALI would occur without the need to perform chest x-
ray and the arterial blood gas as a part of clinical care.  However, we will obtain CXR or ABG for those unusual 
instances in the first seven days of the study in which ALI is suspected but these tests were not ordered by the 
primary clinicians.  To reduce the risk of unnecessary radiation exposure, CXR will only be obtained for the 
purpose of the study if there is a change in respiratory status.  Otherwise the radiograph will be assumed to be 
unchanged from prior x-rays. 

7.1.2  Secondary Outcomes (Specific Aim #1B):  Collection of data will occur daily until death or hospital 
discharge, regarding the need for mechanical ventilation, ventilator parameters for the first seven days, and 
daily organ failures for 28 days after admission, death or hospital discharge, whichever is earliest.  LIS will be 
calculated daily in the first week after initiation of mechanical ventilation.  Patients who died will be assumed to 
have maximal SOFA scores.  In case of missing data on creatinine, total bilirubin and other data for calculation 
of SOFA, that day’s value will be assumed to be unchanged from previous values.  From validation studies of 
APACHE IV, missing laboratory data often occurs because of a lack of clinical suspicion for change in status or 
new dysfunction in the organ system.71 

7.1.3 Safety Outcomes (Specific Aim #1C):  Safety data including adverse events like gastrointestinal ulcers, 
bleeding from any site, gastrointestinal discomfort, wheezing, rash, hives, angioedema, tinnitus,  and mortality 
will be recorded (See adverse event reporting in Complete Protocol in Appendix).  In addition to these events, 
data will be collected on ICU length of stay (LOS), hospital LOS, and inpatient mortality. 
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7.1.4  Exploratory Outcomes:  Hospital survivors will undergo a brief follow up phone survey to assess 
functional status (Barthel Index), health related QOL (SF-12) and frailty (VES-13) six months and 12 months 
after enrollment.  The choice of the instruments was based on allowing the exploratory assessment of both 
QOL and functional status while minimizing responder burden.  Both instruments have been validated for 
phone administration and Mayo Survey Research Center has had extensive experience with using these tools 
within the multiple trials of National Cancer Institute.  

Predictor variables other than the intervention:  Pertinent baseline demographics and clinical 
characteristics such as age, gender, race, and comorbidities will be recorded.  All LIPS elements will be 
evaluated and recorded. Additional predictor variables will include:  vital signs and laboratory values that are 
obtained during the course of routine care, APACHE IV, administration of statins, ace-inhibitors, insulin, 
amiodarone, or steroids; blood product administration, daily fluid status, vasopressor requirements.  
 

7.2 Laboratory Evaluations 

7.2.1 Clinical Laboratory Evaluations 
All of the following evaluations follow current best practice guidelines at the participating centers:   
 

 Arterial blood gas analysis 
 Complete blood count:  hemoglobin*, hematocrit, red blood cell count, platelet count, and white blood 

cell count 
 Basic Metabolic Profile:  sodium, potassium, chloride, carbon dioxide, urea nitrogen, creatinine and 

glucose) 

*Hemoglobin is a safety lab, therefore sites should confirm Hemoglobin levels daily prior to study drug 
dosing.  If hemoglobin levels remain stable (defined as <10% over pre-ASA baseline value seen over two 
days) following study drug initiation, daily blood draws for hemoglobin testing are not required. 
 
All other labs will be reported only as available, with the exception that an arterial blood gas should be 
drawn if one is not available and the patient’s S/F ratio is consistently below 315.  In that circumstance an 
ABG should be drawn to determine if a chest x-ray is warranted.  Please see the schedule of events for 
further detail. 

7.2.2 Mechanistic/Biomarker Assays:    
Given our aim to examine the role of early ASA therapy in the prevention of ALI in high risk patients, we limited 
our choice of biomarkers to those found to be associated with the development of ALI/ARDS in studies with the 
following criteria: 1) Both cases and controls are at risk for ALI/ARDS.  2) The samples examined were plasma 
or serum and not alveolar fluid.  3) Measurements were done within 24 hours of ICU admission or ALI/ARDS to 
better represent the early stages of ALI/ARDS.  4) Results must be confirmed in at least two other study 
populations looking at either development of ARDS or outcomes in ALI/ARDS such as mortality, VFD, or organ 
failure.  Biomarkers that fulfill these criteria could serve as reasonable surrogates for ALI development and 
organ failure.  Using these criteria, we intend to examine the effect of early ASA on plasma levels of SP-D, 
RAGE, IL-6, IL-8, ICAM-1, PAI 1, VWF, PROTC on day 1, 2 and 4 after hospital presentation (Table 4). 
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Table 4:  Plasma biomarkers in ALI/ARDS 

 

Plasma Biomarker 
Importance in ALI/ARDS 

Development
Associated outcomes other 

than ALI/ARDS
Surfactant  Protein-D (SP-D) 45,72,73 Reflect injury and  permeability of 

alveolar epithelium 
VFD, organ failure 

Receptor for advanced glycation end 
products (RAGE) 74-76 

Reflects endothelial activation and 
injury 

VFD 76, organ failure 76 
ARDS after lung transplant74 

Intercellular adhésion molecule-1 
(ICAM-1) 45,46,51,77,78 

Reflects endothelial activation and 
injury 

VFD77, organ failure 77 

Interleukin-6 45,79-81 Inflammation VFD80, organ failure80  
Interleukin-8 (IL-8) 45,46,75,79-81 Inflammation VFD80, organ failure80 
Plasminogen activator inhibitor-1 (PAI-
1) 45-47,82-85 

Activation of coagulation and 
inhibition of fibrinolysis 

VFD47, organ failure47 

Von Willebrand Factor (VWF) 
45,48,75,85,86 

Reflects endothelial activation and 
injury 

organ failure 

Protein C  (PROTC) 45-47,84,87  Activation of coagulation and 
inhibition of fibrinolysis 

ARDS after lung transplant 74, 
VFD47, organ failure47, 

7.2.2.1 Specimen Collection 
Blood samples (39 ml total) will be obtained at baseline, day two and four after hospital presentation.  One Ten 
cc EDTA tube and one 3 cc EDTA tube of blood will be collected at three time points during the course of the 
study:  1) Baseline (after randomization and before initiation of study intervention).  2) Day two of study 
(approximately 24 hours after the first dose of study drug).  3) Day four of study (any time during day 4).  The 
blood samples at each time point will be used for the biomarkers study in the parent trial and the mechanistic 
study in Bruce Levy’s lab at the Brigham and Women’s hospital. For further details on specimen storage, 
collection and shipping, see section 3 of the LIPS-A data management and specimen management document. 
 

7.2.2.2 Instructions for Sample Collection, Processing and Shipment 
Sample Collection: 

 After randomization and assignment of study number to the patient, retrieve the blood collection kit 
corresponding to the study number.  All necessary blood tubes and preprinted labels are in the 
enclosed kits.  Collect as per Table 5.   

 
Table 5. Timing and labeling of sample collection in the study  

 Plasma #1 Plasma #2 Plasma #3 
Study Day Baseline Day 2 Day 4 
Timing of 
collection 

After randomization 
prior to study drug 

administration 

To be drawn 24 
hours (±6 hr) after 

the first dose of 
study drug 

May be drawn 
anytime on day 4 

 
 
 
 

7.3 Biorepository 
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Sample Shipping: Plasma samples for the biomarker study will be processed, frozen and shipped in 
batches on dry ice by commercial carrier to Einstein Biorepository at Montefiore Medical Center for 
storage as specified in the “LIPS-A data management and specimen management document.”  
Brigham samples will be processed at the local sites and shipped weekly on dry ice to Bruce Levy’s lab 
for mechanistic analysis of platelet-neutrophil aggregates, thromboxane and lipoxins.  All local sites will 
also send to the Biorepository data on whether the patient consented for DNA collection and use of 
plasma samples for future studies beyond the parent trial.  If the patient consented to DNA extraction, 
the buffy coat will be shipped to Einstein Biorepository on wet ice for storage. 

Specimen Storage and Retrieval: Storage and retrieval of samples will operate under the best 
practices set out by NCI and International Society of Biological and Environmental Repositories 
(ISBER).   All samples in the biorepository are tracked and archived using the a database linked to the 
centralized sample tracking system to provide efficient storage, retrieval and chain of custody 
information and meeting GLP and FDA Guidelines, including 21 CFR part 11 requirements.  For more 
details, see section 3 of the “LIPS-A data and specimen management document.”  Plasma will be 
stored at -80°C freezers while buffy coats for those patients who consented to DNA collection will be 
stored at -80°C.  The Einstein Biorepository will ship aliquots of plasma to Dr. Lorraine Ware’s lab at 
Vanderbilt University for analysis of the biomarkers in the parent trial. After analysis for the parent trial 
is completed, left over plasma samples from those patients who did NOT consent to the storage and 
use of their samples for future studies will be retrieved and destroyed.  Left over samples from patients 
who consented to storage and use of their samples for future studies will continue to be stored in the 
Einstein Biorepository.  When requests for samples for future studies are approved by the LIPS-A 
Executive Committee and Ancillary Studies and Publication Committee, then samples will be retrieved 
and sent in dry ice to the requesting investigator.  No samples will be sent without evidence of IRB 
approval or exemption from the requesting institution.

7.4 Protocol Modifications 
 
7.4.1 Clarifications and Amendments  

Any change to the data analysis methods described in the protocol will require an amendment ONLY if it 
changes a principal feature of the protocol. Any other change to the data analysis methods described in the 
protocol, and the justification for making the change, will be described in the clinical study report. Additional 
exploratory analyses of the data will be conducted as deemed appropriate. 
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8 ASSESSMENT OF SAFETY 

8.1 Adverse Event Definitions 
 

8.1.1  Unexpected:  An Unexpected Adverse Event (UAE) is any Adverse Event 
and/or reaction, the specificity, severity, or frequency of which is not consistent with 
the informed consent, current investigator brochure or product labeling.  Further, it is 
not consistent with the risk information described in the general investigational plan 
or proposal and informed consent document on file with the CCC, or is not consistent 
with what would be expected in a patient with critical illness. 

 

8.1.2  Expected:  Expected Adverse Events are those events that are included as a 
possible risk in the informed consent document or are expected in the course of care 
of a patient with critical illness. 

 

8.1.3  Serious: An SAE is defined as death believed to be related to the study 
medications or procedures, or a death that is unexpected considering the acuity of a 
patient; or a life threatening experience, persistent or significant disability or 
incapacity that is of greater frequency or severity than what would be normally 
expected in the course of critical illness, or an event that jeopardizes the Human 
Subject and may require medical or surgical treatment to prevent one of the 
preceding outcomes and is not expected in the course of critical illness. 

 

 

8.2 Adverse Event Reporting:  

Our patient population is by definition critically ill.  It is expected that they will have a number of unrelated 
adverse health events during the course of their hospital stay.  Therefore, we will limit the scope of our AE 
monitoring and recording to the following: 

 Serious Adverse Events, defined as 
o Death, believed to be related to the study medication or procedures, or a death that is 

unexpected considering the acuity of a patient.  
o A life threatening experience believed to be related to the study medication or procedures  
o Persistent or significant disability or incapacity that is of greater frequency or severity than what 

would be normally expected in the course of critical illness.  
o An event that jeopardizes the Human Subject and may require medical or surgical treatment to 

prevent one of the preceding outcomes and is not expected in the course of critical illness. 
 Adverse Events possibly related to aspirin administration:  

o Anaphylaxis / allergic reaction 
o Gastrointestinal bleed / bleeding complications 
o Transfusion requirements for suspected bleeding 
o Acute kidney injury, defined as RIFLE stage “I” or greater (see Appendix C)  
o Tinnitus 
o Reye’s syndrome 
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8.2.1  Reporting of adverse events.   
AEs not systemically captured in the case report forms must be reported immediately to the principal 
investigator (PI).  The research coordinator and the PI will have weekly meetings to ensure that AEs are 
properly reported. AEs will be reported to the study site’s Institutional Review Board (IRB) in a manner 
consistent with the site’s institutional policy. All related non-serious AEs will be reported to the study Clinical 
Coordinating Center (Beth Israel Deaconess Medical Center) within 14 days from being discovered. 
 
8.2.2  Reporting of SAEs and Unanticipated Problems (UPs) 
Reporting of serious adverse events and Unanticipated Problems will be conducted through the Clinical 
Coordinating Center, Beth Israel Deaconess Medical Center (BIDMC).  All centers will report Serious Adverse 
Events and Unanticipated Problems to BIDMC with 24 hours of discovering the presence of the SAE or UP 
utilizing the reporting forms provided in the study regulatory binders.  BIDMC will report all potentially related 
SAEs and UPs to the DSMB and to NHLBI within 7 days of discovery.  A summary report of the events will be 
provided to the DSMB prior to each DSMB meeting, at least every six months 
 
8.2.3  Annual AE and SAE Summaries  
Individual sites will ensure that annual reports are submitted to the IRB and will contain (a) the number of 
adverse events and an explanation of how each event was handled, (b) the number of complaints and how 
each complaint was handled, (c) the number of withdrawals of study participants and an explanation for each 
withdrawal, and (d) the number of protocol violations and how each was handled.  Summaries of SAEs 
network wide will be provided by the DSMB at regular intervals, but no less than once annually.  Individual 
sites will be responsibly for submitting these reports to their respective IRBs. 

8.3 Safety Oversight  
Safety oversight will be under the direction of a DSMB whose members will be independent from the study 
operations, will regularly review safety data throughout the study duration.  Full details of the composition and 
the operation of the DSMB and how the safety analyses are to be performed will be detailed in a separate 
DSMB written charter.  If halting rules are initiated, more frequent meetings may be held.  The DMSB will 
operate under the rules of an approved charter that will be written at the organizational meeting of the DSMB.  
The DSMB will advise NHLBI of its findings; meeting minutes will also be distributed to study sites, who have 
the responsibility of providing these minutes to their local IRB.  The safety endpoints will be examined for all 
eligible patients who sign informed consent and are enrolled in the study on an intent-to-treat basis.  Safety 
endpoints will include expected clinical events, including death, for this patient population and summarized by 
treatment group.  Also, all serious and unexpected adverse events will be summarized by treatment group.  
Fisher’s exact test will be used to estimate treatment differences in the incidence of each specified adverse 
event.  No adjustments will be made for multiple hypothesis evaluations of safety endpoints.  Adverse events 
will be summarized with groupings by body system and preferred term using the MEDRA system.  Other safety 
data (e.g., labs and assay data) will be listed, and when appropriate, summarized in tabular or graphical 
format.  Enrollment at any site may not begin, even with IRB approval, until the DSMB has reviewed and 
approved the protocol.   

8.4 Halting Rules 
A DSMB will monitor the progress of the present trial.  At the trial onset, planned interim (efficacy) analysis is 
set for 50% of the information fraction (i.e., 50% of the planned sample size provided the primary outcome 
variable is obtained).  The trial will not be stopped for futility, and will efficacy will only be considered with a 
conservative p value of 0.001.  Safety rules are not enumerated; any recommendation by the DSMB to halt the 
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trial will be based on the totality of the safety data.  The DSMB, whose members will be independent from the 
study operations, will have regular conference calls and e-mail correspondence to review safety data twice per 
year.  An interim analysis could be performed at any time to assess efficacy, futility, or safety if requested by 
the DSMB.  The O’Brien-Fleming-like alpha spending function will be used to protect the overall Type I error 
rate. 

 
Any action taken by the committee, and the reasons for the action, will be recorded.  These documents will 
include any data summaries or analyses provided to the DSMB and will remain confidential until the study is 
concluded.  The DSMB may choose to stop enrollment on the basis of safety data observed.  If safety 
concerns are found, further enrollment will not be allowed until issues are resolved.  If no safety concerns are 
found, enrollment will continue until the target sample size is reached.  
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9 CLINICAL MONITORING 

9.1 Site Monitoring Plan 
 
Two of the first five patients enrolled will be remotely monitored, then a random sample of 10% patients 
enrolled after that will be monitored using a remote monitoring technique developed by the ARDS Network 
rather than on-site monitoring by DSCC personnel due to budgetary constraints.   The DSCC will e-mail an 
audit tool that contains the patient study number, an inclusion and exclusion criteria checklist, and selected on 
study and outcome data elements that were entered into the eCRFs when the patient was on study.  A 
member of the research team that did not enter the data into the eCRF originally will then reconcile the eCRF 
data with the patient record (source document).   Any discrepancies will be noted on the audit tool and returned 
to the DSCC and the errors will be corrected by the site investigators in the eCRFs.   Sites with unacceptable 
data entry error rates will undergo additional training and more focused remote monitoring and / or on-site 
monitoring.   Scanned versions of the signed informed consent documents for this random sample will be 
reviewed centrally for the necessary signatures and dates and confirmation that the consent version used was 
IRB approved at the date and time of study entry. 
 
At the end of the trial, the DSCC will conduct a site close-out call to resolve remaining data queries, assure 
proper return/destruction of study supplies, and review record retention and regulatory responsibilities. 
 
Three back up sites have been identified in the case that enrollment can not be continued in any of the original 
sites for the reasons of compliance, feasibility or safety. 
 
Please see section 1.6 of the LIPS-A Data and Specimen Management Procedures document for information 
regarding handling of protocol violations and deviations. 
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10 STATISTICAL CONSIDERATIONS 

10.1 Study Hypotheses 
Primary Hypothesis: 

 Early ASA administration will decrease the rate of ALI development during the first seven days after 
admission 

 
Secondary Hypotheses: 

 Early ASA administration will reduce pulmonary (lung injury score-LIS, ventilator-free days-VFD) and 
non-pulmonary (sequential organ failure assessment-SOFA) organ dysfunction

 Early ASA administration will modulate plasma biomarkers of ALI during the first seven days after 
admission

 The addition of plasma biomarkers of ALI to clinical variables will predict ALI development better than 
clinical variables alone

 
Exploratory / Preliminary Data Generation: 
The study will be used to estimate the relative frequencies and standard deviations of additional endpoints that 
will be critical for the planning of future trials

 Hospital, 28 day and 60 day mortality
 Six months survival, health related QOL and functional status
 Twelve month survival, health related QOL and functional status

10.2 Sample Size Considerations 
Primary Hypothesis:
The sample size is estimated to be 200 participants / group (400 total).  The calculation and assumptions made 
are detailed below.  

Assumptions:
 Primary endpoint: Development of ALI by day seven (binary endpoint) 
 Hypothesized placebo response rate: 18%1

 Minimum clinically relevant effect:  10 percentage points
 Type I error rate: alpha=0.10 (two-sided) [Final alpha=0.0889 after interim analyses at 25%, 50% 

information fraction using O’Brien-Fleming-like alpha spending function]

To be conservative during sample size estimation, the null proportion is shifted upwards to 25% (i.e., towards 
the region of maximum binomial variance) so that the initial sample size estimates are based on 25% vs. 15%. 
A chi-square test of proportions at the alpha=0.10 level of significance will have 80% power to detect the 10 
percentage point difference with 197 participants per group.  Overall recruitment is rounded to 200 participants 
per group (400 total) to allow for minor attrition, although attrition is not expected to affect the ascertainment of 
primary outcome. At the hypothesized level of 18% vs. 8% and with the alpha adjusted for multiple interim 
looks, power with 200 participants per group is 90%.  Thus, for the primary analysis 400 total participants 
randomized 1:1 to placebo or ASA is anticipated to yield sufficient power to detect a clinically relevant 
difference in the incidence of ALI.

Secondary and Exploratory Endpoints:
For this Phase II study, the sample size is determined based on the primary endpoint.  For secondary 
endpoints, the power to detect effect sizes, conditional on 200 participants per group, is considered.  For 
continuous measures such as length of stay, there is 80% power to detect a 0.25 SD difference in group 
means.  The effect size of 0.25 translates into the following differences for the secondary endpoints: 0.3 units 
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on the LIS (SD=1.2), 2.7 days for ventilator free days and ICU days (SD=10.8 for both), 3.3 hospital days 
(SD=13.1) at the alpha=0.10 (two-sided) level of significance and 80% power.  For binary variables such as in 
patient mortality, 80% power exists to detect at least a 12 percentage point difference in the success 
proportions (calculation made with p1=0.5; the percentage point difference detectable will be larger for 
endpoints with success proportions further away from 0.5).

For the biomarker sub-study, up to three plasma samples for each of the 400 participants are expected to be 
available for this aim.  In longitudinal modeling, the replicated samples increase power by increasing the 
“effective sample size”; however, the preliminary data needed to estimate the power using a longitudinal 
approach (such as Rochon88) is not available at this stage of the research; nonetheless, we can conservatively 
estimate the effect size for the biomarker analysis using the effect size of 0.25.  That is, we will have over 80% 
power to detect a 0.25 standard deviation difference in biomarkers at day seven.  For the purpose of this 
Phase II study, this level of difference would be considered clinical relevant and would justify further 
examination of the biomarkers in a larger population. 

10.3 Analysis Population 
Intention-to-Treat Analysis Set 
The primary analysis will be conducted according to “Intention-to-Treat” (ITT) principles; that is, each subject 
will be analyzed according to the randomized treatment arm, whether or not that treatment was actually 
received.  The ITT method includes analysis of all subjects according to the treatment arm to which they were 
originally randomized irrespective of protocol violations, crossover and events arising post randomization.  
Because randomization carries the expectation of creating treatment arms balanced with respect to known and 
unknown prognostic factors, removing randomized subjects from the analysis, even for the best of intentions, 
runs the risk of introducing differential selection biases into the treatment comparisons89. 
 
Per-protocol Analysis Set 
The per-protocol analysis set will be of participants followed according to the schedule outlined in Section 6. 
This subset of the entire study sample will be of particular interest to the mechanistic studies since all data will 
be available. The results of this potentially non-representative subset will be compared to the results obtained 
using the ITT Analysis Set as a sensitivity analysis. Should the results disagree qualitatively, the ITT results will 
be considered the less-biased results; however, a careful examination of putative causes for the differences 
will be fully investigated to inform future studies.  
 
Safety Evaluable Analysis Set 
The Safety Evaluable Analysis Set will consist of all participants that have at least one dose of study 
medication.  This analysis set will serve as the basis for adverse event reporting of treatment emergent and/or 
worsening events. 

10.3.1 Primary Efficacy Analysis 
Conditional logistic regression will be used to test the primary hypothesis that early ASA administration will 
decrease the rate of ALI development.  Clinical site will be treated as the stratification variable and conditioned 
out of the estimating equations. This approach is optimal in a clinical trial setting as it 1) provides a test of null 
hypothesis that the ALI incidence is equal in the two treatment group and 2) estimates the association in the 
event the null hypothesis is rejected (through the conditional odds ratio estimate). SAS PROC LOGISTIC will 
be used for estimation of the primary model. 
This analysis will be supplemented by the Cochran-Mantel-Haenszel stratified analysis with odds ratios 
computed for each site. The Breslow-Day test will be used to examine the data for potential effect modification 
(i.e., a “site effect”).  In the event there is significant site-to-site variability in the estimated effect, stratified 
results will be reported for this phase II study. Evidence of heterogeneity of response at this phase of the study 
will yield invaluable preliminary data for the planning of future changes. 



LIPS-A protocol v3 06/05/2012___________________________________________________________________________________  
 

___________________________________________________________________________________________________________  
38 

 
Planned interim analyses will be conducted at 25% and 50% information (fraction of study participants 
enrolled). With the O’Brien-Fleming-like stopping boundaries, the final adjusted alpha of 0.08885 is anticipated; 
however, the final value may be changed depending on unplanned interim analyses (conducted at the request 
of the DSMB) or slight deviations from the anticipated information milestones (0.25, 0.50, 1.0).  Stopping 
boundaries will be estimated using the LD Bounds package for the R system. 

10.3.2 Secondary Efficacy Analysis 
Secondary analyses will include the changes in pulmonary (lung injury score-LIS, ventilator-free days-VFD) 
and non-pulmonary (sequential organ failure assessment-SOFA) organ dysfunction, and plasma biomarkers of 
ALI during the first seven days after admission when ALI most commonly develops. 
 
With respect to the plasma biomarkers, the aim of the analysis is to examine the role of ASA treatment on 
change in plasma biomarkers. To test this hypothesis, a linear mixed model will be used to estimate the 
trajectories (values of biomarkers over the 7 days). The treatment-by-time interaction will quantify differences 
in the trajectories between the two groups (ASA and placebo). Initial modeling will include participant-specific 
slope and intercepts (i.e., a “random slope and intercept” model) with likelihood ratio tests of these variance 
components will be considered for model parsimony.  With only three time points per participant, the 
unstructured covariance structure is expected to be estimable without convergence issues and thus will be the 
initial covariance structure considered.  

 
The mixed model assumes any missing data are ignorable missing (i.e., MCAR or MAR).  Missing values due 
to death may not be ignorably missing.  To address this, a stratified analysis will be used as a sensitivity 
analysis.  The participant-specific slopes will be used as a longitudinal summary statistics and these dependent 
variables will be stratified based on the hospital follow up time; however, since only three time points are 
available, strata will be 0-3 days and 3+ days and missing pattern (early death, discharge, laboratory / level of 
detection issues). 
 
For the remaining continuous and dichotomous secondary endpoints, treatment group comparisons will be 
performed with respect to clinical outcomes as well as important prognostic factors at screening, baseline, and 
individual follow-up time points during the study duration.  For continuously variables, e.g., age, weight, and 
laboratory assays, linear model techniques including t-tests, analysis of variance (ANOVA) and analysis of 
covariance (ANCOVA) will be applied.  Standard procedures will be applied to determine if the underlying 
assumptions are met and transformations will be applied as appropriate.  Nonparametric procedures, e.g., the 
Wilcoxon rank sum test, will be used if data are not normally distributed and transformations of the data are not 
considered useful.  Standard techniques for categorical data will be applied, including Fisher’s exact test, 
Pearson 2 procedures, weighted least squares, and logistic regression analysis.   
 
Longitudinal (or serially measured) endpoints will be evaluated by generalized linear models and linear mixed 
models as described above for the plasma biomarkers.  Repeated measure analyses of binary endpoints will 
be analyzed using GEE methods which do not require imputation of missing values, provided the data are 
ignorably missing.90 Continuous dependent variables will utilize the mixed model approach with emphasis on 
evaluating the trajectories of values over time.  However, early improvement in these parameters may suggest 
a supportive, stabilizing role for ASA as a treatment option in patients at high risk of ALI. Thus, the following 
laboratory variables will be compared between treatment groups:  Surfactant Protein-D (SP-D), receptor for 
advanced glycation end products (RAGE), Interleukin-6 (IL-6), Interleukin-8 (IL-8), Intercellular adhesion 
molecule-1 (ICAM-1), Interleukin-10 (IL-10, Plasminogen activator inhibitor-1(PAI 1), Von Willebrand Factor 
antigen (VWF), and Protein-C (PROTC) on baseline and days 2 and 4 after admission. 
 
For the primary analysis, clinical center will be treated as a “nuisance” parameter and conditioned out of the 
estimation routine.  For secondary analyses, clinical center will be used as a fixed covariate to account for 
differences across sites.  
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10.3.3 Safety Analysis 
The safety endpoints will be examined for all participants in the safety evaluable analysis set.  Safety endpoints 
will include expected clinical events, including death, for this patient population and summarized by treatment 
group.  Also, all serious and unexpected adverse events will be summarized by treatment group.  Fisher’s 
exact test will be used to estimate treatment differences in the incidence of each specified adverse event.  No 
adjustments will be made for multiple hypothesis evaluations of safety endpoints.  Adverse events will be 
summarized with groupings by body system and preferred term using the MEDRA system.  Other safety data 
(e.g., labs and assay data) will be listed, and when appropriate, summarized in tabular or graphical format. 

10.3.4 Multiplicity Considerations 
To avoid spurious results due to Type I error inflation, the primary endpoint of interest has been defined a 
priori.  An elevated Type I error rate (alpha=0.10) has been selected as an optimal balance of demonstration of 
a treatment efficacy signal in the Phase II setting while providing adequate justification for continuation of 
Phase III, the definitive standard for evaluation of false positive (i.e., Type I errors) findings.

10.3.5 Decision to proceed with phase III trial  
The decision to proceed with phase III trial is formally outlined in below.  
 
Initiate Phase III Study:  Demonstrated efficacy signal in addition to adequate safety profile 
Criteria:  Early termination for benefit at interim analysis or p<0.08885 at final analysis (alpha=0.10 for study).  
Serious adverse event profile of ASA not statistically worse than placebo (95% confidence interval for the 
relative risk of any SAE covers the null value of RR=1.0).  
 
Further Development Potentially Required: Weak efficacy signal 
Criteria:  Primary endpoint did not achieve a priori level of significance but there were at least a general 
consistency of secondary endpoints indicating propensity for efficacy with a larger sample size and/or more 
specific primary endpoint.  
 
Abandon Treatment Platform: Harm (in efficacy or safety endpoints) 
Criteria:  Study terminated early per recommendation by DSMB for safety and/or risk/benefit ratio concerns 
(i.e., stop for futility, harm, unacceptable risk profile, etc.) 
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11 SOURCE DOCUMENTS AND ACCESS TO SOURCE DATA/DOCUMENTS 

By signing the protocol, the investigator acknowledges that, within legal and regulatory restrictions and 
institutional and ethical considerations, study documentation will be promptly and fully disclosed to DSCC by 
the investigator upon request and also shall be made available at the investigator’s site upon request for 
inspection, copying, review, and audit at reasonable times by representatives of either NIH and/or DSCC or 
responsible government agencies as required by law.  

The investigator agrees to promptly take any reasonable steps that are requested by DSCC or responsible 
government agencies as a result of an audit to cure deficiencies in the study documentation. 
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12 QUALITY CONTROL AND QUALITY ASSURANCE 

As part of a concerted effort to follow the study in a detailed and orderly manner in accordance with 
established principles of Good Clinical Practice and applicable regulations, a DSCC study monitor will maintain 
frequent telephone, e-mail and written communication. 
 
Two of the first five patients enrolled will be remotely monitored, then a random sample of 10% patients 
enrolled after that will be monitored using a remote monitoring technique developed by the DSCC. The DSCC 
will e-mail an audit tool that contains the patient study number, an inclusion and exclusion criteria checklist, 
and selected on study and outcome data elements that were entered into the eCRFs when the patient was on 
study.  A member of the research team that did not enter the data into the eCRF originally will then reconcile 
the eCRF data with the patient record (source document).  Any discrepancies will be noted on the audit tool 
and returned to the DSCC and the errors will be corrected by the site investigators in the eCRFs.  Sites with 
unacceptable data entry error rates will undergo additional training and more focused remote monitoring and / 
or on-site monitoring.  Scanned versions of the signed informed consent documents for this random 
sample will be reviewed centrally for the necessary signatures and dates and confirmation that the consent 
version used was IRB approved at the date and time of study entry. 
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13 ETHICS/PROTECTION OF HUMAN SUBJECTS 

13.1 Characteristics of the study population 
LIPS-A will involve 400 adults recruited from 14 US hospitals.  Children younger then 18 years will not be 
included in the study since the causes and prognosis of acute respiratory failure differs in this population. We 
expect the study population to mirror the US adult acute care hospital population in general.   

13.2  Subjects will be enrolled without regard to race, sex or age 
We will recruit all available subjects without regard to race, gender, or age.  However, we will not have 
adequate power to draw conclusions as to the efficacy of aspirin therapy in subgroups. 
 
13.3  Sources of research material 
We will obtain socio-demographic, clinical, and outcomes data from subjects through review of medical records 
and the use of our hospitals' databases.  As part of the informed consent process, we will request permission 
to abstract medical record information for all subjects.  A small amount of blood will be required (30 ml over the 
entire hospital stay) for the purposes of the study, and we will attempt to coordinate study blood draws with 
sampling done for clinical purposes or from indwelling catheters to avoid additional phlebotomy.  We will enter 
all data into an electronic database using direct electronic transfer to a secure online data collection tool 
(RAVE).  All electronic data will be secured by password to assure confidentiality.  
 
13.4 Recruitment of subjects 
 We will follow the informed consent guidelines of the Institutional Review Boards of biomedical research at 
each study institution.  The goals, procedures, and risks associated with the study will be explained to subjects 
or their proxies prior to enrollment. We expect most patients to be capable of informed consent.  However, 
there will be a proportion of patients who may not be able to provide direct consent because of their acute 
illness or co-morbidities.  This study can not exclude these vulnerable patients with impaired decision making 
capacity.  Patients who are at the highest risk for ALI/ARDS are also most likely to have impaired decision 
making capacity. These subjects have the most to benefit from the intervention, and the study will be critically 
flawed by empirically excluding these patients.  As such, we will obtain an informed assent from a legally 
authorized representative in such cases. In cases in which consent is obtained from a family member and the 
subject is later able to consent, re-consent will be sought to continue study procedures.  
 
13.5 Potential risks to subjects 
The following includes descriptions of reasonably foreseeable risks or discomforts associated with participation 
in the LIPS–A study 

13.5.1 Risks associated with both study groups 
All of the elements in the CLIP will be implemented in both the intervention and the control groups.  These 
elements are adopted from clinical guidelines and recommendations for best practice for patients with 
ALI/ARDS, sepsis, pneumonia, critical illness, and acute respiratory failure.  Each of these elements have been 
clinically shown to improve outcomes (adequate empiric antibiotics, low tidal volume ventilation in ALI/ARDS, 
elevation of head of bed, oral care with chlorhexidine, stress ulcer prophylaxis) or to be safe (such as adhering 
to lower hemoglobin of >7g/dl for transfusion, PEEP of 5 cm H2O, minimizing exposure to high oxygen, fluid 
conservative management after resuscitation in ALI/ARDS).  These elements are commonly practiced in 
clinical care and are known to be well tolerated.  While these elements are considered “best practice” by 
various guidelines, their individual implementation varies in clinical care.  In the intervention arm, there is 
bundling of the elements into a checklist to ensure systematic implementation while in the control arm, 
elements of CLIP will be practiced as per usual care in which some, none, or all of the elements may be 
implemented.  As such, both arms of the study fall within usual standard of care, making this a minimal risk 
study. However, as some of the patients in this study differ from the population in studies behind the CLIP 
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elements, it is possible that some patients may not derive the same benefit from the CLIP elements as shown 
by prior clinical trials. 
 
This research study involves exposure to radiation from up to 7 chest x-rays. Depending on the circumstances, 
it is possible we may need to get one or more x-rays that are not necessary for the patient's medical care and 
are for research purposes only.  Patients may receive a total of up to 0.08 mSv for chest x-rays in this study.  
For comparison, the maximum dose that a patient in this study may receive as a result of study procedures is 
the same amount he or she would receive over 10 days of natural exposure (sun, materials naturally occurring 
in soil, etc.).  The slight increase in the risk of cancer resulting from this dose of radiation is too small to be 
measured and is generally regarded as insignificant.  Similarly, the doses of radiation that a patient will receive 
in the study are well below the known levels needed to affect fertility or cause genetic effects. 
 
Other potential risks to the study include the minor risk associated with blood draw for the plasma sample 
collection and the possible social-psychological risk for an individual from inadvertent disclosure of medical 
information given the collection and storage of DNA for genetic analysis.  However, genetic information has no 
medical or therapeutic implications at this time.  The samples will be identified only with a study code and the 
link between identifiers and study code will be kept securely and separately from any clinical information.  This 
link between the study code and identifiers will be destroyed at the end of the study. 
 
13.5.2 Risks associated with aspirin 
There are well described risks associated with the administration of aspirin. These will be minimized with the 
following approaches:  First, the patient or surrogate will be fully informed of all aspects of the proposed 
interventions, thus limiting anxiety.  Second, routine clinical laboratory tests will be followed by the research 
team for evidence of adverse treatment effects (e.g. anemia or acute kidney injury) for the duration of the study 
procedures.  Third, if a patients’ condition deteriorates meeting predefined safety criteria (see Table 7 below) 
prior to the administration of the intervention allocated, the intervention will not be initiated.  If the safety 
concerns arise during the intervention, the study intervention will be immediately discontinued.  Adverse events 
will be immediately disclosed to the responsible clinical service and will be recorded and reported to the data 
safety and monitoring board and the individual center IRBs (see Table 6).    

Table 6:  Safety criteria for discontinuation of study procedures. 
 

Safety concern Definition Rationale 
Active bleeding Acute drop in hemoglobin (> 2 g/dL as 

compared to the baseline value) or need 
for > 2 units of RBC in a 12-hour interval
AND the suspicion of bleeding is present 
for either. 

Patient risk 

Acquired bleeding 
risk 

Platelet count < 30 x 109/L Patient Risk 

Anti-platelet agent 
use during course of 
study 

Administration of anti-platelet agent (e.g. 
plavix, aspirin) 

Patient Risk 

Suspected allergic 
response to study 
drug 

Development of a rash, wheezing/difficulty 
breathing, or hemodynamic compromise 
believed a result of the study medication 

Patient risk 

 
 
13.6 Adequacy of Protection against Risks 

13.6.1 Recruitment and Informed Consent 
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It is expected that a certain number of patients eligible for the study will be decisionally impaired because of 
their acute illness.  In those instances, the patient’s surrogate will be approached for consent.  Research 
involving decisionally incapacitated adults such as acutely ill patients is permissible under the Common Rule 
which states at 45 CFR 46.116 that “no investigator may involve a human being as a subject in 
research…unless the investigator has obtained the legally effective informed consent of the subject or the 
subject’s legally authorized representative”; and defines at 45 CFR 46 102 (c) a legally authorized 
representative (LAR) as “an individual or judicial or other body authorized under applicable law to consent on 
behalf of a prospective subject to the subject’s participation in the procedures(s) involved in the research.”  
OHRP defined examples of “applicable law” as being state statutes, regulations, case law, or formal opinion of 
a State Attorney General that addresses the issue of surrogate consent to medical procedures.  Such 
“applicable law” could then be considered as empowering the surrogate to provide consent for subject 
participation in the research.  Interpretation of “applicable law” is therefore state specific and hence, will be left 
to the discretion of the individual IRBs of the respective clinical centers involved. 
 
Several U.S. task forces have deemed it is permissible to include incapable subjects in research.  For 
example, the American College of Physicians’ document allows surrogates to consent to research involving 
incapable subjects only “if the net additional risks of participation are not substantially greater than the risks of 
standard treatment.”(American College of Physicians. Cognitively Impaired Subjects. Ann Int Med 1989; 
111:843-848) Research Ethics Commission have held the view that it is permissible to include incapable 
subjects in research as long as there are the potential for beneficial effects and that the research presents a 
balance of risks and expected direct benefits similar to that available in the clinical setting or “if the net 
additional risks of participation are not substantially greater than the risks of standard treatment.” (Dresser R. 
Research Involving Persons with Mental Disabilities: A Review of Policy Issues and Proposals. In: Commission 
NBA, ed.: U.S. Government Printing Office; 1999:5-28.; Research Involving Persons with Mental Disorders 
That May Affect Decision-Making Capacity.  In: Commission (NBAC) NBA, ed.:  U.S. Government Printing 
Office; 1998.)  Given that the elements of CLIP are accepted clinical practices and both arms of the study fall 
within the standard of care, this study presents a balance of risks and expected direct benefits that is similar to 
that available in the clinical setting.   
 
For subjects for whom consent was initially obtained from a surrogate, but who subsequently regains decision-
making capacity while in hospital, we will obtain formal consent for continuing participation, inclusive of 
continuance of data acquisition.  The initial consent form signed by the surrogate will reflect that such 
continuing consent will be obtained when possible. 

13.6.2 Protection against Risk 
All elements of the CLIP are standard clinical practices with well described risk profiles.  In addition to the 
monitoring for study defined outcomes of new organ failures, mortality, and ICU admission, investigators will 
determine daily if other clinical adverse experiences occur during the period from enrollment through hospital 
discharge or death, whichever occurs first.  A data and safety monitoring plan will be developed to monitor and 
respond to any adverse events.  The potential risk to privacy from the inadvertent disclosure of medical 
information is prevented by monitoring all data forms, identified by study numbers only, in a locked file and 
separate from the name file of study participants.  Only the authorized personnel from each site will have 
access.  Only de-identified data will be entered into the online electronic data collection tool (RAVE).   
 
13.6.3 Potential Benefits of the Proposed Research to Subjects and Others 
Enrolled subjects have the potential benefit of decreased development of ALI/ARDS.  Given the significant 
morbidity and mortality associated with the development of ALI/ARDS, the prevention of ALI in study patients 
will confer significant benefit of preserving life, function, and improved quality of life.  In addition to the benefit 
to enrolled patients, large number of hospitalized patients in the future will benefit from improved 
understanding of how to prevent acute critical illnesses like ALI/ARDS.  For those who do develop ALI, the 
intervention (CLIP) contains all the elements of best practice standards as a reminder to the clinicians, 
packaged in a single bundle. 
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13.6.4 Importance of Knowledge to Be Gained 
While much has been done investigating interventions to decrease mortality from ALI/ARDS, there has been 
little focus on how best to prevent acute critical illnesses and injuries like ALI/ARDS.  The identification of any 
intervention that may decrease the risk of developing ALI will have a large public health impact given the high 
incidence and mortality of ALI and the significant morbidity, impairment of function, and health care resource 
utilization associated with survivors of ALI/ARDS.  The elements of the CLIP are already in use clinically.  If the 
checklist is shown to be effectively in prevention of ALI/ARDS, it can be easily and quickly implemented in any 
hospital with great population impact.  

13.6.5 Data Safety Monitoring Plan 
Data quality and safety will be monitored by each site’s PI, the study Clinical Coordinating Center (CCC), a 
Data Safety Monitoring Board (DSMB), and the NHLBI.  The site PIs will continuously monitor the data quality 
according to data quality measures.  In addition, recruitment rate, deviation from inclusion/exclusion criteria 
and protocol, and confidentiality of data and database will be monitored.  A DSMB, drawing from persons with 
expertise in the areas of critical care, emergency medicine, surgery, anesthesiology, statistics, and bioethics 
will be established.  The DSMB will monitor the data from the trial periodically, to review and assess the 
performance of its operations.  Development of ALI/ARDS, organ failure, prolonged hospitalization, ICU 
admission, and mortality will be recorded as part of the study defined outcomes.  Other adverse events will be 
monitored by the site PI and research specialist in real time from the start of randomization to hospital 
discharge or death.  Reportable adverse events will include worsening oxygenation on ventilator from low tidal 
volume ventilation, recurrent shock after resolution of initial shock, nosocomial pneumonia.  A serious adverse 
event in this study will be defined as a reportable adverse event that is fatal, life-threatening, permanently 
disabling, severely incapacitating or prolongs hospitalization or requires medical or surgical intervention to 
prevent serious outcomes.  All adverse events will be indicated on the data forms for the study and on the 
specific adverse event report forms and all serious adverse events will be reported to the site IRB within 24 
hours of the research team learning about the event followed by more detailed written report to the local IRB.  
The following information about adverse events will be collected:  1) the onset and resolution of the event, 2) 
an assessment of the severity or intensity of the event, 3) an assessment of the relationship of the event to the 
intervention, and 4) any action taken because of event.  Sites will inform the CCC of any and all related 
adverse events (non-serious) within 14 days of discovery.   All serious adverse events (regardless of 
relatedness) must be reported to the CCC within 24 hours of discovery.  The CCC will prepare summaries of 
these reports and provide them to the DSMB at least every six months.  The DSMB will convene by 
teleconferencing or in person every six months to review adverse events or earlier if so needed.  The NHLBI 
will be invited to all DSMB meetings and kept apprised of any safety concerns. 

13.6.6 Inclusion of Women and Minorities 
There will be no exclusions based on gender or race. We will make every effort to recruit women and 
minorities, utilizing translators when necessary. 
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APPENDIX A. Barthel Index 
 

The Barthel Index 
Patient Name:
Rater Name:
Date:

 
Activity Score 

FEEDING ______
0 = unable 
5 = needs help cutting, spreading butter, etc., or requires modified diet 
10 = independent 

BATHING ______
0 = dependent 
5 = independent (or in shower) 

GROOMING ______
0 = needs help with personal care 
5 = independent face/hair/teeth/shaving (implements provided) 

DRESSING ______
0 = dependent 
5 = needs help but can do about half unaided 
10 = independent (including buttons, zips, laces, etc.) 

BOWELS ______
0 = incontinent (or needs to be given enemas) 
5 = occasional accident 
10 = continent 

BLADDER ______
0 = incontinent, or catheterized and unable to manage alone 
5 = occasional accident 
10 = continent 

TOILET USE ______
0 = dependent 
5 = needs some help, but can do something alone 
10 = independent (on and off, dressing, wiping) 

TRANSFERS (BED TO CHAIR AND BACK)  ______ 
0 = unable, no sitting balance 
5 = major help (one or two people, physical), can sit 
10 = minor help (verbal or physical) 
15 = independent 

MOBILITY (ON LEVEL SURFACES)  ______ 
0 = immobile or <50 yards 
5 = wheelchair independent, including corners, >50 yards 
10 = walks with help of one person (verbal or physical) >50 yards 
15 = independent (but may use any aid; for example, stick) >50 yards 

STAIRS ______
0 = unable 
5 = needs help (verbal, physical, carrying aid) 
10 = independent 

Total (0-100): ______ 
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The Barthel ADL Index: Guidelines 

1. The index should be used as a record of what a patient does, not as a record of what a patient could do. 
2. The main aim is to establish degree of independence from any help, physical or verbal, however minor 

and for whatever reason. 
3. The need for supervision renders the patient not independent. 
4. A patient's performance should be established using the best available evidence.  Asking the patient, 

friends/relatives and nurses are the usual sources, but direct observation and common sense are also 
important.  However, direct testing is not needed. 

5. Usually the patient's performance over the preceding 24-48 hours is important, but occasionally longer 
periods will be relevant. 

6. Middle categories imply that the patient supplies over 50% of the effort. 
7. Use of aids to be independent is allowed. 
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APPENDIX B. SF-12 Health Survey 

SF-12® Health Survey 

This survey asks for your views about your health. This information will help you keep track of how you feel and how 
well you are able to do your usual activities. 
 
Answer every question by selecting the answer as indicated. If you are unsure about how to answer a question, please 
give the best answer you can.  

1. In general, would you say your health is:
  Excellent  Very good  Good  Fair  Poor 
 
2. The following questions are about activities you might do during a typical day. Does your health now limit 
you in these activities? If so, how much? 
a) Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing golf 

 Yes, limited a lot  Yes, limited a little  No, not limited at all 

b) Climbing several flights of stairs 
 Yes, limited a lot  Yes, limited a little  No, not limited at all 

 
4.During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of your physical health?
a) Accomplished less than you would like 
  Yes  No 
b) Were limited in the kind of work or other activities 
  Yes  No 

5.During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of any emotional problems (such as feeling depressed or anxious)? 
a) Accomplished less than you would like 
  Yes  No 
 
b) Did work or other activities less carefully than usual 
  Yes  No 

5. During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the 
home and housework)?

 Not at all  A little bit  Moderately  Quite a bit  Extremely 

6. These questions are about how you feel and how things have been with you during the past 4 weeks. For each 
question, please give the one answer that comes closest to the way you have been feeling. 

How much of the time during the past 4 weeks...

All 
of the time

Most 
of the time

A good bit 
of the time

Some 
of the time

A little 
of the time

None 
of the time

a) Have you felt calm and peaceful?   
b) Did you have a lot of energy?   
c) Have you felt downhearted and blue?   
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6.During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with 
your social activities (like visiting friends, relatives, etc.)? 

 All of the time  Most of the time  Some of the time  A little of the time  None of the time 

Thank you for completing these questions!
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APPENDIX C.    RIFLE Criteria (Creatinine Only and GFR only) 
 
Category GFR Criteria   

Risk Increased creatinine x1.5 or GFR decrease > 25% 

Injury Increased creatinine x2 or GFR decrease > 50%  

Failure Increase creatinine x3 or GFR decrease > 75% 

High Sensitivity 

  

High Specificity 

Loss Persistent ARF = complete loss of kidney function > 4 weeks   

ESKD End Stage Kidney Disease (> 3 months)    

  
GFR; Glomerular Filtration Rate 
ARF; Acute Renal Failure 
ESKD; End Stage Kidney Disease 

  

  

  

References: 

1. Bellomo R, Kellum JA, Mehta R, Palevsky PM, Ronco C. Acute Dialysis Quality Initiative II: the Vicenza conference. Curr Opin 

Crit Care. 2002 Dec;8(6):505-8. [Medline]  

2. Bellomo R, Ronco C, Kellum JA, Mehta RL, Palevsky P; Acute Dialysis Quality Initiative workgroup. Acute renal failure - 

definition, outcome measures, animal models, fluid therapy and information technology needs: the Second International 

Consensus Conference of the Acute Dialysis Quality Initiative (ADQI) Group. Crit Care. 2004 Aug;8(4):R204-12. Epub 2004 

May 24. [Medline]  
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APPENDIX D.  SOFA Score 

Organ System 0 1 2 3 4
Respiratory 
PaO2/FiO2 

>400 400 300 200 100 

Renal
Creatinine  

<106 mmol/L 
< 1.2 mg/dL 

106-168 mmol/L 
1.2-1.9 mg/dL 

169-300 mmol/L 
1.9-3.4 mg/dL 

301-433 mmol/L 
3.4-4.9 mg/dL 

Urine output <500 
mL/day 

>433 mmol/L 
>4.9 mg/dL 

Urine output <200 
mL/day 

Hepatic
Bilirubin 

<20 mmol/L 
<1.17 mg/dL 

20-32 mmol/L 
1.17-1.87 mg/dL 

33-100 mmol/L 
1.87-5.85 mg/dL 

101-203 mmol/L 
5.9-11.87 mg/dL 

>203 mmol/L 
>11.87 mg/dL 

Cardiovascular 
Hypotension 

No hypotension MAP <70 mm Hg Dopamine  
5 mcg/kg/min 

Dopamine >5 or 
Epinephrine 0.1 or 

Norepinephrine 
0.1 mcg/kg/min 

Dopamine >15 or 
Epinephrine >0.1 or 

Norepinephrine 
>0.1 mcg/kg/min 

Hematologic 
Platelet count 
(x103/mm3) 

>150 150 100 50 20 

Neurologic 
Glasgow Coma 
Scale score 

15 13-14 10-12 6-9 <6 

Reference:  Williams, L & Gannon J. Use of the SOFA score in pandemic influenza – a prospective study.  Journal of the 
Intensive Care Society: 2009, 10: 179-182. 
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APPENDIX E. Child-Pugh Score 
 
 

Measure 1 point 2 points 3 points
Total bilirubin, mol/l (mg/dl) <34 (<2) 34-50 (2-3) >50 (>3) 
Serum albumin, g/l >35  28-35 <28 
INR <1.7 1.71-2.20 > 2.20 
Ascites None Mild Severe 
Hepatic encephalopathy None Grade I-II  

(or suppressed with 
medication) 

Grade III-IV  
(or refractory) 

 
Interpretation: 
 
Points Class One year survival Two year survival 
5-6 A 100% 85% 
7-9 B 81% 57% 
10-15 C  45% 35% 
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Appendix F. Lung Injury Prediction Scoring Schema 
 
Predisposing Conditions LIPS Points 

 
Shock 

 
2 

Aspiration 2 
Sepsis 1 
Pneumonia 1.5 
High risk surgery*  

Orthopedic spine 1 
Acute abdomen 2 

Cardiac 2.5 
Aortic vascular 3.5 

High risk trauma  
Traumatic brain injury 2 

Smoke inhalation 2 
Near drowning 2 

Lung contusion 1.5 
Multiple fractures 1.5 

 

Risk modifiers  

Alcohol abuse** 1 
Obesity (BMI >30) 1 
Hypoalbuminemia 1 
Chemotherapy 1 
FiO2 >0.35 (>4 L/min) 2 
Tachypnea (RR >30) 1.5 
SpO2 <95% 1 
Acidosis (pH <7.35) 1.5 
Diabetes mellitus** -1 
 
* Add 1.5 points if emergency surgery. 
** Known diagnosis of chronic alcoholism or a previous admission for alcohol detoxification or alcohol 

withdrawal; daily alcohol consumption of >14 drinks a week; or >5 drinks binges1 
*** Only if sepsis. 
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Appendix G. Alcohol And Smoking Questionnaire 

To be administered to patient / Legally Authorized Representative as part of baseline 
data collection. 

1. How often do you have a drink containing alcohol? 
(0) Never 
(1) Monthly or less 
(2) 2 to 4 times a month 
(3) 2-to 3 times a week 
(4) 4 or more times a week      ____ 

 
IF ANSWER TO QUESTION #1 IS “NEVER”, SKIP TO QUESTION 4 

 
2. How many drinks containing alcohol to you have on a typical day when you are drinking 

(0) 1 or 2 
(1) 3 or 4 
(2) 5 or 6 
(3) 7, 8, or 9 
(4) 10 or more       ____ 

 
3. How often do you have 6 or more drinks on one occasion? 

(0) Never 
(1) Less than monthly 
(2) Monthly 
(3) Weekly 
(4) Daily or almost daily      ____ 

 
4. Have you ever been a smoker?      Y  N 
 
5. How many packs per day?       __ __ 
 
6. How many years?       __ __ 
 
7. Are you a current smoker?      Y  N 
 
8. If you have quit smoking, please enter the date you quit.  __ __ / __ __ / __ __ __ __  
 
 
Person completing this form:_______________________________________________ 
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Appendix H. Vulnerable Elders Survey-13 

 
1. Age ___________________________ 

2. Is the patient known to have dementia?   Yes    No 
 
3. Do you/patient experience problems in daily life due to poor vision?   Yes    No 
 
4. Do you/patient experience problems in daily life due to being hard of hearing?   Yes    No 
 
5. Do you/patient experience problems in daily life due to poor memory?   Yes    No 

6. In general, compared to people 
your age, would you say that your 
health is: 

Poor* Fair* Good  Very 
Good 

Excellent

 
7. How much difficulty, on average, do you/patient have with the following activities: 
 No 

Difficulty 
A little 
Difficulty 

Some 
Difficulty 

A lot of 
Difficulty 

Unable to 
do 

a. Stooping, crouching or kneeling? 
 

   * * 

b. Lifting, or carrying objects as 
heavy as 10 pounds? 

     * * 

c. Reaching or extending arms 
above shoulder level? 

   * * 

d. Writing, or handling and grasping 
small objects? 

     * * 

e. Walking a quarter of a mile?    * * 
f. Heavy housework such as 

scrubbing floors or washing 
windows? 

      * * 

 
8. Because of your/patient health or physical condition, do you have any difficulty: 

a. Shopping for personal items (like toilet items or medicines)? 
YES If YES, do you/patient get help with shopping? 

YES*                                    NO 
NO   
DON’T DO SHOPPING If DON’T DO, is that because of your/patient’s health? 

YES*                                    NO 
b. Managing money (like keeping track of expenses or paying bills)? 

YES   If YES, do you/patient get help with managing money? 
YES*                                    NO 
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NO   
DON’T MANAGE MONEY If DON’T DO, is that because of your/patient’s health? 

YES*                                    NO 
c. Walking across the room? USE OF CANE OR WALKER IS OK 

YES IF YES, do you/patient get help?  
YES*                                    NO 

NO  
DON’T WALK If DON’T DO, is that because of your health? 

YES*    NO 
d. Doing light housework (like washing dishes, straightening up, or light cleaning)? 

YES If YES, do you/patient get help? 
YES*                                     NO 

NO  
DON’T DO LIGHT HOUSEWORK If DON”T DO, is that because of your/patient health? 

YES*                                    NO 
e. Bathing or showering? 

YES If YES, do you/patient get help 
YES*                                    NO 

NO   
DON’T DO If DON’T DO, is that because of your/patient health? 

YES*                                    NO 
 
9. In the last year, have you/patient lost more than 10 pounds  

unintentionally?   Yes    No 
 
10. During the last month, have you/the patient been eating less  

than usual for whatever reason?   Yes    No 
 
 
Scoring the VES-13 original:  

1. Age: 1 point for 75-84; 3 points for age  85 
2. Use the answer to question 1 of SF-12: 1 point for fair or poor as a response 
3. 1 point for each *response in question 3a through f, maximum of 2 points 
4. 4 points for one or more *responses in q4a through q4e; for question 4c, use the response to 

Barthel’s “mobility on level surfaces” (<15 points on this Barthel question qualifies as yes to 
q4c); for question 4e refer to the response to Barthel’s “toilet use” (<10 points on this question 
qualifies as yes to q4e).  
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