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Introduction 
Despite advances in prevention and treatment, cardiovascular disease (CVD) accounts for more mor-
bidity and mortality than any other disease in the industrialized world. Although a portion of the in-
crease in CVD may be attributed to an increased prevalence of hypertension, diabetes and obesity, 
there is an urgent need to identify new targets for reducing the burden of CVD. Obstructive sleep ap-
nea (OSA), prevalent in the population and especially common in patients with CVD, represents such 
a novel target for reducing CVD morbidity and mortality. OSA is characterized by repetitive episodes 
of partial (hypopneas) or complete (apneas) upper airway occlusion occurring during sleep, with re-
sultant sleep disruption, wide intra-thoracic pressure swings and intermittent hypoxemia. Augmented 
sympathetic nervous system activity, acute blood pressure surges and atherogenic neurohumoral re-
sponses ensue, including those that promote inflammation, oxidative stress, insulin resistance, and 
endothelial damage. The associated intermittent hypoxemia also activates the transcription of proteins 
important in lipid synthesis, contributing to dyslipidemia. Through these pathways, OSA may con-
tribute to coronary artery disease, stroke, myocardial remodeling, heart failure, and arrhythmia. The 
potential for reducing CVD burden with OSA treatment is suggested by the evidence that positive 
airway pressure (PAP), which stabilizes the upper airway, attenuates the activation of pro-atherogenic 
processes and causes a small but significant reduction in blood pressure. Furthermore, numerous co-
hort studies have established significant associations between OSA and prevalence or incidence of 
coronary artery disease, stroke, heart failure, arrhythmia and mortality. However, despite its promise 
as a tool for CVD prevention, no large scale and controlled studies have yet examined the impact of 
OSA treatment on CVD.  
 
The National Institutes of Health issued a RFA to which this proposal was a response, to conduct re-
search to specifically address the best design features for a later Phase-3 controlled trial of Continuous 
Positive Airway Pressure (CPAP) for CVD reduction. Establishing a link between OSA treatment and 
CVD morbidity and mortality would provide a new target for reducing the burden of CVD and poten-
tially affect treatment plans for those patients with both OSA and CVD or CVD risk factors. This 
study is designed as a Phase 2 planning study to evaluate alternative study design features that ad-
dress the potential for OSA treatment to reduce CVD and to identify those features that would 
strengthen a later, large-scale Phase 3 randomized controlled trial (RCT). 
 
Funding provided by the NHLBI has resulted in the establishment of the BestAIR protocol which is com-
prised of two Clinical Centers (Brigham and Women’s Hospital – BWH and Beth Israel Deaconess Medi-
cal Center – BIDMC), a Physiology Measurement Core for processing all physiological data, a Data Coor-
dination core which includes data management and bio-statistical analysis, Resource which includes the 
biochemical processing (Harvard Catalyst), a Medical Monitor, and an independent Data Safety and Moni-
toring Board (DSMB).   

This Manual of Procedures (MOP) documents the randomized clinical trial to be conducted by the BestAIR 
Project Team. The study will focus on patients with moderate to severe OSA who have been diagnosed 
with CVD or have risk factors for CVD. 
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1. General Information 

1.1. Design, Objectives, and Endpoints 

1.1.1. Design and Objectives 
This randomized clinical trial is a Phase 2 study utilizing a multi-disciplinary investiga-
tor team with expertise in clinical trials, cardiology, sleep medicine and behavior, with 
the objective of evaluating alternative study design features that address the potential 
for obstructive sleep apnea (OSA) treatment to reduce cardiovascular disease (CVD). 
An additional aim is to identify those features that would strengthen a later, Phase 3 
randomized clinical trial. 

1.1.2. Primary Objectives 

 Assess the feasibility of a larger scale randomized clinical trial, including: 

• Recruitment and retention rates of patients with moderate to severe OSA and 
CVD risk factors or established CVD participating in a controlled trial;  

• Adherence of patients to the study protocol and assessment of the effect of ad-
herence enhancement efforts, as well as cross-over and completion rates; 

• Effectiveness of CPAP therapy on CVD, using mean 24 hour systolic blood pres-
sure as the trial’s primary endpoint; 

• Responses to intermediate markers of CVD will be explored as follows: 
a) Diurnal blood pressure profile and indices of arterial stiffness 
b) Echocardiography measures of cardiac structure and function, and pulmo-

nary artery pressure 
c) Cardiac electrophysiological indices of electrical stability 
d) Biochemical indices of renal impairment, glucose & lipid metabolism, in-

flammation, and thrombosis 
e) Health related quality of life, mood, and sleepiness will be assessed, in-

cluding: 
o Global health 
o Quality of life (Overall and disease specific) 
o Vitality 

Chapter 

1 
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o Sleep and Wake impairment 
o Mood 

f) Finally, measures of health care utilization will be assessed including: 
o Medication usage 
o Health care encounters (planned and unplanned) 
o Emergency room visits and hospitalizations 

 
  1.1.3 Endpoints 

Endpoints will be adjudicated by Dr. Eldrin Lewis: 

• Death – underlying cause to be stratified by CV or non-DV 
• Myocardial infarction 
• Hospitalization for heart failure 
• Stroke 
• Hospitalization for unstable angina 
• Urgent coronary revascularization 

 
1.2       Eligibility 

Summary 

A sample of patients from ages 45-75 with moderate to severe OSA (AHI ≥15), detected 
by routine polysomnography, with established CVD or, multiple risk factors for CVD will be 
recruited. Age range is restricted to 45 to 75 years in individuals with CVD, and 55 to 75 
years in those with CVD risk factors alone. Those with daytime hypoxemia or marked 
nocturnal hypoxemia will be excluded, both because of safety concerns related to 
untreated severe hypoxemia and because of the likelihood of co-morbid hypoventilation 
syndromes or severe lung disease which may require alternative therapies. Patients with 
severe sleepiness (defined by an Epworth Sleepiness Score of >16 or those with a history 
of drowsy driving) will be excluded since sleepiness clearly improves with PAP therapy 
and is a well-established indication for treatment; we believe that equipoise would be 
difficult to achieve and cross-over rates increased if severely sleepy patients were 
enrolled. Although heart failure is an important CVD outcome, we propose to exclude 
individuals with moderately symptomatic heart failure (known cardiac ejection fraction of < 
35% or NYHA class 3 or 4 status) or with central sleep apnea (>50% of respiratory events 
classified as central apneas) since these individuals are at increased risk for “complex 
sleep apnea” and may benefit from adaptive pressure devices which are currently the 
focus of other clinical trials. Detailed Inclusion and Exclusion criteria are listed below. 

 1.2.1    Inclusion/Exclusion Criteria 

Inclusion: 

• Obstructive apnea hypopnea index (AHI) ≥ 15;  
• Age 45-75 years (or 55 to 75 years if without established CVD);  
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• Established CVD, defined by one or more of the following:  
o Prior myocardial infarction 
o Coronary artery revascularization procedure (≥4 months before study entry) 
o Angiographically documented stenosis (>70%) of a major coronary artery  
o Prior ischemic stroke without major functional impairment 

OR 
                Three or more of the following established CVD risk factors: 

o    Hypertension treated with medications or systolic BP > 140 or diastolic BP > 
90 on ≥ 2 occasions 

o    Diabetes mellitus treated with medication or ≥ 2 fasting glucose levels ≥ 126 
mg/dl 

o    BMI > 30 
o    Total cholesterol > 240 mg/dl or LDL cholesterol > 160 mg/dl or HDL < 45 

mg/dl or treatment for dyslipiedmia 
o    > 10 pack years of smoking  

• Ability to provide informed consent. 
 
Exclusion: 

• Diagnosed heart failure with known cardiac ejection fraction of < 35% or NYHA 
class 3 or 4 status; Less than 4 months since MI, stroke or revascularization 
procedure;  

•  Poorly controlled hypertension (>170/>100);  
•  Prior stroke with functional impairment interfering with ability to complete the 

protocol;   
•  Severe uncontrolled medical problems or medications that may influence meas-

urements or impair ability to participate in the study exams (e.g. oral steroids; 
chronic opioid use; known creatinine > 2.5 md/dl of GFR < 30; anemia with Hgb 
< 10, etc.);  

•  Resting oxygen saturation < 90% or nocturnal oxygen saturation <85% for > 
10% of the sleep period;  

•  Any use of prescribed PAP for sleep apnea;  
•  Report of inability to spend ≥ 6 hours in bed;   
•  Severe sleepiness defined by an Epworth Sleepiness Score of >14 or report of 

falling asleep driving in the prior 2 years;   
•  Working as a professional driver;  
•  Central sleep apnea, with >50% of respiratory events classified as central ap-

neas;  
•  Any refusal to consider PAP use after an initial split-night PAP study (pre-

randomization). 

1.2.1 OSA Eligibility Criteria 

In order to be eligible for the study, participants must have been diagnosed with mod-
erate to severe sleep apnea, as noted in inclusion criteria, with the following require-
ments: 
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• The diagnosis made on polysomnography requires a minimum of 2 hours of to-
tal sleep time, using AASM criteria for definition of a hypopnea. 

• At least one symptom referable to the sleep apnea needs to be present. This 
includes but is not limited to: bothersome snoring, daytime fatigue or sleepi-
ness, restless sleep, frequent nocturnal awakenings, and morning headaches. 

1.1.3 Deferral Criteria 
There may be some situations or conditions for which a participant will be found ineli-
gible for participation because of either a temporary exclusion or an unclear history 
about an exclusion criterion. In these cases, rather than being excluded, the subject 
will be deferred from entry into the study. Once it is formally ascertained that the ex-
clusionary condition is not present or has resolved, the participant will be reconsidered 
for entry into the study. The following list identifies some of the conditions for defer-
ment: 

1. Subjects currently enrolled in another intervention study. 
2. Subjects who have received an investigational drug or device within 30 days 

prior to screening will be deferred until off study for a period of at least 30 
days. 

3. Participant requests additional time to consider treatment options. 
4. Participant has an uncontrolled medical problem and can be deferred until 

determined stable by physician (e.g., having quit  smoking for 3 months).  

Some participants may be poor historians and/or have a limited understanding of their 
health problems and associated treatments. For those questions which are denoted in 
the records as reported by participant, it is advisable that the response be verified with 
a medical record/report whenever possible.  
A tracking system will be set up, for deferred cases, to serve as an administrative tool 
and will not be entered into the DMS. Since this will contain identifying information, it 
should be kept separate from other files in a locked, secure cabinet. Once a deferred 
subject is entered in the study, the study is over, or if information arises that 
disqualified the subject from entering the study, any identifying information on these 
subjects will be destroyed. 
To determine the re-screening date for a participant who has been deferred for more 
than one criterion, the coordinator will select one date that allows sufficient time for all 
deferral criteria to have been resolved. The coordinator should contact the participant 
by telephone close to the ending date of the deferral period which in most cases will 
not be more than 30 days to:  

• Review the study with the participant 
• Determine whether the deferral condition is resolved if applicable 
• Ascertain if the participant is still interested  

 A participant who is initially deferred from entry based on the deferral criteria may be 
reconsidered for inclusion at a later date.  
The participant ID number will not be re-assigned for any reason.  
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1.2. Overview of Enrollment, Randomization and Study Visits 

1.2.1. Enrollment Goal  

A total of 225 potential subjects, ages 45-75, will be screened from regional Sleep Health 
Centers to undergo a 2 week run-in period requiring nightly use of a PAP mask without a 
PAP machine, nasal dilator strips and sleep diary completion. Of the screened sample with 
a good 2 week run-in adherence, 180 subjects will be randomized. 
 

1.2.2. Randomization 

After Baseline studies are completed, subjects will be randomized into one of four treatment 
groups, described on pages 44-48, by a web based randomization system to enter eligibility 
criteria. After electronic verification of eligibility, subjects will be assigned a randomization 
code for study arm using a secure, pass-word protected, HIPAA compliant web site. Ran-
domization will be performed using a permuted block scheme stratifying on site (BWH or 
BIDMC) and cardiovascular disease category (diagnosed or high risk).  
 

1.3.3.   Study Visits 
1. Screening (Initial Visit): occurs after ascertaining that the subject is a good candidate for 

the study, appears interested and is willing to participate. The visit will be scheduled to 
include meetings with the study coordinator or research assistant and respiratory thera-
pist. During this visit, the subject will be (1) fitted for a CPAP mask, to be worn for two 
weeks without any pressure applied, (2) be given a two week supply of nasal dilator 
strips (Breathe Right®), (3) be given a sleep diary to complete and have an oxygen level 
checked using a finger sensor. The time period of two weeks is a run-in to determine 
whether or not the subject will be able to use these treatments on a regular basis that 
will be a part of the study.  

2. Baseline: A research exam will take place in the BIDMC GCRC and/or BWH CCI after 
the two week run-in period. This visit will take about 6 hours and might occur on 2 sepa-
rate days. 

3. Interim Phone Visits: conducted every two months by the Study Coordinator to address 
treatment related adherence issues and adverse events. 

4. Respiratory Therapy Visits: For subjects receiving sham and active CPAP, in person vis-
its will be scheduled to occur within one week after randomization, one week after initiat-
ing PAP  and at 1, 3, 6, and 9 months. 

5. Behavioral Promotion of Adherence (BPA): Subjects randomized to receive active 
CPAP and BPA will meet with a behavioral therapist at PAP initiation, one week later, 
and then by telephone at 3, 4, 8, 12, 20 and 32 weeks. 
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6.  Six Month Visit: Six months after randomization, participants will attend a brief visit ei-
ther at the BIDMC or BWH CRC. 

7. Twelve Month Visit: Twelve months after randomization participants will return for a final 
study visit at the BIDMC GCRC and/or BWH CCI 

8. Close-Out visit: a study end visit will be scheduled to occur within a month following 
completion of all study procedures, when participants will be de-briefed as to the inter-
ventions received and either the BIDMC GCRC or BWH CCI. 
A complete step by step description of procedures during each visit can be found in 
Section _5.2__starting on page 41. 
 

1.4.    Recruitment  

• BWH patients will be recruited from Sleep Health Centers (SHC), a large, comprehensive 
sleep disorders clinic that has primarily a suburban referral base and affiliated with BWH, 
an affiliate of Harvard Medical School.  

• BIDMC patients will be recruited from Sleep Health Centers (SHC) as well as from the 
Beth Israel Hospital-Needham Campus sleep laboratory.  The Needham Campus sleep 
laboratory is a 4 bed lab located within BIH-Needham and has a primarily suburban refer-
ral base affiliated with the hospital.  Regardless of the location of the BIDMC patient's 
sleep study, they will be considered for enrollment based upon evaluation of the scored 
sleep study following distribution to BIDMC sleep disorders center physicians for interpre-
tation. 

• Patients will also be recruited from both BWH and BIDMC Cardiology Clinics.  
 

1.4.1.    Recruitment Methods - Pre-Screening 

• Prior to recruitment start up, the research staff will present an overview of the study to 
the sleep clinicians at the SHC to educate referring physicians about the study. 

• The physicians will be provided copies of an IRB approved, protocol specific, recruit-
ment brochure and flyer to distribute to potentially interested and eligible subjects.  
(See Appendix for sample brochure and flyer) These materials can be mailed or pro-
vided to patients and families during a clinic visit. 

• Every weekday, BWH and/or BIDMC research staff (recruiters) will review all new 
sleep study reports – polysomnograms (PSGs) - at the participating SHCs and identify 
patients meeting major eligibility criteria (age 45-75 years, AHI ≥ 15, with CVD or age 
55-75 with CVD risk factors). Study staff will have access (via passwords) to the SHC 
e-Clinical Works to obtain basic demographic and medical information. Screening in-
formation that can be obtained from e-Clinical Works: gender, age, Epworth score, 
AHI, PSG, oxygen saturation, BMI. When a potentially eligible subject is identified, the 
recruiter will email the sleep physician using a template email. The physician will be 
asked to determine whether s/he feels the patient would be appropriate for this study 
(there is equipoise on the part of the patient’s physician about the treatment options). 
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The physician will be asked to indicate if s/he does not want the patient contacted by 
the study staff or whether the study staff may contact the patient after the patient has 
been evaluated at a follow-up sleep clinic visit scheduled to occur after the diagnostic 
PSG. Depending on the response of the physician, the patient either: a) will not be 
contacted; b) will be contacted after the post-PSG clinic visit 

• A HIPAA waiver is in place for the research assistant to review Protected Health In-
formation (e.g., questionnaires or medical records) to confirm eligibility.  If the subject 
is called, a telephone script will be used, in which the research assistant will review 
the study aims and administer a brief questionnaire to obtain additional medical histo-
ry to further evaluate study eligibility (Script Number 3) 
 Subject Enrollment (from cardiology clinics) 
Potential research subjects will be identified by examining the patient’s cardiology 
records prior to their clinic visit.  The research assistants (RA) will e-mail the patient’s 
cardiologist and the cardiologist will let the RA know if they can approach their patient.  
The doctor will ask the patient after their clinic visit for permission to have the RA in-
troduce the study.  With the patient’s permission, the study would then be introduced 
and a copy of the cover letter explaining the reason for the questionnaire, consent 
form, three questionnaires and self-addressed stamped envelope will be given to the 
patient. The RA will ask the patient if they could be phoned in a few days.  If allowed, 
a telephone script will be followed asking the patient about participation. If willing, the 
patient will be instructed to complete and mail the screening questionnaire to the RA 
in the pre-addressed, stamped return envelope to determine eligibility. Patients who 
do not qualify will also be contacted to inform them that they were not eligible for fur-
ther participation.  Alternatively, the patient will have the option to complete the 
screening questionnaires while in the cardiology clinic.  If any cardiologist approved 
patients are not contacted by the RA on the cardiology floor we will mail a packet with 
a copy of the cover letter explaining the reason for the questionnaires, consent form, 
three page screening form, brochure and pre-addressed stamped envelope. 
 To supplement this approach, in addition, we will also will review BWH electronic 
health records (LMR) and the Research Patient Data Registry (RPDR) to identify pa-
tients of all BWH cardiologists who agree to allow their patients to be contacted who 
are in the eligible age range and meet other minimal study eligibility criteria (e.g., car-
diovascular disease or cardiovascular risk factors) and who have been evaluated at 
BWH in the prior two years. These patients will receive a letter co-signed by their car-
diologist, inviting them to return a screening questionnaire and participate in the study. 
If they return the questionnaire and do not indicate an unwillingness to participate, 
they will then be followed up by the RA by phone as described below. Secondly, 
through the HeartBEAT study (S Quan, site PI; S Redline Coordinating Center PI) a 
roster of potentially eligible subjects for that study (which overlap this study) has al-
ready been assembled using an IRB-approved approach for LMR screening of cardi-
ology appointments. We also will send these patients an invitation letter signed by 
their cardiologist. 
The questionnaires include the following sleep apnea scales: 1) the Epworth Sleepi-
ness Scale, the most widely used tool for subjective assessment of sleepiness, which 
asks the patient to rate the likelihood of falling asleep in a number of common situa-
tions. It has a good internal reliability and test-retest reliability and will be used to iden-
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tify patients in whom sleepiness levels exceed eligibility criteria. 2)the Berlin Sleep 
Questionnaire, a simple 10-item questionnaire that categorizes OSA risk in 3 do-
mains: snoring/nocturnal breathing disruption; sleepiness/fatigue; and obesity or hy-
pertension, with “high risk” based on positive scores on 2 of the 3 domains. Although 
initially validated in a general medical clinic, among patients referred to a CVD clinic 
this instrument was found to have a sensitivity of .86 and specificity of .89 for the di-
agnosis of OSA, and will therefore be used to define a group at ‘high risk” for OSA. 
See Appendix for the recruitment scripts that may be used, depending on when in the 
pre-screening period the potential subject is contacted 

 
1.4.2.  Recruitment Data 

At each of the potential recruitment points, case report forms (CRFs) will be used to 
capture the reasons for ineligibility or patient/physician preferences.  

 
1.4.3.  Recruitment Tracking  

• The Steering Committee and its Quality Control Subcommittee will oversee re-
cruitment efforts. This Subcommittee will include participation by the co-PIs and  
Study Coordinator. It will meet twice a month to share ideas to potentially enhance 
overall recruitment, to discuss recruitment challenges and to share recruitment 
strategies.  

• The Study Coordinator will be responsible for maintaining records of all recruit-
ment efforts and track these with locally maintained files. For every record which is 
systematically reviewed, an Eligibility form will be initiated and these data entered 
into the RedCap database by the research assistants.  Sufficient data will be col-
lected to provide reporting of the status of subjects approached for recruitment ac-
cording to the Consolidated Standards of Reporting Trials Statement [CON-
SORT].18 Eligibility forms should be entered within one week of their data collec-
tion, and entered regardless of the participants eligibility status (participant does 
not have to be randomized to enter these data).  

This report will be officially reviewed by the Steering Committee on a monthly basis 
and more frequently if recruitment milestones are lagging behind. 

 
1.4.4.  Recruitment Oversight 

 The Research Coordinator (RC) will oversee recruitment efforts at the BWH and  
BIDMC. This involves: 

• Ensuring that equipoise is established (willingness to have the patient participate 
in any arm) will be ascertained for the referring physician at the Sleep Clinic visit 
as well as whether the patient would be interested in participating. 

• Ensuring that potential participants meet with a recruiter: A patient can meet with 
the recruiter at the time of the sleep clinic visit or arrangements can be made to 
meet with the subject at a separate time or over the telephone, using one of the 
scripts cited above. Some patients may be referred for sleep studies and a sleep 
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consultation (but not OSA management). In those cases, the referring physician 
also will be contacted to obtain permission to contact the patient for study enroll-
ment. At this time, the study brochure may also be reviewed. 

• Ensuring that Informed consent is obtained only after the patient receives an ex-
planation of each treatment arm and protocol requirements in detail and has had 
their questions addressed. This explanation will include review of the study in clear 
language, presenting each treatment. 

• A research assistant will obtain consent to provide the greatest consistency and 
objectivity in presentation of material and to avoid any appearance of coercion. 
The consent will be done in a private area. Each research assistant involved in ob-
taining consents will undergo a 1 hour training session with the principal investiga-
tors, Susan Redline, MD or Murray Mittleman, MD.  The investigator will review 
the general principles, benefits and risks of treatment with CPAP and conservative 
medical therapy as well as details of the study. A detailed slide presentation with 
this information for use by coordinators and patients will be used.  Drs. Redline or 
Mittleman will be available to answer any medical questions. 

1.5  Informed Consent 

To confirm a participant’s eligibility, the inclusion, exclusion and deferral criteria will be 
reviewed by a study physician. When a participant is determined to be eligible, and 
interest is established, the informed consent process takes place. 

 
 
 
 

1.5.1. Overview 
The research staff is responsible for ensuring that informed consent is obtained from 
each participant according to the guidelines of the Institutional Review Board (IRB). 
An IRB approved sample consent form can be found in the Regulatory Binder. Each 
site must also forward a copy of their local consent to the DAC once it receives IRB 
approval. The informed consent form must be obtained (signed and dated by the par-
ticipant) prior to initiation of any study related activity. Specifically, the following must 
be accomplished during the informed consent process: 

• The participant must be informed that participation in the study is voluntary and 
that refusal to participate will involve no penalty or loss of benefits 

• The participant must be informed that the study involves research. 
• The participant must be informed of any alternative procedures. 
• The participant must be informed of any reasonable foreseeable risks. 
• The participant must be informed of any benefits from the research. 
• An outline of safeguards to protect participant’s confidentiality must be included, 

as well as an indication of which parties are allowed to review the record. 
• Give participant time to consider the study obligations and discuss the study with 

his/her family members before signing the consent form. 

An informed consent must be obtained from the participant before any study-
related data are collected and study procedures are performed. 
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• The informed consent form must be signed in the presence of a study physician 
and the Study Coordinator or qualified study staff, prior to collection of any study-
related data or blood specimens are performance of study procedures.  
 

1.5.2. Administration of Informed Consent 

The informed consent form should be reviewed in a comfortable setting where the 
participant is able to make a free choice without pressure. Research staff will provide 
the potential participant with the Informed Consent Form and ask the participant to 
read a few sentences out loud to ascertain whether s/he needs assistance with the 
written material. (If the participant cannot read the written material or speak and 
understand the English language, they are ineligible for enrollment).  
Ample time should be given to allow the participant to thoroughly read, process the 
information, and ask questions. Informed Consent Forms may be taken home to give 
the participant time to decide. At the screening visit, the coordinator/study staff and/or 
study physician should answer any questions raised by the participant. 
The participant should be made aware of their responsibilities throughout the 
Screening process, during the baseline visit, after the randomization assignment is 
known and during the follow up contacts. The importance of continued follow-up 
should be stressed and balanced with a discussion of the effect of participant 
withdrawal on the study. 
The Informed Consent Form must be signed and personally dated by the participant, 
and by the persons “obtaining consent”. A participant should not be asked to sign the 
consent statement if s/he has any doubts about enrolling or if the clinical staff believes 
s/he does not understand what participation would involve. Under no circumstance is 
any study information to be collected or study procedures performed for the specific 
purpose of the trial before the participant has signed the informed consent form. An 
Informed Consent checklist will be completed, signed and dated by the person obtain-
ing consent to ensure all aspects of the informed consent process have occurred. Fol-
lowing is the SOP provided by Partners IRB: 
 

Standard Operating Procedure: Obtaining Informed Consent (from Partners IRB) 

1.0 Purpose 
 
1.1 This procedure describes the methods and practice for the review, and documentation of the in-

formed consent process for a clinical study to ensure that adequate informed consent has been ob-
tained and properly documented.  

1.2 This procedure is intended to meet FDA federal regulations, ICH Good Clinical Practice Guide-
lines and Partners Institutional policies. 

 
2.0        Responsibilities 
 
2.1 The Principal Investigator or designated staff is responsible for the implementation of this SOP and 

ensuring that all staff within the Department are appropriately educated. 
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2.2 The Principal Investigator is responsible for providing a complete and valid consent form and en-

suring that it meets all Federal, State, and institutional requirements. 
 
2.3 The Principal Investigator is ultimately responsible for: 
 

2.3.1 Ensuring that potential study subjects are informed properly regarding study procedures, 
risk/benefits, and other information detailed in the informed consent. 

2.3.2 Ensuring that the HRC approves: a new consent form at each annual continuing review; 
and any revised written informed consent form in advance of use.  

2.3.3 Documenting that study procedures were discussed with the subject and that informed 
consent was obtained in clinic notes or source documents.  

 
2.4 The Principal Investigator and Coordinator (or other IRB approved study staff) are responsible for 

discussing the elements of the consent form with the study subject and ensuring all their questions 
are adequately answered.  

 
2.5 The study representative obtaining consent is responsible for: 
 

2.5.1 Ensuring the current valid consent form is available for the subject. Invalid consent forms 
will not be provided to subjects 

2.5.2 Providing a copy of the signed and dated informed consent to the subject 
2.5.3 Filing a copy in the subject file 
2.5.4 Filing a copy in the subjects medical record (if appropriate) 
2.5.5 Ensuring a copy of each version of the consent form is filed in the study regulatory binder 

 
3.0 Procedures for Obtaining Written Informed Consent  
 
3.1 Prior to any study procedures, the Research Staff will review and discuss details of the research 

study using the consent form as a guide.  
 
3.2 The potential subject will read and review the informed consent. He/She is given an opportunity to 

ask any questions regarding the study. He/She is given adequate time to reflect on potential bene-
fits and risk and possible discomforts of participation. 

 
3.3 If the subject agrees to participate, the subject will sign and date the consent form on the appropri-

ate line.  
 
3.4 The Principal Investigator will sign and date the consent form on the appropriate line. 
 
3.5 After informed consent has been obtained, the Research Staff will review the consent form docu-

ment and ensure: 
 

3.5.1 The correct version of the consent form was used 
3.5.2 The subject and Investigator have properly dated the consent form 
3.5.3 All options sections have been completed by the subject 
3.5.4 Initials or other subject identification is on each page of the consent form  
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3.6 The Coordinator will file the original consent form in the subject file and provide a copy of the 
signed and dated consent form to the subject. The subject’s receipt of their copy will be document-
ed in a clinical note/other source documentation. 

 
3.7 The Research Staff will document the informed consent procedure in clinic notes or source docu-

ments.  This notation will include: date, that the BestAIR study was explained, questions were an-
swered (if any), subject agreed to participate, copy of signed consent was given to subject. This 
note should be signed and dated by the person obtaining consent. 

 
4.0 Amended informed consent forms 
 
4.1 The IRB may require an amended consent form should new information be obtained and there 

have been major changes to any component of the consent form which may effect the subject’s 
willingness to participate in the study. (e.g. - drug dose, study procedures, risks and discomforts, 
benefits, alternatives, change in PI).  Subjects will be asked for new written consent when they are 
actively engaged in the study 

 
4.2 Copies of these additional consent forms are to be treated as the original informed consent and 

should be filed with it.  
 
5.0 Documentation of  informed consent forms 
 
5.1        The Principal Investigator will document the informed consent process using the signed and 
             dated Consent form by the subject or his/her legally authorized representative (or surrogate)  
             and the investigator (or delegated staff) who obtained the subject’s consent.  The subject  
             will be given and sign the most recently approved version of the consent form. 
 
5.2 Two copies of the signed and dated consent form will be maintained. The original  

signed and dated consent form will be retained in the research records.  A copy of the signed and 
dated consent form will be given to the subject.  

 
5.3 The informed consent process may be further documented in a clinic chart/progress note/other  

source document: that the study was explained, questions were answered (if any), subject agreed to 
participate and signed the consent form, and a copy of the signed consent form was given to sub-
ject. 

  
Regulations: 
 
US Code of Federal Regulations, 21 CFR 50 – Protection of Human Subjects, Subpart B 
DHHS Regulations, 45 CFR 46 – Protection of Human Subjects, Subpart A 
US Code of Federal Regulations, 21 CFR 56 – Institutional Review Boards 
ICH GCP 4.8, 8.3 
 
References: 
Partners Human Research Committee: Informed Consent of Research Subjects. Found at: 
http://healthcare.partners.org/phsirb/infcons.htm  
 

http://healthcare.partners.org/phsirb/infcons.htm
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International Conference on Harmonisation (1996). Good Clinical Practice Guidelines. Found at: 
http://www.ich.org/LOB/media/MEDIA482.pdf  
 
Attachment: 
QI Informed Consent Compliance checklist: 

http://www.partners.org/phsqi/QIWeb/files/ConsentFormComplianceChecklist%202005.pdf 

http://www.ich.org/LOB/media/MEDIA482.pdf
http://www.partners.org/phsqi/QIWeb/files/ConsentFormComplianceChecklist%202005.pdf
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2. Study Organization 

2.1. The Steering Committee and Subcommittees 

 

2.1.1. The Design and Analysis Committee 

The Design and Analysis Committee (DAC) is located at the Brigham and 
Women’s Hospital and Chaired by James Ware, PhD, currently director of the 
Biostatistics Program and Associate Director of the Postgraduate Education pro-
gram for the Harvard Catalyst. He will provide overall statistical guidance, 

Chapter 

2 
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assisting with using the proposed data collection for informing key design 
features for a future large-scale trial, such as evaluating the best control sample 
and approaches for improving study efficiency. This committee will be 
responsible for producing and finalizing study documents, producing and 
maintaining a web-based database that includes web-based randomization 
procedures, produce study progress reports, track adverse events, and perform 
interim and final statistical analyses.  It will also coordinate and monitor data flow 
and integrity across the study centers and review study procedures and 
implementation. 

DAC Staff include: 
• Statistician – (James Ware and Rui Wang) 
• Local Medical Monitor – (Sanjay R Patel)) 
• Data Systems Management (Michael Rueschman) 
Responsibilities of the DAC include: 
• Prepare and distribute the study protocol and Manual of Procedures (MOP) 

based on collaboration with the Steering Committee and the NHLBI. 
• Lead the development, testing, and use of all CRFs and other study proce-

dures. 
• Develop and maintain an efficient data management system to facilitate the 

collection, transmission, storage and archival of all electronic study data.  
This system will include the development and application of quality assurance 
procedures including data tracking and validation. 

• Prepare for the Steering Committee and DSMB detailed reports regarding 
participant recruitment and retention, data collection activities, and interim re-
sults. 

 
2.1.2. Clinical Centers 

There are two Clinical Centers, each responsible for the recruitment, screening, 
and enrollment of study participants and the collection of study data according to 
the protocol. 

1 Brigham and Women’s Hospital (BWH) 
2 Beth Israel Deaconess Medical Center (BIDMC) 

 
2.1.3. Personnel 

Each center is comprised of the following BestAIR-trained personnel: 

• Principal Investigator: Susan Redline, MD, MPH  
• Co-Principal Investigator: Murray Mittleman, MD, DrPH 
• Sleep Clinicians: Stuart Quan, MD and  
• Study Coordinator and Research Assistants  
The study coordinator, and research assistants (recruiters, technicians perform-
ing data collection, and data entry) will work across both sites to identify eligible 
subjects, schedule and coordinate visits, and gather safety and endpoint data.  
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2.1.4. Continuing Review 
The following is a list of items needed when submitting for continuing review to 
the BWH IRB: 

• Protocol Summary, current dated version, incorporating all changes approved 
by the PHRC since last review  

• Detailed Protocol: current dated version, incorporating all changes approved 
by the PHRC since last review  

• List of Questionnaires and Instruments, when applicable  

• DSMB/DMC Report, when applicable  

• Coordinating/Statistical Center Report, when applicable  

• Monitoring Group Report, when applicable  

• Investigator Adverse Event Report  

• Minor Violation Report, if there have been any minor violations since last re-
view  

• NIH Grant: Non-competing renewal (Type 5) or Competing Renewal (Type 2), 
when applicable 

• FDA Form 483 received since last review, when applicable  
In addition, the following documents are needed when the study is open to en-
rollment and subjects are being recruited:  

• Research Consent Forms for re-approval (copies without approval footer)  

• Recruitment Materials (letters, postcards, posting, advertisements, telephone 
scripts, etc.), when applicable  

• Documents that are available electronically should be uploaded to the At-
tachments page in Insight/eIRB submission. Hardcopy documents should be 
faxed or mailed to the IRB accompanied by the eIRB Coversheet, which can 
be generated from the Attachments page.  

FOR STUDIES THAT HAVE BEEN COMPLETED OR ARE BEING CLOSED 
PRIOR TO COMPLETION: Complete the appropriate Continuing Review Form to 
inform the PHRC of completion of the study or study closure prior to completion. 
In such cases, submission of the Protocol Summary and Detailed Protocol is not 
required. NOTE: Continuing review is required to close out the study file.  
 

2.2. Measurement Core 

This project involves one Measurement Core, directed by Susan Redline and Murray 
Mittleman, that is responsible for overseeing all procedural aspects of the protocol 
including overall data collection and quality control. This core will establish 
standardized procedures for acquisition and processing for all physiological data 
including: sleep studies, CPAP usage, 24-hour blood pressure recordings, radial 
artery pressure waveforms and pulse wave velocity using robust approaches 
developed and utilized in prior studies. The core will be responsible for providing 
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specific training and technical support related to these specialized measures for all 
study staff. In addition, it will be responsible for developing quality control measures 
to certify all staff and track their consistency on all measurement techniques. 
 

2.2.1. Biochemical Resource - Harvard Catalyst  
This study will utilize expertise and resources available through the Harvard 
CTSA program (known as the Catalyst) for the collection and handling of all 
blood and urine markers. The Catalyst will establish methods for standardized 
collection, shipment, and storage of specimens, and perform assays using an 
array of extramural quality assurance programs including the Comprehensive 
Coagulation module of the CAP Survey, WHO standards for calibration, the CDC 
certification program for lipids and the Westgard Multi-Rule control procedures 
for analytical test acceptability. 
Harvard Catalyst Core Lab (HCCL) The HCCL will be used as the primary lab for 
tests and assays. HCCL policies and procedures will be followed and are 
available at: 
 http://brighamandwomens.org/research/hccl/policy.aspx 

 
2.2.2.  Steering Committee 

Oversight of the study will be through a Steering Committee,  led by the  Co-
Principal Investigators. Falling under their purview will be the two Clinical Re-
search Centers.  Subcommittees that will be assembled include: Design and 
Analysis, Quality Control, Clinical Endpoints, and Behavioral Intervention.. 
The following areas typically fall under the purview of the Steering Committee: 

• Provide leadership in directing the scientific (clinical) aspects of protocol 
development and study implementation; 

• Oversee study governance; 
• Adherence to the study protocol; 
• Review of the essential study documents, including MOP and forms; 
• Review of data collection practices and procedures; 
• Changes in study procedures; 
• Appointments to and disbanding of committees and subcommittees; 
• Allocation of resources based on priorities; 
• Review of study progress; 
• Meeting recruitment goals; 
• Review and implementation of recommendations from the DSMB; 
• Review and response to other general advice and/or recommendations 

(e.g., from the NHLBI Program Director). 

Subcommittees coordinate activities related to the development, training and 
implementation of their protocol-specific areas: 

• Design and Analysis (Chair-  James Ware) 

• Quality Control (Chair- Susan Redline) 

http://brighamandwomens.org/research/hccl/policy.aspx
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• Clinical Endpoints (Chair –  Eldrin Lewis) 

• Behavioral Intervention (Chair –  Cindy Dorsey, PhD) 
 

2.2.3. Data and Safety Monitoring Board (DSMB) 

A DSMB was convened on 20Dec2010 with representation by 5 experts in 
statistics, clinical trials, and sleep medicine, appointed by the NHLBI.  The DSMB 
approved, with revisions, the final protocol before study initiation. The DSMB   
will be provided with an update at 6 months summarizing study progress and 
adverse events. Protocol development will include formal procedures for 
reporting and tracking all adverse reactions to the NIH and IRB and for tracking 
progress in the study and to identify any need for premature termination of the 
protocol. 

2.2.4. Communication 

Initial and Ongoing communication 
Communications, coordination, and standardization of study activities will be 
accomplished through the following: 

• An initial training session with participation of all study investigators and 
study coordinators in which the protocol will be reviewed and the study 
coordinators will be trained on all study procedures including “hands on” 
supervised practice in making study measurements, brain-storming 
recruitment approaches, and using the data management system interface. 

• Prior to the initiation of the study and then quarterly, meetings will be held 
with all practitioners at each sleep center to review the protocol, review 
eligibility and provide a standardized description of the study. 

• Weekly operations meetings with study staff to review pragmatic aspects of 
study implementation, data, flow, etc. 
 

• Monthly Steering Committee calls to review overall study integration and 
progress. 

 
2.2.5.   Study Registration – clinicaltrials.gov  

This trial has been registered at www.clinicaltrials.gov with a detailed description 
of the study protocol, eligibility criteria and endpoints. The trial is classified there 
as an interventional study with randomized,  double blind design. The 
ClinicalTrials.gov unique identifier is 2010P002671. Any interim changes to the 
study design, protocol, endpoints or contact information will be submitted to the 
website for updating within 30 days. 

 

 

 

http://www.clinicaltrials.gov/


B E S T A I R  M A N U A L  O F  P R O C E D U R E S  
 

BestAIR Project 19 3/3/2011 

 

2.2.6.   Contact Information 
The Principal Investigator may be contacted via phone, email or fax at the 
following address: 

Susan Redline, MD, MPH 
Director 
Brigham and Women’s Hospital 
221 Longwood Ave. 
Boston, MA 02115 
 
Voice:  (617) 732-5859 
Fax: (617) 278-6946 
Email:   

 
The Research Assistant may be contacted via phone, email or fax: 

 
Amar Hansen 
Research Assistant 
Sleep Medicine, 2nd Floor 

 Brigham and Women’s Hospital 
221 Longwood Ave. 
Boston, MA 02115 
 
Voice:   (857) 307-0344 
Fax:  (617) 278-6946 
Email:  ahansen3@partners.org 
 

 

mailto:ahansen3@partners.org


B E S T A I R  M A N U A L  O F  P R O C E D U R E S  
 

BestAIR Project 20 3/3/2011 

3. Study Administration 
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Steering Committee 

Co-Principal Investigators 
Susan Redline, MD, MPH 

Brigham and Women’s Hospital 
Murray Mittleman, MD, PhD 

Beth Israel Deaconess Medical Center 
 
 
 
 

Data and Safety Monitoring Board 
Mark A. Espeland, PhD, FASA 

Richard Bootzin, PhD 
Oscar Benavente, MD 

Mark E. Dyken, MD, FAHA, FAASM 
Ileana L. Pina, MD, MPH 

Study Medical Monitor 
Sanjay Patel* MD, MS 

BWH 

Clinical Center 2 
BIDMC 

Geoff Gilmartin, MD 
 

Clinical Center 1 
BWH 

Stuart Quan, MD  
  

Design and Analysis 
Committee 

James Ware*, Murray 
Mittleman, Susan Redline, 

Marc Pfeffer, Michael 
Rueschmann* 

Quality Control 
Committee 

Susan Redline, Murray 
Mittleman, Scott Sol-
omon, Stuart Quan, 
Sharon Sasanow* 

Clinical Endpoint Committee 
Eldrin Lewis and Murray Mittle-

man 

Behavioral Intervention Committee 
Cindy Dorsey*, PhD 

Sleep HealthCenters 
Dennis Drotar*, PhD 

Cincinnati Children’s Hospital 

Data Management Core 
Michael Rueschmann* 

BWH Sleep Reading Center 
Dan Mobley, Chief PSG 

BWH 

Catalyst Non-Invasive Vas-
cular Lab 

Todd Perlstein, MD 
BWH 

 

Catalyst Lab Core Car-
diac Echo 

Scott Solomon, MD 
Yamini Levitsky 

BWH Research Assistants/Recruiters 
Amar Hansen 

Samantha Pappin 

*=Unblinded; All others will be blinded 
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3.1. Role of Study Personnel During Visits and Contacts 

Principal Investigator (PI) and Co-Principal Investigator (Co-PI) 

The PI and/or the Co-PI will be available to answer any protocol and/or procedural 
questions, and be responsible for the overall integrity of study data collected at his/her 
site and for the overall safety of participants in her/his site. To the extent feasible, the 
PI will be blinded to randomization arm of given participants and randomization-specific 
outcomes for the overall study (until its completion). 
Study Coordinator and Research Assistants 

• Research Assistant: trained in BestAIR study procedures may recruit, conduct 
Baseline, 6 month, 12 month and final visits.  

• Study Coordinator is essentially the “project manager” and ensures that all data 
are collected according to the guidelines listed in this Manual of Procedures, 
and oversees the work of the research assistants. 

o Scheduling of visits – the SC or designee is responsible for scheduling 
study visits, follow-up phone contacts and contacting the study partici-
pants by phone every 2 months. A schedule of visits tracker will be 
maintained. 

o Phone call Inquiries from participants: all phone inquiries will be written 
up and triaged to the appropriate person. 

• Nursing staff: An in-service will be conducted on the protocol and procedures, 
for nursing staff involved in the study in each institution’s Clinical Research 
Center (CRC), according to each institution’s guidelines. CRC  BestAIR trained 
personnel must be listed on the Responsibility Log, maintained in the Regulato-
ry Binder 

• Blinded personnel: recruiters, technicians and nurses making measurements of 
primary and/or secondary endpoints, will be kept blinded to treatment 
assignment as much as possible. 

• Un-blinded personnel: The study coordinator and respiratory therapists will be 
un-blinded so as to make phone calls providing treatment specific issues (giving 
advice on using CPAP and addressing mask issues and settings for CPAP arm) 
as well as to obtain adverse event information.  

Independent Medical Monitor (MM) 
Adverse Events (AEs) will be evaluated by an independent external Medical Monitor, 
Sergio Waxman, MD, who is a cardiologist at Lahey Clinic with clinical trials and safety 
monitoring expertise. Dr. Sanjay Patel will serve as a local un-blinded study investigator 
who will work with the un-blinded study coordinator to oversee the incoming adverse 
event and cross-over information gathered, assist with gathering additional clinical 
information on these events as needed, and make recommendations on issues that 
specifically relate to sleep apnea and sleep apnea management. The independent 
Medical Monitor will receive reports on all Serious and Unexpected and Related 
Adverse Events as well as reports on treatment cross-overs. This information will be 
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documented on standardized CRFs and reviewed by Dr. Patel to ensure information is 
complete. Dr. Patel will not have any role in measuring or adjudicating endpoints for the 
trial. 
The independent medical monitor will receive and review AEs that are classified as 
“expected but exceed thresholds”, “unexpected and serious”, all SAEs, and cross-over 
reports. He will determine if any trends indicate a need for more immediate review by 
the DSMB. He also will also make recommendations regarding un-blinding of study 
personnel or cross-over of any subject to the alternative treatment arm. These 
recommendations will be provided to the Study Co-PIs and to the DSMB and discussed 
by the Steering Committee. The DSMB will also review quarterly reports generated by 
the study investigators on the distribution of the number and type of AEs and Serious 
AEs (SAEs) by site and treatment arm (in addition to parameters measuring study 
integrity). 

 
3.2. Quality Control and Certification 

There is a strict need to collect high quality, standardized data. To reduce variability, 
which would reduce the ability to address the study hypotheses, it is critical that all 
measurements by different study personnel are performed as similarly as possible.  
Likewise, all data needs to be processed and scored using identical approaches.  To 
maximize study quality, the following approaches will be followed: 

• Study coordinators, research assistants and study investigators will participate 
in a training session conducted prior to beginning data collection. 

• All procedures will be documented in the Manual of Procedures. 
• All personnel will be trained on study specific procedures (anthropometry, blood 

pressure measurements, etc.) using the BestAIR protocol and certified accord-
ing to protocol guidelines. Depending on the procedure, certification may re-
quire demonstrating the procedure on volunteers under the supervision of either 
Dr. Redline or an expert for a specific procedure; completion of an exam and/or 
submission of practice tests showing reproducibility. 

• A training log will be maintained in the Regulatory Binder. The log will contain 
the following information: Procedure, Trainer’s name, Trainee’s name, Signa-
ture and Date. 

3.3. Record Keeping 
Participants’ study documents must be made available to the Design and Analysis 
Committee (DAC), the IRBs, the DSMB, and the NHLBI, when necessary, for safety 
and quality control and/or as required by law for regulatory purposes.  These 
documents should be organized in binders or files (outlined below) and stored in 
accordance with security and record retention regulations and until further written 
notice by the sponsor or the DAC.  Each clinical center must maintain the following 
documents in binders/folders: 

3.3.1. Regulatory Binder 
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This Binder contains all essential documents, according to GCP guidelines, re-
quired for conducting a clinical trial: (one Regulatory Binder will be used for this 
study and maintained by the study coordinator.) When not in use, the Binder will be 
stored in a locked cabinet in the study coordinator’s office). 

• Protocol/Amendments and Signature Page(s) 
• Informed Consent Form/Attestation/ HIPAA 
• IRB Correspondence 
• IRB Membership List, if applicable (current for duration of trial) 
• General Correspondence (DSMB, NHLBI, etc.) 
• Laboratory Certifications/Laboratory Normal Ranges (Harvard Catalyst; 

current and updates during the trial) 
• Curriculum Vitae and License of all clinical personnel (current within 2 

years) 
• Signature and Delegation of Responsibilities Log 
• Manual (s) of Procedures 
• Adverse Events 
• Study logs (these can be maintained electronically where appropriate) 
• Screening log 
• Enrollment log 
• Training log 
• Education and recruiting materials 
• Reports 
 

A template of the Regulatory Binder Menu will be available electronically and can 
be modified as needed. The purpose of the template is to assist the study coordina-
tor and research assistants in obtaining and organizing the necessary regulatory 
documents required to conduct the trial.  
Note to file: Documents outlined above may be stored in other/additional binders 
or electronically during the course of the study; however a “Note to File” should be 
placed in any section where this occurs as a means to track the document during a 
monitoring visit.  

3.3.2. Case Report Form Binder (1 per study participant) 
This binder contains all data collection forms and select administrative forms 
completed during the course of the trial. No participant identifiers other than 
participant ID number and name code should be contained in this binder. 

3.3.3. Source Document Binder (1 per study participant) 
Contains all documentation collected to support and verify information contained on 
the data collection forms. This includes the following original source documents: 
participant signed informed consent, eligibility checklist, medical records, laboratory 
results, CRC  admission and nursing notes, administrative forms not contained in 
the Case Report Form Binder such as the participant contact Information, progress 
notes, and correspondence. In addition, any copies of applicable source 
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documentation should also be stored in this file. Study documents that have 
participant identifiers beyond participant ID and participant initials should be 
contained in this file. 

3.3.4. Participant Study Binder  
This binder contains Participant ID Assignment Log, a copy of all participant-signed 
informed consent forms, and all financial documents related the study.  Any 
additional study-specific confidential documents should be contained in this file.  
It is suggested that each Clinical Center implement a mechanism to track visit due 
dates for each participant and record dates that the participant was contacted.  This 
could be an individual “Participant Contact Log” that is designed to aid in tracking 
visits and to record the date of contact or attempt at making contact. 
In addition, another log each Clinical Center may want to consider is a Deferral Log 
that is designed to track participants who are interested in participating but cannot 
participate until one or more of the criteria for deferral has resolved. 

3.3.5. Internal Distribution of Study Documents 
The DAC is responsible for maintaining a record of all documents, reports and 
meeting minutes pertaining to this trial. During the conduct of this protocol, the DAC 
will be responsible for the distribution of the Protocol, Manual of Operations and 
Procedures, and study reports. At the end of the study, these documents will be 
archived by the DAC and forwarded to the National Technical Information Service 
(NTIS). Minutes of all appropriate committee meetings will be maintained in the files 
at the DAC. At the conclusion of the study, these minutes will be archived and 
forwarded to the NHLBI. 

3.3.6. Case Report Forms 

CRFs will be developed by the DAC and will be subject to approval from the 
Steering Committee.  Following Steering Committee approval, final versions of the 
CRFs will be distributed to each Clinical Center for their own IRB.  CRFs will be 
made available to the Clinical Center as PDF documents. 
Clinical Centers will be responsible for entry of CRF data into the Data 
Management System. Tracking of entry and monitoring of entry and data quality will 
be performed by the DAC. Original forms will be retained by the Clinical Center. 

3.3.7. Generic Directions for Completing Case Report Forms 

The following general guidelines are applicable to all CRFs used in this study: 

• Print legibly and clearly. 
• Always use a ballpoint pen with black ink. Do NOT use pencil or multi-

colored ink (green, red, blue, etc.). 
• Do not use erasers or correction fluid. 
• If an error is made, draw a single straight line through the incorrect entry 

and enter the correct data above it.  All such changes must be initialed and 
dated. 
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• Dates must match any source or supportive chart, lab, or evaluative 
documentation.  The approved format for collecting dates is Month / Day / 
Year. 

• Times are collected in standard (12-Hour AM & PM) format. The CRFs will 
specify which collection method is being utilized.  If only a partial time is 
available, write in the known data and enter missing codes (-9,-10) for 
missing hours/minutes. 

• Always use patients’ namecode, not full name. 
• Avoid using abbreviations. 
• Be clear, concise, and to the point when completing CRFs, writing 

comments, or providing additional / supportive information. 
• Provide signature and date as required on forms. 
• Do not write comments in the margins or on the reverse side of the CRFs. 
• Completely fill in study information at the top of each CRF. The following 

standard format will be implemented:  
o ID to consist of 4 numbers. Name Code: 4 letters to consist of 

first two letters of first name and first two letters of last name. 
SEE TABLE BELOW FOR AN EXAMPLE. 

o Study Visits: Baseline = 00; Six Month Visit = 06; Twelve 
month visit = 12. For Screening/Initial Visit CRF, Screening 
label will be used. 

• After the informed consent process, the Research Assistant or Coordinator 
will assist the participant in responding to a series of questions regarding 
aspects of his / her OSA, sleep, demographic information, medical history 
(including present and previous treatment histories), etc. 

• Where possible, the Clinical Site will maintain a set of original blank CRFs to 
make copies when needed; or will download and print the necessary CRFs 
from the study website prior to the participant’s scheduled clinic or tele-
phone visit. 

3.3.8. Types of Forms 
There are two types of forms used for this study: 

• DATA CRFs contain participant data and are entered into the database –
these include clinical and participant completed forms. 

• ADMINISTRATIVE CRFs are used for processing CRFs, data entry and 
administrative needs. 
 

3.3.9. Case Report Form Completion 
The Study Coordinator will verify the CRFs and create a visit packet based on the 
Baseline,  6 month and 12 months visits before the patient’s scheduled visit. 

• CRF Headers are in the top margin of each CRF and the fields are filled in to 
match CRF data with the Study ID. These fields are: 
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• Visits and Phone Contacts: The date of each visit and phone contact is 
located at the top of the first page of study documents.  A visit or phone contact 
check box is located at the top of all forms that will be repeated at baseline/final 
visit and interim phone contacts. 

• Study ID: A 5-digit number, that is a unique identifier for each study participant, 
is written on all study documents and specimens. Each center will have specific 
numbering system, e.g., BWH numbers start with 30000; BIDMC numbers start 
with 40000. 

• Name code: An alphabetic code representing the first two letters from the 
participant’s first and last name. Serves as a check on the ID number and as a 
quality control check on CRFs. 

• Staff ID: A 3-digit number, representing the site and a unique identifier used to 
identify the person who completed the form. Serves as a check on the data 
gathered and as a quality control check for CRFs. 

 
3.3.10. Assignment of Study ID 

At the time of screening, potential participants will be assigned a Study 
Identification (Study ID) number based on the Study ID Log. This log is an 
administrative form developed in advance by the DAC for each clinical center. The 
form includes a column with hard-coded Study ID numbers and a blank column for 
participant name, name code, and the date of consent.  Each new participant is to 
be assigned the next available Study ID number. 
The 4-digit number Study ID is a that is a unique identifier for each study participant 
and will only be used once regardless of participant status (screen failure, enrolled, 
lost to follow up, withdraw, etc.). All communication regarding individual participants 
must be through the Study ID number.  Once a Study ID number has been 
assigned, it should never for any reason be reassigned. The Study ID Log form 
should be stored in a secure, locked filing cabinet. A backup copy of this log should 
be made at the end of every other week and the copy stored in a separate, secure 
location. 
Study ID Assignment Log Example (BWH site 3 is used in this example): 

 

Study ID Participant’s Name 
(First, Last) Namecode Date Consent 

Signed 

30001 Jonathon Doe JODO 11/25/2009 

30002 Kimberly Lacy KILA 11/27/2009 

30003 Terry Church TECH  11/30/2009 
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Study staff will fill in the header information prior to giving the CRFs to the 
participant to complete (or check that the header was accurately populated by any 
automatic form download procedure). The participant should be reassured that 
confidentiality is maintained on all collected data throughout the course of the study.  
Questions should not be left unanswered. If a participant chooses to leave a 
question blank, write “Unknown per participant’s choice” or “Patient refused to 
answer”, date and initial next to the blank question. Participants should be urged to 
use their “best estimate” rather than leaving the question unanswered.  
Exercise caution that you do not paraphrase or answer questions on the 
participants’ behalf. Even though medical / chart information may contradict 
participants’ response, study staff must not alter participant responses on 
Participant Completed CRFs.  
Study staff will review all of the CRFs for inconsistencies and missing information 
before the participant leaves the area, and will attempt to collect any missing data. 
An error by the study staff and/or participant on the CRFs will be corrected by 
crossing out the error with a single line in black ink, and entering the correct 
information. The correction must be initialed and dated. The correct response may 
be circled for clarification, if necessary. 
Each CRF is dated and identified with a version date, located in the bottom footer. 
This number is important should a CRF become revised at a later date.  
CRFs may be completed by various individuals as follows: To avoid transcription 
errors the research coordinator (when applicable) will verify the information for 
completeness, and query the participant if the information is inconsistent or 
confusing. Under no circumstances shall the participant take the questionnaire 
home to complete. The research coordinator may need to assist in the completion 
of these forms, if applicable.  
Participant Completed CRFs 
Participant completed forms are completed by the participant. 
If the participant makes any mistakes they should be instructed to draw a line 
across the error response, initial and date next to the error to indicate who made 
the error correction and when it was made. The correct response should be written 
legibly above or near the original response. 
If the Study Coordinator or other designated site staff believes that the participant 
may have trouble reading the CRFs, staff may read the questions to the patient but 
should not answer or complete the CRFs for the participant. 
When the participant returns the CRFs, check them for completeness. After the 
CRFs are reviewed, staff will complete the Staff ID in the top right corner of the 
master heading of the CRF. 
Research Personnel Completed CRFs 
Research Personnel  completed CRFs can be administered to the participant; or 
the information can be gathered from clinical methods. 
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When soliciting information from the participant, the research personnel will attempt 
to get a reasonable answer from the participant if their answer is unclear, 
incomplete or irrelevant, by repeating the question and refocusing and redirecting 
the participant and using the “probing” technique. 
Some samples of “probing” techniques that are useful when attempting to broker in-
formation from participants: 

• Basic Probe: Repeat the question to get the participant back on track; this 
technique can be used when the participant is “going off on a tangent”. 

• Explanatory Probe: Used to get clearer understanding by completing the 
incomplete statements of the participant. The questioner asks questions like, 
“Can you give me an example of that?” or “Can you explain that?” 

• Focused Probe: Used to get particular understanding about a topic. For 
example, “What type of … did you use?” 

• Silent Probe: The questioner maintains silence and waits for the participant to 
break silence. This type of technique is generally useful when the participant is 
taking a lot of time to respond or is hesitant to respond. 

• Drawing Out: Used when the participant has stopped and is not responding. 
The questioner restates or rephrases the last question or topic (ergo: “So, the 
question was…” or “What else can you tell me about…”), which helps the 
participant start talking again. 

• The research personnel will ask the participant to elaborate or reconsider an 
incomplete or inappropriate answer without leading the patient or influencing the 
content of the answer (creating bias in his / her answer). 

• Be mindful of sensitive or painful issues for the participant and exercise 
sensitivity when asking questions. 

• Reassure the participant regarding the confidentiality of their response and 
explain the importance of the question if the participant seems hesitant. 

• If the information can be obtained from study methods – BP, anthropometry, lab 
device, etc – make certain that all answers are completed. 

 
After the CRFs are completed, please check them for completeness and legibility, 
the research personnel will complete the staff ID. 
Administrative Forms 
Administrative forms do not get entered into the DMS and are primarily used for QC 
and administrative purposes.  They are designed to help manage and keep 
organized different aspects of study administration. 
Some of the administrative forms contain private and confidential participant 
information – such as name, address, contact numbers – and should be kept in a 
secure location. These forms should never be submitted to the DAC. 

3.3.11. Entry/Submission of Case Report Forms 
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Data Entry / Site Staff Completed forms are used to gather valuable Primary and 
Secondary endpoint data, safety data, and efficacy data. It is vital to ensure that all 
questions are answered in their entirety prior to being entered into the DMS. 
All CRFs should be entered into the DMS within one week of being received or 
collected by the RC. 
 

3.4. Data Management 

The DAC will coordinate the development, testing, and distribution of case report forms; 
will develop a computerized Data Management System to securely house electronic 
study data; and develop secure web portal to disseminate information, facilitate 
participant randomization, and allow Clinical Centers to interface with the study 
database.  These systems are described in more detail in this section. 

3.4.1. Study Database 
The Data Management System for the study will be REDCap (Research Electronic 
Data Capture).  The Data Management System will be housed on secure servers 
located in a dedicated access- and temperature-controlled data center.  Data from 
various sources will be merged and prepared for analysis by custom programs 
utilizing the SAS System for Windows (version 9.2). 
Vanderbilt University, with collaboration from a consortium of institutional partners, 
has developed a software toolset and workflow methodology for electronic 
collection and management of research and clinical trial data. REDCap data 
collection projects rely on a thorough study-specific data dictionary defined in an 
iterative self-documenting process by all members of the research team with 
planning assistance from Partners HealthCare Research Computing, Enterprise 
Research Infrastructure & Services (ERIS) group. The REDCap Survey is a 
powerful tool for building and managing online surveys. The research team can 
create and design surveys in a web browser and engage potential respondents 
using a variety of notification methods. Both REDCap and REDCap Survey systems 
provide secure, HIPAA compliant, web-based applications that are flexible enough 
to be used for a variety of types of research, provide an intuitive interface for users 
to enter data and have real time validation rules (with automated data type and 
range checks) at the time of entry. 
Direct access to the Data Management System is limited to select data 
management personnel within the DAC.  Clinical Center personnel and other study 
staff can access the data only through the study web portal. 

3.4.2. Web Portal 
The DAC will develop a secure web interface in order to provide Clinical Centers 
and other study personnel with the following functionality: 

• General study information including staff directories 
• Dissemination of Clinical Report Forms 
• Enrollment and randomization of study participants 



B E S T A I R  M A N U A L  O F  P R O C E D U R E S  

BestAIR Project 30 6/20/2018 

• Entry of CRF data into the study database 
• Review of participant status and data 
• Dissemination of study reports 

 
Clinical Centers will only be required to have a web browser through which to access 
the study web interface.  No additional software need be installed on Clinical Center 
computers in order to access the Data Management System, view reports, or enter 
data. 
Participant enrollment and randomization will be performed through the web 
interface.  Clinical Center staff will enter required information to verify eligibility and 
will be provided with the randomization assignment.  A manual backup system for 
participant randomization will be implemented in the event that the Data 
Management System is not available. 
Data entry of CRFs will be performed through this secure web interface.  Logic and 
range checks will be built into the interface to prevent invalid or illogical data being 
entered into the database. 

3.4.3. Quality Assurance 

The DAC will be responsible for the validation of study data and the resolution of 
identified problems.  The web data entry interface will provide validation and logic 
checks to help prevent missing, illogical, or problematic responses from begin 
entered into the database.  Further checks of the data will be programmed into the 
Data Management System to identify problems.  The DAC will query the database 
at regular intervals and will provide Clinical Centers with reports to resolve 
discrepancies and verify suspect values. 
The Clinical Center will be required to enter a random sample of records a second 
time into the database, and the DAC will request copies of a random sample of 
CRFs, for quality assurance purposes.  Problems identified with a particular staff 
member will be addressed by retraining or more detailed auditing. 
Once entered into the database, any changes to study data are tracked by the 
REDCap’s audit trail feature. 
Each Measurement Core will be responsible to provide the DAC documentation on 
their own Quality Assurance measures, and the DAC will perform additional checks 
of data received from Measurement Cores in order to identify potential problems.  
Reports will be provided to the Measurement Cores to resolve discrepancies and 
verify suspect values.  

3.4.4. System Maintenance 

The DAC data center is located in dedicated space with monitored access control 
and isolated temperature control.  All servers are equipped with uninterrupted 
power supply systems, and the data center itself is on an emergency generator 
system in the case of power outages.  Maintenance of the DAC server hardware 
and software is performed by dedicated IT personnel.  The study database is 
administered by the Partners HealthCare Research Computing, Enterprise 
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Research Infrastructure & Services (ERIS) group, who will be responsible for 
database performance, backups, and user access control.  Regular maintenance of 
the systems requires periodic upgrades which result in some down time during off 
hours (9:00 pm – 5:00 am EST).  All study personnel will be notified if there is 
anticipated down time of the system during business hours.   
All study data and systems are backed up nightly via the Enterprise backup system, 
IBM Tivoli Storage Management, and maintained on encrypted storage tapes for 
tapes that are stored off site. 

3.5. General Protocol Policy 

3.5.1. Changing the Protocol 
The objectives of the BestAIR project are most likely to be achieved if the protocol 
does not require alteration. Any changes in the protocol will result in some degree 
of heterogeneity of the data, which complicates the analyses and may compromise 
the scientific integrity of the study. However, occasions may arise in which protocol 
changes are necessary. Therefore, changes in the protocol will be considered only 
if they are required to ensure participant safety or will significantly enhance the 
scientific validity of the study. 

3.5.2. Initiating a Protocol Change 
Any member of the BestAIR project may request a change to any portion of the 
study protocol. The member wishing to change the protocol should present the 
proposed change(s) in writing to the Chair of the Steering Committee. The Steering 
Committee will review the request and decide whether to make any change. Any 
proposed changes can be implemented only after the Steering Committee reaches 
a majority vote and the NIH Project Officer approves of the proposed changes. 
Once a proposed change has been approved, the Data Management/Biostatistcal 
Core will coordinate all activities required to implement the change via the issuance 
of a protocol amendment document and revised protocol. Clinical Centers will then 
submit the protocol amendment and revised protocol to their local IRB for approval. 
Substantive changes to the protocol and ancillary proposals must be submitted to 
the DSMB for review and approval before implementation can occur. 

 
3.6. Adverse Event Reporting 

3.6.1. Pre-Existing Conditions and Adverse Events 

The following section outlines pre-existing condition information and adverse events 
information collected during the screening and baseline assessments. The purpose 
of recording adverse event information related to pre-existing medical conditions is 
to provide ongoing monitoring of any changes in pre-existing conditions, and to 
allow comparison of adverse event information related to pre-existing medical 
conditions with adverse events that may occur once the study period has begun.  

3.6.2. Definitions 
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A pre-existing condition is any chronic or acute sign, symptom, illness, or condition 
that the participant has at the time of entering the trial.  Pre-existing conditions will 
be collected on the Health Questionnaire at the Baseline visit. If a pre-existing 
condition worsens during the course of the study, it must be reported on the 
Adverse Event [AE] CRFs.  

 
Adverse Event (AE)  
An adverse event is any unfavorable or unintended sign, symptom or disease oc-
curring in a clinical trial participant at any stage of the study.  Adverse events may 
include the following: 

• All suspected adverse medication (or device) reactions, drug 
interactions, etc. 

• Worsening of a pre-existing condition, or apparent unrelated illness. 
• Abnormalities in physiological testing or physical examination findings 

that require clinical intervention or further investigation (beyond ordering 
a repeat [confirmatory] test). 

• Laboratory abnormalities that require clinical intervention or further 
investigation (beyond ordering a repeat [confirmatory] test) unless they 
are associated with an already reported clinical event.  

• Any event that could be characterized by the definitions above is an AE, 
whether or not considered related to the study.  

• Abnormal Laboratory Values: A laboratory abnormality should be 
documented as an adverse event if:  
o The abnormality suggests a disease and/or organ toxicity, OR 

o The abnormality is of a degree that requires active management; 
(e.g. specific treatment, more frequent follow-up assessments, fur-
ther diagnostic investigation, etc.)  AND 

o The laboratory abnormality is not otherwise refuted by a repeat test 
to confirm the abnormality. 

The local medical monitor will work with the study coordinator to develop a list of in-
formation that needs to be obtained from medical records for comprehensive re-
ports to the medical monitor for decisions regarding AEs. 
Non-serious Adverse Event  
A Non-serious AE is any adverse event that does not meet the criteria for “serious.” 
Serious Adverse Events (SAE) 
Any event that is life threatening or fatal; results in significant or persistent disability; 
requires hospitalization or represents other significant hazards or potentially serious 
harm to research subjects or others, in the opinion of the investigators. The 
appropriate case report form must be completed for all events in this category 
according to the guidelines listed in the Manual of Procedures. 
Baseline-Emergent Adverse Event  
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Defined as any event that occurs or worsens during the screening process (after 
informed consent signing) including the baseline visit up to the time of 
randomization. 
Expected (Anticipated) Adverse Events (See Appendix L) 
Expected Adverse Events are adverse events that are known risks of the study pro-
tocol and for the purpose of this study have been identified in the protocol and con-
sent form. Examples of these include: 

• Associated with Phlebotomy 
o Temporary pain, discomfort or small bruise 
o Light-headedness or fainting 

• Associated with AMBP 
o Discomfort from wearing equipment and inflation of cuff 

• Associated with CPAP  
o Nasal congestion 
o Sinus irritation 
o Irritation of the skin or eyes from contact near the mask 
o Bloating caused by swallowing air 
o Discomfort associated with breathing while using CPAP 
o Difficulty sleeping due to mask fit or CPAP pressure 
 

Unexpected Adverse Events  
Adverse events that are not expected and not identified in the protocol or consent 
form.   
Unanticipated Problem Involving Risks to Subjects or Others  
Any incident, experience, or outcome that meets all of the following criteria: 

• Unexpected (in terms of nature, severity, or frequency) given (a) the 
research procedures that are described in the protocol-related 
documents, such as the IRB-approved research protocol and informed 
consent document; and (b) the characteristics of the subject population 
being studied 

• Related or possibly related to a subject’s participation in the research 
• Suggests that the research places subjects or others at a greater risk of 

harm (including physical, psychological, economic, or social harm) relat-
ed to the research than was previously known or recognized. 

Serious Adverse Events: Hospitalization, Prolonged Hospitalization or 
Surgery 

• Any adverse event that results in hospitalization, surgery or prolonged 
hospitalization, should be documented and reported as a serious 
adverse event (SAE).  Any condition responsible for surgery should be 
documented as an adverse event if the condition meets the criteria for 
an adverse event.  



B E S T A I R  M A N U A L  O F  P R O C E D U R E S  

BestAIR Project 34 6/20/2018 

• Neither the condition, hospitalization, prolonged hospitalization, nor 
surgery are reported as an adverse event if it occurred for a diagnostic 
or elective surgical procedures for a preexisting condition. Surgery 
should not be reported as an outcome of an adverse event if the 
purpose of the surgery was elective or diagnostic and the outcome was 
uneventful. 

 
NOTE: In the event that a subject is hospitalized in a facility other than BWH or 
BIDMC, a medical record release form will need to be signed by the subject (or 
her/his advocate) in order to obtain medical records. 

 
Adverse Event Reporting Period and Follow-up 
The study period during which adverse events must be reported is normally defined 
as the period from the initiation of any study procedures to the end of the study 
follow-up. For this study, the study treatment follow-up is defined as the last 
scheduled visit. 
The clinical course of each adverse event should be followed until resolution, stabi-
lization, or until it has been determined that the study treatment or participation is 
not the cause. 
The BestAIR Study Coordinator or designee will follow every AE to a satisfactory 
outcome or stabilization of the event, even when this requires a time period beyond 
the scope of the study. The Study Coordinator will record each AE outcome on the 
case report form.  
Post-study Adverse Event Follow Up:  All unresolved adverse events should be fol-
lowed until the events are resolved, the subject is lost to follow-up, or the adverse 
event is otherwise explained. At the last scheduled visit, the investigator should in-
struct each participant to report any subsequent event(s) that they believe may be 
related to participation in this study.  
SAEs that are ongoing at the end of the study period must be followed to determine 
the final outcome. Any SAE that occurs after the study period and is considered to 
be possibly related to the study treatment or study participation should be recorded 
and reported immediately. 

3.6.3. Recording and Reporting Adverse Events  

At each contact with the subject, the research staff will seek information on AEs by 
specific questioning. Information on all adverse events will be recorded immediately 
in the source document, and also in the appropriate case report form (CRF). Signs 
and Symptoms will be graded by the Research Coordinator, in consultation with the 
Medical Monitor, utilizing a 5-grade scale and reviewed by the independent Medical 
Monitor. Each event will be assessed by the Medical Monitor for its relationship to 
study participation according to the guidelines listed in the Manual of Procedures. 
The Site Co-PI is required to review all AEs and SAEs prior to submission to his/her 
IRB. 



B E S T A I R  M A N U A L  O F  P R O C E D U R E S  

BestAIR Project 35 6/20/2018 

The Study Coordinator (SC) will be responsible for reporting all serious adverse 
events to the Institutional Review Boards of BWH and BIDMC following IRB guide. 
The SC will also report unexpected AEs and SAEs to the medical monitor, the co-
Principal Investigators, the DSMB Chair, and the NHLBI Program Scientist within 14 
days of being informed of the SAE, for SAEs unrelated to the study and, within 7 
days for SAEs related to the study. 
All other adverse events will be reported to each IRB on an annual basis.  
In addition to completing the web-based Adverse Event forms, a signed copy of 
each Adverse Event/Serious Event form, completed according to  the local IRB, 
needs to be provided to the DAC. 

3.6.4. Participant Assessment for AEs 

The Study Coordinator with the assistance of the independent Medical Monitor 
should assess each participant for adverse events (AE) throughout study participa-
tion. This includes conducting a thorough investigation on any suspected AE that 
may come from a variety of sources: 

• Spontaneous reports by participant 
• Observations by key study personnel 
• Reports to study staff by the participant’s family or medical care 

providers 
• Possible AE documented in medical records, progress notes, etc. 
• Death of participant 

In addition to receiving reports of potential AEs, the Investigator and Study Coordi-
nator should develop and implement a plan to consistently and routinely monitor 
for AE through proactive measures such as: 

• Interview participants 
• Review lab reports 
• Review participant’s medical records for additional information 
• Communicate with participant’s medical providers 

This phase will extend until the  12 month Research Visit  has been completed, 
data has been received/collected and entered into the Data Management System. 
The following list will be used to assess AEs and entered into a table: 

Severity 
1 = Mild 
2 = Moderate 
3 = Severe 
 
Relationship 
1 = Definitely related 
2 = Possibly related   
3 = Not related 
 
Action Taken 
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1 = None 
2 = Discontinued permanently 
3 = Discontinued temporarily 
4 = Placed in Cross Over 

 
Outcome 
1 = Resolved, No Sequel 
2 = AE still present- no treatment 
3 = AE still present-being treated 
4 = Residual effects present-not treated 
5 = Residual effects present- treated 
6 = Death 
7 = Unknown 
 
Expected 
1 = Yes 
2 = No 
 
Serious 
1 = Yes 
2 = No 
(If yes, complete SAE form) 
 
Specific areas for which information on possible AEs that will be elicited during rou-
tine contacts include: 
Chest pain 
Shortness of breath 
Sleepiness interfering with work or driving 
Illness since last visit 
Hospitalization 
Worsening of pre-study medical condition 
Treatment for pre-study medical condition 
Sleeping problems 

 
3.6.5. Adverse Event Reporting Guidelines 

AE information will be collected after informed consent signing, and at all visits and 
interim phone contacts. Pre-existing condition information will be collected by the 
study staff at the screening visit and at the Baseline visit on the Health 
Questionnaire. Any AE related to the worsening of a pre-existing condition will be 
recorded on the AE case report form. 
 

3.7.  Medical Alerts- Immediate and Urgent Referrals 

3.7.1. Background and Rationale 

Certain findings made at the time of the Research Visits or identified during home 
physiology monitoring  may require medical intervention.  The system that has been 
established is based on the urgency of the finding – either IMMEDIATE (requiring 
action prior to the participant leaving clinic), or URGENT (requiring review by the 
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study physician by the next business day, with follow-up taken no more than 10 
days after observation, or sooner if deemed medically necessary).  

3.7.2. Documentation of Medical Alerts  

During the research clinic visit, the examiner will indicate on the applicable forms 
whether any alert conditions were observed. In the event of any alert condition, a 
Medical Alerts form is completed, in order to document what, if any, action was 
taken.  There is one alert form for the Study:  Research Study Visit Alerts. All forms 
should be entered into the DMS once verified by local Medical Monitor review. 
Similarly, during review of the physiology monitoring (24-hour blood pressure 
monitoring downloads, the technician will indicate on the “Signal Verification” form 
whether any alert levels were observed. In case any adverse events are observed 
during the signal verification process, a “Medical Alerts” form will be completed. 
Alerts identified by the Physiology Core transmitted to the Clinical Site where follow-
up information will be recorded (e.g., what action was done.)  In this case, the Study 
Coordinator should complete the Medical Alert form, indicating what action was 
taken and then enter the completed forms into the DMS.  

3.7.3. Immediate Referrals  

Immediate referrals are potential emergencies which may require immediate 
notification of the participant and his/her primary physician or other available health 
care provider (if permission granted by the participant). These are findings made at 
the time of the Research Clinic visit. Because the research assistants/coordinators 
are neither trained nor licensed to perform clinical diagnostic assessments, all 
findings requiring immediate referral will be referred by the technician to the on-call 
study physician. This physician, based on information obtained from the technician 
and/or the participant, will determine whether immediate referral is indicated. 
Participants receiving immediate referrals are those who would be advised to go 
directly to their physician or to a hospital or emergency room. With the participant’s 
consent (obtained verbally at the time of the alert), the study physician would 
contact the participant’s referring physician directly. Generally, a letter should also 
be sent to the participant’s physician, documenting the event and action, with a “cc” 
to the participant. Each site will develop an “on-call” list of study physicians 
available to review Immediate Referrals (e.g., the P.I., Co-I., and local Medical 
Monitor). 
Findings requiring immediate referral at the time of the Research Visits or when la-
boratory results become available (for triglycerides and blood glucose levels):  

• Blood pressure (awake, seated, average of the last two readings):  
• Systolic blood pressure ≥ 210 mm Hg  
• Diastolic blood pressure ≥ 120 mm Hg  
• Blood pressure (mean of 24-hour ambulatory recording):  
• Systolic blood pressure ≥ 210 mm Hg  
• Diastolic blood pressure ≥ 100 mm Hg  
• Heart rate (awake pulse): 
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• >140 beats/min at rest   
• <40 beats/min at rest  
• Triglyceride level: ≥ 1000 mg/dl 
• Blood glucose: ≥ 300 mg.dl 
• PHQ-8: Score ≥ 15 

3.7.4. Urgent Referrals  

Urgent referrals are related to abnormalities detected at the time of the clinic visit or 
upon subsequent review of the physiologic monitors (24-hour BP,) which require 
medical attention but generally not on an emergency basis. A study physician (P.I., 
Co-I., local Medical Monitor) will be charged with reviewing these no later than the 
next business day following the observation of the alert condition. In most cases, 
notification of the participant and his/her physician (with permission) should be sent 
by mail within 10 days. However, certain urgent referrals may require more 
immediate attention at the discretion (and responsibility) of the study physician. If 
the study physician judges the condition to require more immediate attention, 
he/she has the responsibility of contacting the participant directly by phone to seek 
consent to notify the participant’s referring physician about the condition. If the 
participant refuses, then the study physician should minimally refer the participant 
to the ER and/or provide a listing of specialists (e.g. sleep specialists) participant 
could contact for immediate medical care. 
Findings requiring urgent referral at the time of the Baseline or 6 and 12 month 
visit: 

• Blood pressure (awake, seated, average of last two readings): 
• Systolic blood pressure ≥ 170 mm Hg but < 210, OR  
• Diastolic blood pressure ≥ 100 mm Hg but < 120 
• Blood pressure (mean of 24-hour ambulatory recording): 
• Systolic blood pressure ≥ 160 mm Hg but < 210, OR  
• Diastolic blood pressure ≥ 100 mm Hg but < 120 
• Triglyceride level: ≥ 500 but < 1000 
• Blood glucose: ≥ 150 but < 300 
• PHQ-8: 

• Score ≥10 (but < 15) 

3.8. Cross Overs 

Cross Overs may occur when there are changes in health status that require an 
alternative treatment for OSA to that in the assigned arm.  As a change in health status,  
cross overs are a subgroup of Adverse Events.  Examples may include the occurrence 
of new drowsy driving in a participant in the CPAP arm, which the Medical Monitor 
considers to warrant attention; Potential  cross overs are identified by the study staff as 
part of interim monitoring with the assistance of the Medical Monitor and reported to the 
DSMB who will adjudicate these events.   If an event is adjudicated to be a  cross over, 
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the  Medical Monitor and Study Coordinator will make appropriate referrals to ensure 
alternative treatment is begun in a timely manner.  The “Serious Adverse Event and 
Potential Treatment Failure Report” should be completed. 
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4. Participant Considerations 

4.1. Confidentiality 

4.1.1. General Information 
Extensive efforts will be made to ensure and maintain participant confidentiality, 
except as may be required by law and/or institutional regulations. All identifying 
information must be maintained in a secure area at all times and must never 
appear on CRFs. Consent form(s) and source documentation must be maintained 
in a separate folder from the CRFs. If source documentation has to be made 
available for data audits, copies of the source documents should be forwarded to 
the DAC with only Study ID number visible and personal information obscured. 
The DAC staff have access to the Study ID number for data management 
purposes. All communication between the DAC staff and the Clinical Center staff 
regarding participant data occurs via the Study ID number.  All CRF’s and source 
documents sent to the DAC must have all participant identifiers, other than the 
Study ID number, obscured. However, never obscure information on the 
original/source documents. The staff at the DAC will not have access to any 
participant locator or identifying information available to the clinical center. 

 

 

Chapter 

4 



B E S T A I R  M A N U A L  O F  P R O C E D U R E S  

BestAIR Project 41 6/20/2018 

5. Study Flow 

5.1. Overview of Study Flow 

Sleep  
Lab Study 
AHI>15 
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Sleep Clinic 

Eligible/Consent 

Baseline Visit 
Spot Urine 
Venipuncture 
Blood Pressure 
ECG 
Arterial-
Tonometry 
Anthropometry 
Echocardiography 
CMT Education 
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PAP-
RT+Beh 
RT Ad-

 

PAP-
RT 

Sham 
PAP-
RT 

 

CMT 

CPAP Titration 
(if split night  not 
performed) 

12 Month 
Endpoint Visit 
 
Spot Urine 
Venipuncture 
Blood Pressure 
ECG 
Arterial-Tonometry 
Anthropometry 
Echocardiography 
CMT Education 
 
 
 
 

24 hr ABPM 
Home Sleep 
Study 

2 week Run-In 

6 Month Visit 
 
Spot Urine 
Venipuncture 
Blood Pressure 
Arterial-
Tonometry 
Anthropometry 
 
 
 
 

24 hr ABPM 

24 hr ABPM 

 Adherence Interventions 
   
Respiratory Therapist Administered Adherence Intervention:  
In person: At PAP prescription, one week following PAP initiation, and then at months 1, 3, 6 and 9.  
 
Behavioral Promotion Adherence Intervention (includes RT visits):  
In person: At PAP prescription, one week following PAP initiation. 
By phone: At weeks 3, 4, 8, 12, 20 and 32. 

Study Coordinator Interim Phone or In-Person Contact: every 2 months following randomization or starting a PAP 
device 

Abbreviations: 
PAP: Positive Airway Pressure; RT: Respiratory Therapist Administered Adherence Intervention; Beh: Behavioral Promotion Ad-
herence Intervention; CMT: Conservative Medical Therapy 
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Study Procedures Details At the screening visit, after written informed consent is obtained, subjects will be in-
structed in the use of the Embletta (Embla) portable monitor.  This battery-operated device can store data at 
200 hz, with 125 Mb of storage capacity allowing storage of data from up to 1-24 hours of recording.  The 

device contains the critical sensors recommended by the American Academy of Sleep Medicine (AASM) as 
validated sensors for measuring OSA: nasal pressure/flow; thoracic and abdominal inductance plethysmog-
raphy (effort); and finger pulse oximetry (oxygen saturation) (Nonin OEM board).  In addition, signals for 

body position and a 3-lead ECG are available. 
 
Subjects will be taught how to self-apply the sensors in their own homes.  Application of sensors will be 
demonstrated by trained certified staff.  Subjects will be asked to demonstrate their understanding of sensor 
placement and will be provided with simple pictorial and written instructions.  Subjects will be asked to 
apply the sensors before bedtime and remove them upon awakening.  When units are returned to the clinic 
site (by mail, courier or direct drop-off) the data will be downloaded and will be scored following aasm 
guidelines for standard hypopnea and apnea definitions.  Studies that do not meet minimal quality grades (2 
hours of scorable record) will be repeated. 

5.2.  

 

5.2.1.   Screening (Initial Visit) 
Screening visit components 
The following will occur during the screening visit:   

• Detailed medical history will be reviewed to confirm eligibility and clinical equi-
poise 

• For participants who were asked to participate, if during the screening process it 
is determined that the participant is ineligible for the trial, the participant must be 
informed as soon as possible. 

• Educational materials: Study Staff will review with the participant, during pre-
screening or screening visit, a 10 to 15 minute slide show (Appendix _). The 
study coordinator or research assistant will review each slide with the partici-
pant, at a computer, explaining the information. The purpose of the slideshow is 
to present healthy living options including diet and physical activity and to ad-
dress questions as they come up.  

After Obtaining Informed Consent 
• The participant will be fitted with a PAP interface (“nasal mask”), which they will 

be asked to wear with no airflow for a two week run-in period 
 

• Participants will be provided with nightly nasal dilator strips (Breathe Right®) 
and instructed on their use. 
 

• Participants will be instructed on how to fill out a daily sleep diary indicating 
sleep and wake times. 
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• At the end of the run-in period, participants will be contacted by phone asking 
them to return the sleep diaries by mail in a stamped, addressed envelope to 
the study staff and asking them whether they were able to use the mask nightly 
and whether they are interested in further study participation. 

 
NOTE: Use of the mask without pressure will not provide an equivalent experience 
to either the active- or sham-PAP pressures and will not allow objective monitoring 
of PAP use during this period. However, the requirement to wear a nightly PAP 
mask will identify participants with significant claustrophobia or with other significant 
mask concerns that could impede adherence to PAP or sham-PAP, and will provide 
an indication of general study adherence. (It also will provide an opportunity for 
participants to “habituate” to the mask.) Also, use of a mask without pressure will 
eliminate any need for a wash-out period. Another advantage of using a mask 
without pressure application is that this approach is unlikely to bias treatment 
expectations. Adherence during the run-in period will be ascertained using the data 
recorded on the sleep diary, which will include self-recorded data on mask use and 
bed and wake times, thus also addressing whether the entry criteria for minimal 
sleep duration are met. 
Run-in Goals: (1) Individuals who recorded wearing the PAP mask and using the 
nasal strips or at least 11 of 14 days (or 75% of eligible nights) and (2) in bed for ≥ 
6 hours per night, will be eligible for the Baseline Visit. 

 
5.2.2.   Baseline Research Exam 

 
NOTE: As study staff are preparing for the baseline visit, they should attempt to ac-
cess the OnWard web entry system to check that it is operational and that the Clini-
cal Center has a working Internet connection. In the event the OnWard web entry 
system is not available or Internet connectivity is unavailable, study staff will call the 
DAC randomization phone number available during the hours of 7:30 a.m. to 6:00 
p.m. (Eastern Time Zone), Monday through Saturday.  Should an DAC representa-
tive not immediately take the call, study staff should leave a voicemail with the fol-
lowing information concerning the potential subject: Study ID, Name Code, Staff ID, 
Site ID, Date of Enrollment, and a return phone number. Based on this information, 
the DAC representative will look up the next randomization assignment and provide 
it to the Study Coordinator.  
Within 2 weeks of completing the run-in phase, participants meeting run-in targets 
will be phoned to schedule a morning research visit by the study coordinator or 
designee at either the BWH or the BIDMC Clinical Research Center (CRC) after a 
12 hour fast to obtain baseline measurements. The following procedures will occur: 

• Radial artery tonometry to assess arterial stiffness as well as pulse wave 
velocity 

• Fasting venous blood samples – collect 40 cc 
• Resting 12-lead electrocardiogram 
• Echocardiography  
• Spot urine collection 
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• Blood pressure measurement and heart rate according to SOP in Appendix 
___ 

• Anthropometry performed – height, weight, waist, hip and neck 
circumferences 

• A battery of questionnaires on medical history, lifestyle, and sleep habits will 
be administered to the participant. 

• The participant will be given instruction on sleep hygiene, including specific 
techniques to reduce apnea, as well as healthy lifestyle guidelines. 

• An ambulatory BP monitor will be placed on the patient’s non-dominant arm 
and they will be asked to wear this device for 24 hours. Detailed instructions 
will be given verbally and in writing on using the monitor at home. The BP 
monitor will be removed the next day by the subject and returned by courier 
or direct return. The examination schedule is outlined as follows: 

 
Day 0 (Baseline): Admit to unit 
 
8:00-8:15 Routine admission to room. If subject is not wearing loose 

clothing, change into hospital PJs. 
8:15-8:25 BP and HR using Dynamap according to SOP in Appendix ___ 

done by CCI staff 
8:25-8:55 Echocardiogram & ECG done by Echo tech 
8:55-9:15 Arterial tonometry as described in Appendix ____ done by 

Daphne Kekis & BestAIR staff 
9:15-9:20 Venipuncture - draw 40 cc blood according to schedule in 

Appendix ___CCI Nursing staff 
9:20 Spot urine collection, see Appendix ___, by  CCI staff 
9:25-9:45 Breakfast and SAQLI questionnaire administered by BestAIR staff  
9:45-10:05 Anthropometry (weight, height, waist, hip and neck 

circumferences) according to Appendices ________ by CCI 
Nutrition & BestAIR staff 

10:15-10:30 Ambulatory blood pressure monitor hook up, Appendix ___ by 
BestAIR staff 

10:30-Noon Completion/review of self-administered questionnaires, 
randomization, CMT education, handout booklet with educational 
information, review of subsequent appointments done by 
BestAIR staff. 

 
Note that if the core baseline research visit occurs at the BIDMC CRC, 
echocardiography and arterial tonometry will be scheduled to occur at the BWH 
CRC/CCI with randomization and education occurring after those tests. This echo 
visit may be scheduled on the same day as the main research visit exam or on 
another day within 1 week of the main exam.  

 
5.2.3. Randomization 

After completing the baseline visit, the study coordinator will contact the BWH Sta-
tistical Core and use a web-based randomization system to enter eligibility criteria. 
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After electronic verification of eligibility criteria, the subject will be assigned a ran-
domization code for study arm using a secure, pass-word protected, HIPAA-
compliant 24/7 web site. Randomization will be done within strata defined by pres-
ence/ absence of established CVD and whether the entry AHI had been from a full 
diagnostic verses split night study. If randomized to sham or active CPAP, subjects 
will also be randomized to one of two devices (Respironics or ResMed). Randomi-
zation will be performed using a permuted block scheme. 

• The inclusion and exclusion criteria will be reviewed (eligibility form and sleep 
study/AHI results). 

• Equipoise is established following assessment by the patient’s sleep physician 
(at the time of routine clinical evaluation) and after a semi-structured interview 
at the screening visit between the patient and a study Sleep Physician.  

• In order to obtain the randomization assignment, study staff must complete 
the Baseline Visit Checklist and Randomization CRF and follow the instruc-
tions listed on the form.   

• The online Randomization form will only display after all the data are entered 
correctly into the required fields. Upon submitting the form, the database will 
compare the fields on the form and return a randomization code if all condi-
tions are satisfied. If not entered or data doesn’t match, the system will not re-
turn a randomization code and the discrepancy will have to be resolved.  

• After randomizing, the staff person should log on to REDCap, initiate the par-
ticipant in his/her arm, and start the real "meat" of data entry. 

 
After receiving the randomization assignment from the DAC representative, study 
staff should record the assignment on the Randomization CRF. DAC representative 
will notify the Study Coordinator when the web entry system is operational again. 
Study staff should return to the web entry system at this point and confirm the entry 
of the Randomization CRF for the manually randomized participant.  
 

Subjects Randomized Into One of the Four Study Arms: 

CMT* CMT + Sham-
CPAP** 

CMT +Active CPAP*** 

  Respiratory Thera-
pist (RT) Only 

RT + Behavioral In-
terventionist (CBT) 

•  Sleep hygiene edu-
cation 

•  Recommendations 
to:  

a) Use an ex-
ternal nasal 
dilator strip 

• CMT (as in CMT arm) 

• Sham-PAP 

• Core adherence inter-
vention administered by 
a Respiratory Therapist 
(RT) including:  

a)  Initial education 

• CMT (as in CMT arm) 
• CPAP (PAP titration) 
• Core adherence inter-

vention administered 
by a Respiratory 
Therapist (RT) includ-
ing:  

a) Initial education 
on PAP and 
mask use 
 

• CMT (as in CMT arm) 
• Core adherence inter-

vention w/RT (as in 
CMT + Sham-PAP 
arm) 

• CPAP (PAP titration 
as in RT only group) 

• Same RT guided in-
terventions (bi-
monthly after initial 
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at night 

b) Elevate the 
head of the 
bed and use 
positional 
support to 
sleep in a 
non-supine 
position 

on PAP and 
mask use 

b)  Follow-up in 
person at 1 
week and 1, 3, 
6, and 9 months 
to assist with 
troubleshooting 
and adjustments 

 

b) Follow-up in 
person at 1 
week and 1, 3, 
6, and 9 
months to as-
sist with trou-
bleshooting and 
adjustments 

 

education and one 
week follow up) 

• A behaviorally-based 
intervention (CBT) de-
livered by a psycholo-
gist, according to the 
following schedule:  

1) One week after 
initiating PAP: 
meet with the 
RT plus behav-
ioral interven-
tionist 

2) Phone follow-
up at week 3, 4, 
8, 12, 20 and 
32 

 
*Conservative Medical Therapy 
**Conservative Medical Therapy and Sham-Positive Airway Pressure 
***Conservative Medical Therapy and Continuous Positive Airway Pressure. CMT + CPAP sub-divided into 
2 groups: (1) with RT intervention only and (2) with RT and Behavioral Intervention Therapy 

 

 

5.2.4. Explanation of Treatment Arms 
  

Conservative Medical Therapy (CMT)  
(Note: As shown in the table above, all treatment arms receive CMT, but one group 
receives CMT only). 
 

• As per routine care at the sleep clinic, patients will be scheduled to meet with 
a board certified sleep medicine clinician 2 to 3 weeks after their diagnostic 
sleep study when medications and co-morbid medical illnesses will be 
addressed following standardized approaches. 

• Additionally, after randomization assignment is received, all participants will 
meet with a research assistant who will provide ~30 minutes of instruction on 
sleep hygiene and healthy lifestyle guidelines (including diet and activity), 
using a standardized slide set and set of illustrated fact sheets  

• Each subject’s sleep routine will be reviewed with the aim to identify 
appropriate bed and wake times that provide a consistent schedule and allow 
for at least 6 hours of time in bed per night. Habits that may impact sleeping, 
such as alcohol consumption, tobacco use, and exercise close to bedtime 
will be reviewed with appropriate guidance on how to minimize sleep 
disrupting exposures. 

• Subjects will be provided external nasal dilator strips (Breath Right®) and 
advised on how to maximize sleep time in a non-supine position using bed 
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elevation, wedge pillows and/or objects affixed to the back of their night 
clothes as appropriate. 

 
Sham-PAP  

 
• In addition to receiving CMT, after randomization, participants randomized to 

sham PAP intervention will be scheduled to meet with a study Respiratory 
Therapist (RT) 

• Participant will be provided a sham device, including a heated humidifier, 
ramp and expiratory relief, and education regarding their use. 

• These participants will return to the sleep center one week later 
• The core intervention includes: 

o Education on PAP and mask use; 
o Addressing side-effects, 
o Providing feedback on PAP use based on adherence data available 

through wireless telemonitoring of PAP use (if unavailable, data 
cards from the PAP machines will be mailed or otherwise returned 
for adherence monitoring and feedback). 

• At the initial interaction, the RT would use a standardized guide to review 
with the participant issues related to fit and use of the PAP mask and ma-
chine, address whether a chin strap is needed, provide guidance on use of 
the ramp feature, address the need for additional expiratory relief and pro-
vide general supportive problem solving, including approaches for desensiti-
zation. 

• Participants would be provided an opportunity to use the device for 15 or 
more minutes, supine, adjusting the mask fit as needed and experiencing 
the pressure ramp. 

• Participants would be scheduled to meet with the RT again one week after 
initiating PAP to reinforce PAP use and make any adjustments in the mask 
or pressure setting. Thereafter, the RT will be scheduled to meet with the 
participant in-person at 1, 3, 6, and 9 months, using the available data from 
the PAP monitor on PAP use, mask leak, and residual AHI, to assist with 
troubleshooting. 

• Adjustments to equipment (mask replacement, use of chin strap, addition of 
expiratory pressure release) would be performed as needed to improve ad-
herence. It is estimated that each in-person follow-up adherence visit with 
the RT would last ~ 15 minutes. 

 
 
Behavioral Promotion of Adherence (BPA) 

 
Participants randomized to active PAP with the BPA intervention would receive the 
RT-delivered intervention described above plus a behavioral intervention. 
 

• These participants would meet with the RT and a behavioral interventionist 
at the time of PAP prescription and one week later.  
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• Participants randomized to BPA also would speak with the behavioral inter-
ventionist 6 times: at weeks 3, 4, 8, 12, 20 and 32 after beginning CPAP. 

• This schedule of interactions would allow mechanical issues related to PAP 
to be addressed early (by the RT) while timing the delivery of the behavioral 
intervention to times after the patient has had a chance to experience PAP, 
when ambivalence and barriers can be better understood. 

• The duration of the components of the two initial behavioral promotion inter-
ventions are estimated to be 45 minutes long, with subsequent interventions 
10-15 minutes long. 

• Improved motivation will precede problem solving and also will have the fol-
lowing elements: 1) empathizing with the difficulty involved with managing 
PAP treatment; 2) emphasizing in a non-judgmental way the importance of 
using PAP as a strategy to improve energy and general health and to con-
tribute to the understanding of the association of PAP to CV health; 3) rein-
forcing self-efficacy, i.e. that the patient is in charge of his or her treatment 
and he or she is capable of successful PAP management; and, 4) under-
scoring the importance of a collaborative problem solving approach in order 
to achieve success in PAP treatments. 

• The second phase of the intervention will involve a problem solving ap-
proach based on personalized objective feedback concerning the partici-
pant’s level of adherence to PAP and a discussion of perceived barriers to 
PAP management (e.g. discomfort, anxiety, family disruption). The key 
components of the problem solving model include: 1) assessment of per-
ceived barriers and benefits to PAP therapy and selection of targets for in-
tervention; 2) problem or barrier definition and clarification; 3) generation of 
alternative solutions to the identified barrier; 4) decision making and plan-
ning concerning strategies to reduce the impact of the barrier; 5) implemen-
tation of strategies; 6) review of the efficacy of strategy based on feedback 
concerning adherence, with continued support and positive feedback re-
garding progress; 7) targeting additional barriers or revisiting strategies 
based on #6. 

• To standardize the intervention and to enhance its portability, procedures 
will follow closely those outlined in the PAP adherence manual developed 
by Mark Aloia, PhD. This was shown to be an important element of therapy 
in a prior study using social cognitive theory to address PAP adherence. 

 
The intervention will be delivered by an interventionist trained and supervised by Dr. 
Dorsey, a highly experienced clinical psychologist with over 19 years of experience 
in behavioral sleep medicine and over 3 years of experience using social cognitive 
therapy specifically as outlined by Dr. Aloia in assisting OSA patients with PAP ac-
ceptance and adherence.  
 
All in person interventions with the RT and psychologist will be audio-taped. A sam-
ple will be reviewed by Dr. Dennis Drotar, a consultant, in order to evaluate the fi-
delity to intervention. 

 
 

Active CPAP Group 
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CPAP arm will undergo a CPAP titration within 2 weeks of enrollment unless a split-
night study was already performed as part of their diagnostic polysomnogram 
(PSG) providing a reliable CPAP therapeutic pressure. As soon as an appropriate 
pressure is identified, CPAP therapy will begin with routinely scheduled follow-up 
visits to maximize CPAP adherence. 

• Participants will be educated on the use of CPAP and will have an oppor-
tunity to try various CPAP mask interfaces in order to optimize fit. 

• Verbal and written directions on the use of these materials will be provided, 
with instructions reinforced after the initial period of CPAP titration is com-
pleted, and then at interim telephone calls and health promotion visits. 

• Participants will be prescribed nasal CPAP (Respironics,or ResMed) thera-
py with a heated humidifier within 2 weeks of the CPAP titration study. If the 
results of the titration study suggest a pressure greater than 20 cm H2O is 
required to maintain airway patency, a bi-level PAP device will be prescribed 
as per the titration study recommendations. 

• All PAP machines will contain Smart Cards© or will contain software (Encore 
Anywhere©) that allows remote monitoring of PAP use through daily elec-
tronic transmission of PAP pressures to a secure central server. This will 
provide the means to monitor residual events as well as PAP us-
age/adherence. The PAP machines will also have the option for a ramp and 
expiratory pressure release (C-flex, Philips-Respironics) to be used as 
needed to improve adherence. 

• Participants will receive CPAP support as per routine care, including a fol-
low-up phone call or visit to a respiratory therapist at one week to address 
early CPAP issues and follow-up visits with a respiratory therapist and/or 
physician as per standard of care guidelines at each clinical site 

• At or prior to each visit, CPAP usage data will be downloaded and reviewed 
and adjustments to equipment (mask replacement, use of chin strap, addi-
tion of expiratory pressure release) will be performed as needed to improve 
adherence per standard care. Decisions about changes in prescribed PAP 
settings including level of pressure, switch from CPAP to bi-level PAP 
and/or re-titration of pressure requirements will be made by the clinicians 
caring for the patient independent of the research team although information 
about any such changes will be collected as part of this study. 
 

5.2.5. Bi-Monthly Telephone Calls (See Appendix ____ for Phone Script) 
Two months after randomization and again at 4, 6, 8, 10 and 12 months, telephone 
interim health review contacts will be conducted by the Study Coordinator or un-
blinded designee. 
A scheduler will be designed so that each participant can be phoned within the visit 
windows outlined in Appendix A.  
The following information will be collected via questions in a standard script: 
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• Problems with therapy 

• Safety concerns such as drowsy driving 

• Review any changes in medication usage, and ascertain health care utiliza-
tion (scheduled or unscheduled health care encounters, and medical proce-
dures – i.e., adverse event information).  

• Any new concerns will be evaluated by the medical monitor. 

5.2.6.  Six Month Visit 
Ten days prior to the visit, participants will be phoned to confirm appointment for the 
6 Month Visit. Twenty-six (26) weeks after randomization, participants will attend a 
brief study visit either at the BWH CCI and/or BIDMC GCRC after a 12-hour fast. 
Prior to the visit the participant will be phoned to remind him/her of the visit date 
and be reminded to wear loose, comfortable clothing. After admission to the unit the 
following procedures will occur: 
 

8:00-8:15 Routine admission to room (If subject is not wearing loose cloth-
ing, change into hospital PJs) 

8:15-8:25 BP and HR using Dynamap, using SOP in Appendix ____ , by 
CCI staff 

8:25-8:30 Weight done on electronic scale, by BestAIR staff 

8:30-8:50 Arterial tonometry, Appendix ___, done by Daphne Kekis & 
BestAIR staff 

9:00-9:05 Spot urine collection, Appendix ____ by CCI staff 
9:05-9:30 Breakfast and SAQLI questionnaire administered by BestAIR 

staff 
9:30-9:40 Ambulatory blood pressure monitor hook up according to in-

structions in Appendix _____ by BestAIR staff 
9:40-10:30 Completion/review of self-administered questionnaires (SF-36, 

PHQ-8, SAQLI, Epworth, and SEMSA) and review of subse-
quent appointments by BestAIR staff  

   
  This visit is estimated to be about 2 hours. 
 
    5.2.7. 12 Month Visit 

Fifty-two (52) weeks after randomization participants will return for a final study visit 
after a 12-hour fast, at which time the following procedures will be done: 
 
8:00 Admit to Unit 
8:05-8:15 Routine admission to room (If subject is not wearing loose cloth-
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ing, change into hospital PJs) 
8:15-8:25 BP and HR using Dynamap by CCI staff, using SOP in Appen-

dix ___ 
8:25-9:15 Arterial tonometry done by Daphne Kekis & BestAIR staff 
9:15-9:20 Venipuncture –draw 40 cc blood in tubes described in Appendix 

__, by CCI Nursing staff 
9:20 Spot urine collection according to directions in Appendix ___, by 

CCI staff 
9:25-9:45 Breakfast and SAQLI questionnaire administered by BestAIR 

staff  
9:45-10:05 Anthropometry (weight, height, waist, hip and neck circumfer-

ences) by CCI Nutrition & BestAIR staff 
10:15-10:30 Ambulatory blood pressure monitor hook up by BestAIR staff 
10:20-Noon Completion/review of self-administered questionnaires; instruc-

tions for overnight sleep study at home and make appointment 
for close-out visit, by BestAIR staff 

 
Within 72 hours of that visit, the subject will also be provided a portable sleep moni-
tor to use overnight while continuing the assigned treatment but not during the 24 hr 
BP monitoring. 

 
Note: If the 12-month research visit occurs at the BIDMC CRC, echocardiography 
and arterial tonometry will be scheduled to occur at the BWH CRC/CCI. This echo 
visit may be scheduled on the same day as the main research visit exam or on 
another day within 1 week of the main exam.  
 

 5.2.8. Study End and Close-Out Visit 
Subject participation in this protocol will end after the 12 Month Study Visit. A close-
out visit will be scheduled within one month following completion of all study proce-
dures and participants will be de-briefed as to the interventions received. The PAP 
devices issued by the study will be collected and participants will be referred back 
to their sleep clinician for further management and care. (If the participants receiv-
ing active PAP indicate willingness to continue PAP, they will be provided a loaner 
PAP machine until a device can be arranged through their health care provider.) Af-
ter each participant’s data are analyzed and verified, clinically relevant information 
will be summarized in a written letter, including values of lipids, glucose, blood 
pressure and sleep study findings. With the participants’ consent, copies will be 
sent to their physician.  

 
5.3       Participant Withdrawal and Withdrawal of Consent 

Participants are free to withdraw (or be withdrawn) from the study at any time. There 
are many reasons a participant may want to do so. They include: 

• Adverse Event/Serious Adverse Event (AE/SAE) 
• Significant concurrent illness 
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• Protocol noncompliance  
• Investigator’s discretion 
• Withdrawn informed consent 
• Relocation 
• Dissatisfaction with treatment 
• Loss of interest in the study 
• Loss to follow-up 

Reason(s) for withdrawal will be documented by the Clinical Center and recorded at the 
DAC. For those participants who withdraw (or are withdrawn) due to AE/SAE, the 
Adverse Event Form must be also completed. 
If a participant indicates that they no longer wish to participate in the study (withdraws 
consent), the Study Coordinator will provide a letter on the institution’s letterhead for 
the participant to sign. If this document is mailed to the participant, it must be sent certi-
fied mail. The certified mail receipt should be kept with the participant’s records. The 
letter should contain the following information: 

• I voluntarily withdraw my consent to participate in this study. 
• I no longer wish to be contacted by the clinic regarding this study. 
• I understand that my records will be kept confidential. 
• I can continue to receive my regular care and treatment at this clinic. 

The coordinator will complete the Participant Withdrawal/Removal form selecting the 
most representative reason for withdrawal. It should be made clear to the participant 
that a decision to refuse the assigned treatment or cross-over to the other treatment 
group is a separate decision from withdrawing from the study. Every effort should be 
made to encourage participants to continue with study visits even if they stop treatment 
early or cross-over to the alternative treatment. 
The withdrawal request can be made in person or during a phone contact. Participant 
data folder must be clearly marked to indicate withdrawal and will be maintained at the 
clinical center where the participant was recruited and followed. The DAC Project 
Manager is informed of the participant’s withdrawal, so that the data archival process at 
the DAC can be initiated. 

 
5.3.1  Retention  

The success of this study requires that 80% or more eligible participants complete 
the study. We expect to have 45 individuals completing each of the 4 treatment 
arms. The Steering Committee and its Quality Control Subcommittee will oversee 
retention. Ideas for maximizing retention with appropriate incentives, collecting 
multiple alternative contacts (name and phone number), etc. will be shared.   
 

 5.4.   Orientation to CCI/GCRC for the Baseline Visit – General Information 
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On arrival to the research facility, participant will be introduced to the research staff and 
provided with a brief tour of the facilities. 
Lifestyle Modification: Sleep optimization will include review of good sleep hygiene 
measures such as ensuring the sleep environment is conducive to sleep, ensuring 
adequate time for sleep, and keeping a regular sleep schedule. Ancillary treatments for 
OSA will also be addressed including avoiding alcohol close to bedtime, avoiding 
sleeping in the supine position, and treatment of nasal congestion if present. Education 
on the importance of sleep for cognitive performance and psychological health  will be 
reviewed. 
Questionnaires, outlined in section 5.4.2 below, will be filled out or reviewed if they 
were previously mailed to participants and filled out at home. 
If the CRC has the capability, weekend time slots may be desirable to accommodate 
the participant’s work schedule. 
The Study Coordinator will also review next steps, including setting up a clinical 
appointment schedule based on the assigned treatment arm as well as the schedule of 
research phone contacts and follow-up research visits. The SC will reaffirm the 
importance of compliance with therapy and following up on all study phone contacts 
and the final visit. 
Subjects will be served breakfast after venipuncture and spot urine is obtained and 
asked questions from one questionnaire by the research assistant (SAQLI). 
 

5.4.1. Measurements 

• Resting Blood Pressure (BP) and Heart Rate 
 

a) BP and pulse will be measured after the participant has been sitting quietly for at 
least 5 minutes following standardized guidelines using an automated blood 
pressure sphygmomanometer. 

b) Cuff size will be determined by measuring the circumference of the upper arm, 
measured at the midpoint, and identifying the appropriate bladder size from a 
standard chart. 

c) Measurements will be repeated three times and recorded.  
 

• Echocardiography:  Echocardiograms will be performed in collaboration with the 
Catalyst Non-Invasive Cardiac Imaging Core on portable equipment purchased for 
this study.  The data will be subjected to several Quality Control checks including 
scanning for outliers and intra-scorer reliability on a 10% sample of records.   
Although a proportion of echocardiograms may be technically unsatisfactory, this 
study will provide an important opportunity to both define the proportion of 
technically acceptable studies as well as the magnitude of change in cardiac 
parameters with PAP therapy to inform the design of the future trial. 
 

• Resting 12-lead Electrocardiogram (ECG), including a rhythm strip. 
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• Arterial Applanation Tonometry: Estimates of central pulse pressures will be 
made using the SphygmoCor (Atcor Medical, AU) by a certified vascular technician 
from the Catalyst Non-Invasive Ultrasound Core or a trained research assistant 
supervised by the vascular technician (see Appendix ___).  

 
• Fasting Venipuncture (See Blood Collection and Processing, Appendix ___) 

  
a)  Forty (40) cc will be obtained using standard techniques by trained staff following 

written procedures (e.g., using pre-labeled bar coded tubes, minimizing trauma, 
etc.). 

b)  The sample will be divided into 1 ml tubes for the varied analyses: 10 mL clot for 
serum, 10 mL EDTA, 5 mL special anticoagulant tube, 5 mL citrate. 

c)  Clots will be centrifuged and the serum removed within 1 hr. 
d)  Extra aliquots designated for future studies will be prepared and stored at -80 °C. 

 
• Spot Urine.- an 8-16 ml aliquot will be obtained fasting and stored in (4) 2 ml 

aliquots at -80 °C for assays of microalbumin, creatinine and for storage for other 
future assays. 

 
• Breakfast 

 
• Anthropometry. 

 
a) Height will be measured with the subject in stocking feet, using a wall-mounted 

stadiometer 
b) Weight: a calibrated digital scale is used 
c) *Neck circumference will be determined with a non-stretchable measuring tape to 

the nearest 0.5 cm. while the subject is seated with the head in the Frankfort 
horizontal plane, measuring below the thyroid prominence, perpendicular to the 
neck’s horizontal axis. 

d) *Waist is measured at the smallest area between the lower ribs and iliac crest 
e) *Hip is measured at the widest area around the buttocks using non-stretchable 

tape. 
 
*Circumferences are measured in duplicate by a two-person team, one recording 
and the other measuring. If differences of > 5% are observed, a third measurement 
is made.  

 
• 24 Hour Blood Pressure. Participants will be discharged from the CRC with a 

Spacelabs  Ambulatory Blood Pressure monitor. Devices will be programmed to 
measure BP at 20 minute intervals between 7 AM and 11 PM and at 30 minute 
intervals overnight and exclude out of range values. A diary will be completed 
concurrently that indicates sleep and wake times, episodes when the device is 
removed, and periods of vigorous activity. Prior to discharge from the research 
facility, cuffs will be secured and subjects instructed on how to re-move them and 
check for placement if needed (using marks placed on the arm to ascertain 
position). After the monitor is returned, the periods of sleep and wake as indicated 
on the diary will be used to annotate the record to provide summary values for: 1) 
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Average systolic, diastolic, and mean BP during the 24 hr period, during 
wakefulness and during sleep; 2) Systolic, diastolic, and mean BP dipping during 
sleep derived by calculating the difference between awake and sleep BP, 
expressed as a percentage of BP during wakefulness. 3) BP variability during sleep 
(avg. standard deviation of sleep systolic, diastolic, and mean BPs). 

 
Follow-Up to 12 Month Visit 

 
• In-Home Sleep Study- To collect information on OSA severity at the 12 month time 

point, participants will undergo a standardized home sleep study within several 
days of the follow-up research exam, using the Embletta-Gold device (Embla, 
Broomfield, CO), a pocket-sized digital recorder. Its reliability for diagnosing OSA 
has been demonstrated in several studies.95, 96   This device contains the critical 
sensors recommended for measuring OSA: nasal or mask pressure; thoracic and 
abdominal inductance plethysmography; and finger pulse oximetry. Body position, 
snoring sounds and a bipolar ECG are also collected. This monitor was used in the 
HomePAP study (see C.2.d).  Among 157 patients instructed on how to use the de-
vice in the clinic and then self-applied sensors in their homes, study failure rate was 
<6%.   At the follow-up research visit, study staff will demonstrate application of 
sensors. Participants will be asked to demonstrate their understanding of sensor 
placement, and also will receive simple pictorial written instructions. The functioning 
of each signal is checked during the sensor application demonstration before clinic 
discharge. Subjects will be asked to use this monitor the night following the 24 hr 
BP recording, applying sensors before bedtime and removing them upon awaken-
ing.  Studies which do not meet minimal quality grades (minimally 4 hours of artifact 
free data during the sleep period) will be repeated. Studies will be scored by a dedi-
cated polysomnologist using approaches described previously and following AASM 
guidelines for standard hypopnea and apnea definitions. Edf files also will be ex-
ported to provide the cardiac electrophysiology data described for PSG. 

5.4.2.   Questionnaires 

All of the questionnaires other than the Calgary Sleep Apnea Quality of Life Index 
(SAQLI) are self-administered. Questions that address treatment expectations will 
be administered at baseline only; those that address PAP use will only be adminis-
tered to participants in the PAP groups. 

• The Hispanic Community Health Study Sleep Questionnaire will provide a broad 
assessment of sleep-related symptoms. It includes: 

• The Sleep Heart Health Study Sleep Habits Questionnaire (on snoring 
symptoms, sleep duration and timing); 

•  The Epworth Sleepiness Scale (assessing the likelihood of falling 
asleep in 8 common situations; 

• The Women’s Health Initiative Insomnia Rating Scale 
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• The Calgary Sleep Apnea Quality of Life Index (SAQLI), designed to assess re-
sponsiveness to OSA treatment, will be administered to obtain a measure of 
OSA disease-specific quality of life. 

• Other patient-reported outcomes will be assessed using the Medical Outcomes 
Survey-SF 36 (MOS-SF36), a standardized tool for assessing general health 
status, physical and social functioning, and fatigue.  

• Self-efficacy and treatment expectations will be assessed using the Self Per-
ceptions Questionnaire and the Self-Efficacy Measure for Sleep Apnea (SEM-
SA), which has strong internal and test-retest reliability and addresses PAP ad-
herence-related cognitions.  

• Physical activity is an intermediary behavior relevant to OSA and which may 
change with treatment and thus, influence study outcomes. As such, physical 
activity will be assessed with the MESA Typical Week Physical Activity 
(TWPAS) questionnaire, adapted from the Cross-Cultural Activity Participation 
Study, providing estimates of the level of physical activity in the last month. It 
has been validated in both men and women in relation to 8 days of physical ac-
tivity records. This questionnaire will be administered at baseline, 6 month and 
12 month visits. 

 
All questions are to be completed. The Study coordinator double checks question-
naires to make sure there are no missing answers, especially when participant 
completes the forms without the assistance of the study coordinator. A Question by 
Question guide will be available to help clarify ambiguities that may arise.  If the 
participant does not feel comfortable answering a question, study coordinator indi-
cates this next to the questionnaire field, study coordinator initials and dates note. 
There will be a code when handling missing data to provide the reason why the re-
sponse is missing. 

 
5.5. Health Utilization Indices 

5.5.1. Medication Use 

Participants will be asked to bring all medications to their baseline and follow-up 
exams. A detailed medication list including dosages and frequency of administration 
will be recorded by the study coordinator. The study coordinator should retrieve all 
missing information during phone contact and/or refer to participant’s medical chart. 
Medication use will also be updated at the time of the bi-monthly interim phone 
calls. Rx Norm will be used to assess classification.  
 
 

5.6. Biomarkers 
 
Assays were selected based on their known value in predicting clinical important out-
comes. The battery will allow interrogation of the following biological pathways: insulin 
resistance and glucose regulation (insulin, glucose, hemoglobin A1C and adiponectin); 
lipid metabolism (total, LDL and HDL cholesterol and triglycerides); inflammation (C-
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reactive protein, interleukin-6, and soluble TNFaR1); hemostasis (fibrinogen and plas-
minogen activating inhibitor, PAI-1); oxidative stress (oxidized LDL), and markers of 
end organ damage (N-terminal pro-B-type natriuretic peptide, NTproBNP, a marker of 
cardiac ventricular dysfunction; and  glomerular endothelial function measured by the 
urinary albumin to creatinine ratio). Urine will also be stored for future analyses, such 
as catecholamines and isoprostane levels. Additional serum aliquots will also be stored 
and available for future analyses, such as hepatic function. 

 
LabCorp will perform analysis of serum glucose, lipid panel, CRP, Hemoglobin A1C, 
Fibrinogen. Labs to be analyzed at HCCL Core Laboratory include Insulin, IL-6, PAI-1 
using samples that have been labeled using de-identified study IDs.  Blood samples will 
be processed immediately at the time of venipuncture. Blood and overnight urine sam-
ple will be stored locally at -80°C until shipped to the Core Laboratory. Barcode labels 
will be provided by the unit, and a copy kept in participants binder. 

 
5.7. Blinding 

Principal investigators will be blinded to the study arm to which the subject was ran-
domized. Other blinded personnel will include data processors, data entry staff, and 
CRC nurses and sonographers who obtain questionnaires and physiologic measure-
ments. The study coordinator, who needs to ensure appropriate visits are scheduled 
and performs follow-up calls to ascertain adverse events (AEs), and the respiratory 
therapist (RT) and psychologist, will not be blinded. Un-blinded personnel will not ad-
minister tests that could be influenced by interview or administration technique. Partici-
pants will be encouraged not to discuss their treatment with the CRC staff (who will 
make study measurements). However, if blinded individuals are accidentally un-
blinded, this will be recorded and its impact on the study measurements evaluated. 
Participants in the sham and active PAP arms also will be asked to guess what arm 
they were randomized into and future preferences for therapy in a study close out visit. 

 

5.8. Health Promotion Sessions 

It is appropriate for the Intervention therapist to reinforce all healthy lifestyles— 
exercise, sleep, etc. It is possible that through review of the participant’s history and 
through discussion of healthy lifestyles, areas of potentially suboptimal medical 
management are identified. If the participant questions his own management, study 
staff should indicate that treatment approaches often need to be individualized for 
specific patients and encourage the participant to discuss his concerns with his 
physician. If the participant is resistant to do this, the Study Coordinator may indicate 
that she will ask the local Medical Monitor to review the participant’s history and 
determine if feedback to the patient’s physician is indicated.  It is also important that in 
reviewing this information with the participant, strict equipoise is maintained. 
Being enrolled in  BestAIR does not substitute for the participant’s regular healthcare or 
relationship with their personal physician.  All medically related questions (e.g., about 
symptoms, medications, etc.) should be directed to his or her  sleep physician (if CPAP 
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arm) or primary care physician.  Study staff are responsible for providing general 
information and should NOT try to give medical advice that should be reserved for the 
participant’s physician.  

 
 


