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Common Protocol for Multicenter Ozone Study in Elderly Subjects (MOSES)

This multicenter study will be conducted at three clinical centers/laboratories at the : University of
Rochester Medical Center (UMRC), Rochester, NY; the University of California (UCSF), San Francisco, CA ;
and the University of North Carolina (UNC) at Chapel Hill, NC.

1. RATIONALE FOR THE STUDY

It is well established that air pollution contributes to cardiovascular morbidity and mortality.
Moreover, the American Heart Association recognizes that air pollution is a significant risk factor for
cardiovascular disease. Particulate matter (PM) has been the major focus of previous acute air pollution
studies. Less attention has been paid to acute cardiovascular responses to ozone (0Os), at least in part
due to the notion that O3 causes primarily local effects on the respiratory tract. However, several recent
epidemiological studies reported increased risk of mortality associated with ambient exposure to Os.

The maximum level of ozone in ambient air is regulated by the U.S. Environmental Protection
Agency (EPA) as part of its mandate to set a National Ambient Air Quality Standard (NAAQS) for
pollutants considered to be harmful to public health and the environment. The ozone NAAQS has been
established largely based on data from human clinical studies showing decrements in lung function at
ozone exposure concentrations as low as 0.07 ppm for 6.6 hours with extensive exercise. In March 2008
the EPA lowered the 8-hour ozone NAAQS to 0.075 ppm (from 0.080 ppm). More recently the EPA
administrator proposed a revision to the 8-hour standard, within the range of 0.060-0.070 ppm, based
on these lung function effects. However, it is unknown whether there are acute cardiovascular effects
at these same ozone exposure levels. General pathways by which air pollutants, including ozone could
cause vascular dysfunction include a) the induction of systemic inflammation and/or oxidative stress and
b) alterations in autonomic balance. These initial responses could lead ultimately to endothelial
dysfunction, impaired arterial dilation, cardiac arrhythmias, and increased pro-thrombotic activity in
circulating blood, which could present a risk to individuals with atherosclerotic arterial disease.

The epidemiologic associations between exposure to ozone and increased risk of cardiovascular
disease have raised new concerns about potentially harmful cardiovascular effects of this pollutant and
there is a need for additional data from controlled human clinical studies, without many of the
limitations common in observational studies, to assess potential ozone-mediated cardiovascular health
effects. While controlled human exposure data on acute cardiovascular responses to ambient PM
exposure have been accumulating due to directed research funding to support the epidemiological
evidence of a PM-mortality association, the available data from controlled human exposures regarding
the cardiovascular effects of O; are extremely limited. This study will address this data gap by
investigating whether short-term controlled exposure to ambient levels of O; causes acute
cardiovascular responses as assessed by changes in blood pressure, cardiac function, and systemic
biomarkers of inflammation, endothelial dysfunction, and thrombosis.

The protocol for this study is based on the following suppositions:

¢ Although spirometric responses to ozone are known to be attenuated in older individuals, the
elderly may be more susceptible to inflammatory and systemic vascular effects of ozone
exposure compared with younger people.

e Detectable effects at low levels of inhaled ozone are more likely with exercise (increased
ventilation) during the exposure.

e Subjects with pre-existing CV disease should be excluded for safety and to minimize variability
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The study will be conducted in three research centers using a common protocol and common
standard operating procedures. The subjects to be studied are healthy non-smoking adults aged 55 to
70 years who meet strict criteria for inclusion. They will be exposed in a chamber to clean air and two
concentrations of ozone (70 and 120 ppb) for 3 hours while exercising intermittently. The lower
concentration was chosen because it is between the current ozone NAAQS and the new proposed
NAAQS. The higher concentration is within the range of concentrations many people are still exposed to
in the United States (http://www.epa.gov/airquality/greenbook/oindex.html). To carry out the study
each center’s team consists of a multi-disciplinary group with experience in pulmonary and
cardiovascular medicine, occupational/environmental medicine, cardiology and controlled human
exposure studies of ozone health effects. A Data Coordination and Analysis Center will be responsible
for assembling all the data from the centers and conducting the statistical analyses of the combined
data set.

2. HYPOTHESES
Primary hypotheses

We hypothesize that ozone reaction products in airways surface liquid interact with lung cells (e.g.,
epithelial cells, macrophages, nociceptive sensory nerve endings, endothelial cells), and that these
cells produce mediators that enter the pulmonary and systemic vasculature. In addition to its (local)
effects on airway inflammation and lung function, ozone may have the following cardiovascular
effects:

(1) altered autonomic balance (measured as changes in heart rate and heart rate variability (HRV)),
cardiac arrhythmia, and repolarization

(2) altered systemic vascular function [measured as brachial artery flow-mediated dilation

(FMD)witheutand-with-nitroglyeerin{NTG} — primary endpoint].

(3) pro-thrombotic vascular state (measured as increase in von Willebrand factor antigen in blood —
primary endpoint). Secondary endpoints are: increase in microparticle-associated Tissues Factor
activity and platelet activation.

Secondary hypotheses

We further hypothesize that:

e Markers of systemic oxidative stress and inflammation are correlated with the cardiovascular
effects and degree of airway injury (measured as CC16 in blood) and airway inflammatory
effects (neutrophils and cytokines in induced sputum).

e Cardiovascular effects are correlated with airway inflammatory effects.

Exploratory hypothesis

Subjects with GSTM1 null genotype (with impaired antioxidant defenses) will be more susceptible to
effects of ozone.
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3. CRITERIA FOR INCLUSION AND EXCLUSION

Inclusion

>55 and <70 years of age; nonsmoking males and females of all ethnic backgrounds.

Normal spirometry (FEV, and FVC 275% of predicted and FEV,/FVC 20.65). Predicted values will
be determined using the correction factor specific for African Americans and Latinos, but not for
Asians, based on the NHANES Il guidelines.

Ability to complete the training exercise regimen chosen to induce an inspired ventilation rate of
13.6 to 15.5 L/min/m? body surface area (BSA) ATP (Ambient Temperature, Pressure) which is
equivalent to 15 to 17 L/min/m? BTPS (Body Temperature, Pressure saturated with water
vapor) without exceeding 80% of predicted maximal heart rate.

Normal baseline 12-lead resting ECG, and absence of significant ST depression while performing
the 15-minute required level of exercise targeted for the exposure period.

Subjects must be able to avoid the medications supplements listed in Table 1 of section #7 for 1
week before the exposure.

Exclusion

Non-English speaking.

Including, but not limited to as ascertained by the physicians: Subjects with chronic
cardiovascular (such as ischemic heart disease) or respiratory (such as asthma or COPD) disease;
diabetes, or other organ or system dysfunction; cerebrovascular disease; active psychiatric
disorders that would interfere with the subject’s ability to understand and participate in the
study. Subjects who have tested positive for a disease that affects the immune system (such as
HIV, lymphoma, leukemia) or current drug or alcohol abuse (defined as having more than 3
drinks per day or being unable to abstain from alcohol for 3 days)._Refer to the Initial Phone
Screen Questionnaire for a detailed list.

Subjects with atopy or allergic rhinitis will not be excluded as long as they do not require regular
treatment with antihistamines or systemic steroids.

Ever-smokers (smoked tobacco or marijuana during the last five years, or with history of >10
pack year for tobacco or > 1 joint year for marijuana, or living with a smoker who smokes inside
the house).

Subject having plasma cotinine level > 3ng/mL.
BMI >35 and <18 (35 is the official cut off for class 1 obesity).

Hypertension (defined as blood pressure >140 systolic or >90diastolic) or on anti-hypertension
medications other than diuretics.

Pregnancy or nursing (breastfeeding).

On the following medications: prednisone, statins, beta-blockers, anticoagulants, current
systemic estrogen therapy, tamoxifen. Subjects will not be asked to discontinue needed
prescription medications for the purpose of this study. If any of these medications becomes
necessary during the course of the study, the subjects will be excluded. Use of other
medications will be considered on an individual basis (see section # 7).
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e Subjects taking aspirin or PDES inhibitors must be willing to abstain from these medications
during the week preceding each exposure (see section #7).

e Occupational exposures (exposed to high levels of vapors, dust, gases, or fumes on an on-going
basis)

4. SUBJECT RECRUITMENT, INFORMED CONSENT, AND CONFIDENTIALITY

Subjects will be recruited by advertisement on local bulletin boards, by advertisement in local
newspapers, in publications oriented to the required age group, and on Craigslist, notices placed in
retirement complexes, and by recruitment from clinics at the investigator’s institutions. Word-of-mouth
contacts by previous subjects will be solicited. The initial screening will be done by phone.

Number of subjects in each center: n=30 (who have completed all three exposure sessions).
Approximately 140 subjects in total would be recruited to achieve the target number of subjects
completing the three exposure sessions.

Informed Consent

During the screening visit 1 (see below), the investigator will obtain all informed consents from the
study subject by means of a dated and signed consent approved by the local IRB/EC. The study subject
will be given a copy of all signed informed consent forms. The informed consent process will be
performed in accordance with the International Conference on Harmonization guidelines for Good
Clinical Practice (GCP) and federal laws and regulations.

Subject confidentiality

Patient confidentiality will be maintained according to ICH guidelines for GCP and applicable local and
national data protection laws. A study identification number will be assigned to each subject. The link
between patient identifiable information and I.D. number will be stored only at the clinical center where
the subject receives his/her care, thereby ensuring that all data transferred from a subject’s medical
records to a study report form and any process derived from the study report form is handled
confidentially.

5. SCREENING AND TRAINING VISITS
Subjects who volunteer to participate will visit the laboratory or clinical research center (CRC) for
screening and training on two separate days.

Screening visit — Visit #1 (baseline subject characterization and questionnaires)

A Health and Home Screening Questionnaire, and a physical examination, will be administered to obtain
the following: medical history, cardiovascular and respiratory health status, occupational history,
history of allergies, use of medications and vitamin supplements, diet, alcohol use, occupational
exposure, SES, home characteristics/heating type and air conditioning use. Particular attention will be
given to medical history or physical findings suggesting arterial vascular or cardiac disease, or
unexplained syncope or unusual dyspnea as well as other risk factors for cardio-vascular disease. Height,
weight, and vital signs will be measured. In a woman who has not yet completed menopause, a urine
pregnancy test will be done.

A baseline 12-lead ECG will be taken at rest. Trained personnel will be responsible for attaching the
leads. If the instrument interpretation is normal, the ECG will be reviewed and signed by the study
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physician. If any abnormalities are detected, it will be reviewed by the cardiologist. In consultation with
the cardiologist, the local study physician will make the decision whether the subject should be included.

Spirometry will be performed on a spirometer that meets American Thoracic Society performance
criteria using NHANES lll predicted values.

Venous blood will be collected for analyses of cotinine (markers of exposure to tobacco smoke), total
and differential blood counts, metabolic profile, and lipid profile (cholesterol, HDL, and triglycerides).

Training visit — Visit #2

Vital signs will be measured. In a woman who has not yet completed menopause, a urine pregnancy test
will be done. The subject will exercise (on a treadmill or a stationary bicycle) for 15 minutes, rest for 15
minutes, and exercise another 15 minutes. The level of exercise will be adjusted to achieve the target
inspired minute ventilation (V,) of 13.6 to 15.5 L/min/m” BSA (ATP) which is equivalent to target expired
minute ventilation (V¢) of 15 to 17 L/min/m? BSA (BTPS) assuming the correction factor of 1.1 (the same
that will be required during the exposure period), measured by a mouthpiece and pneumotachograph,
while not exceeding 80% of the predicted maximum heart rate (HR). 80% of the predicted maximum
heart rate per minute will be calculated from the following formula HRmax= 208 — 0.7 x age (yrs)
(Tanaka et al, J Am Coll Cardiol 37:153, 2001). For example, a 70-year old subject would have a
maximum predicted heart rate of 159 beats/min and the exercise required to achieve a minute
ventilation of at least 35-13.6 L/min/m? BSA (ATP) in that subject must not cause the heart rate to
exceed 127 beats/min.

Blood pressure will be measured at rest pre- and post-exercise and possibly during exercise if sudden
changes in HR are observed. 3-lead cardiac monitoring will be performed during the 45-minute
exercise/rest/exercise period. A rhythm strip printout will be obtained before the exercise and every 5
minutes during the exercise. Trained personnel will be responsible for attaching the leads and a
physician will be present for the first 15-minute exercise period, and in the building, reachable by pager,
during the rest of the visit. The cardiac rate and rhythm will be monitored in real time by the study
personnel and by the physician while present during the first exercise period. The monitor’s printout
will be reviewed and signed by the study physician; if the subject can also complete the level of exercise
needed, the subject would be entered into the study. If any abnormalities such as ST depression,
arrhythmias, or other abnormalities, are detected, they will trigger a review by the cardiologist. In
consultation with the cardiologist, the local study physician will make the decision whether the subject
should be included. An Ozone Monitor Activity Diary and a personal exposure sampler (PES) will be given
to the subject with instructions for filling the diary and wearing the PES it. The sampler should be worn
for the 3 days preceding the pre-exposure day (starting at noon).

6. EXPOSURE VISITS AND TIMELINE OF MEASUREMENTS

Subjects will be exposed to clean air, 70 ppb (low), and 120 ppb (high) ozone for 3 hours in a randomized
order. Each exposure session involves 3 consecutive days as shown below. There will be a minimum 2-
week period between the exposure sessions.

Exposure (order will be
randomized)

Pre-exposure day

Exposure day

Post-exposure day

Clean Air

Visit 3

Visit 4

Visit 5

70 ppb ozone

Visit 6

Visit 7

Visit 8
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| 120 ppb ozone | Visit 9 Visit 10 Visit 11

Prior to visit 3, 6, and 9 the subjects will receive reminder phone calls and will be asked to answer the
Before Pre-exposure Visit Phone Questionnaire, which includes questions about the subject’s health and
medication use and gives a few reminders about the upcoming visit or, if necessary, provides the
opportunity to reschedule the visit.

Visit 3, 6, and 9 - pre-exposure day. The subject will arrive at the laboratory or CRC at 11:30 am -12:00
noon. A low-fat lunch (25-30% fat) will be provided. The Ozone Monitor Activity Diary and PES will be
collected and the subject will answer Pre-Exposure Day Health Questionnaire. In a woman who has not
yet completed menopause, a urine pregnancy test will be done.

The following procedures will be carried out: measurement of vital signs, venous blood draw (up to 30
mL), ultrasound measurement of flow-mediated (FMD) and-nitroglycerin-mediated{NTG} brachial artery
dilation ultrasound (BAU). A box dinner will be provided. The subject will spend the night at the CRC or
at a nearby hotel. Before discharge the subjects will be reminded that the researchers believe it is
important to avoid any environmental exposure that might possibly affect his/her reaction to the
controlled exposure scheduled for the following morning. For that reason they are providing a boxed
supper and close-by sleeping accommodation in a nonsmoking environment. They will stress that the
subject’s thoughtfulness and cooperation is very much appreciated.

Visit 4, 7, and 10 — exposure day. The subject will arrive at the laboratory or CRC at 7:00 — 7:30 am. A
regular breakfast will be provided. The following events will occur: blood pressure (and other vital signs)
will be measured; the subject will complete the symptom questionnaire; the subject will wear a Holter
monitor, heart rate variability (HRV) will be measured (the subject lies quietly for 5 minutes then the
ECG is recorded for 5 minutes under tidal breathing) and continuous ECG recording will begin;
spirometry will be measured-

The exposure will start between 8:00 and 8:30 am and will last 3 hours. The subject will alternate a 15-
minute exercise period with a 15-minute rest period. Subjects will be blinded to ozone dose and order of
exposure. Assignment of each subject to the exposures will be randomized (see Section #15).

Minute ventilation will be measured with pneumotachograph between 8 and 10 minutes of the first
exercise period and during the last 2 minutes of the first, second, fourth, and sixth exercise period and
the exercise load adjusted as needed. Blood pressure will be measured during a rest period, 5 minutes
before the first, third and fifth exercise period. Heart rate will be measured twice during the first
exercise period and once during each of the other exercise periods.

The symptom questionnaire will be filled out by the subject in the chamber during the last 15 minutes of
exposure. Immediately after exposure blood pressure (and other vital signs) will be measured, then HRV
and spirometry. A low-fat (25-30% fat) lunch will be provided.

Approximately 3.5 hours after the end of the exposure the sequence of the measurement will be: HRV,
venous blood draw (up to 30 mL), BAU FMD anrd-NFG-mediated-dilation), symptom questionnaire, and

blood pressure {and vital signs}. The subject will be sent home wearing the Holter monitor. The subject
will leave the laboratory or CRC at around 4:00 pm.
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Visit 5, 8, and 11 —post-exposure day. The subject will arrive at the laboratory or CRC at 8:00 am. The
subject will need to be fasting from 7:30 am 2 hours prior to sputum induction, in order to avoid
contamination of the sputum specimen. The sequence of measurements will be: vital signs, symptom
guestionnaire, HRV, venous blood draw (up to 30 mL), and spirometry/sputum. Blood pressure may be
measured. The subject will leave the laboratory and CRC at around 10:30 am and will be given the Ozone
Monitor Activity Diary and PES (and associated instructions) to wear before the next exposure visit (with
exception of visit 11).

7. ACTIVITY, DIET, AND OTHER REQUIREMENTS ON DAY(S) PRIOR TO EXPOSURE

Subjects should abstain from caffeinated beverages (i.e., coffee, tea, energy drinks, and sodas) and
alcoholic beverages starting with lunch the day before the exposure through the post-exposure day.
Subjects must be able to avoid the medications and supplements listed in Table 1 below for 1 week prior
to the exposure. In addition, subjects will not be studied within 6 weeks of a respiratory infection. Use of
diuretics to control mild hypertension will be permitted.

Subjects will wear the PES for the 3 days, starting at noon, before the pre-exposure day. Subjects will be
asked to abstain from exercising on the day before the exposure. They will fill out the Ozone Monitor
Activity Diary while wearing PES.

Table 1

For one WEEK before each exposure day

Non-steroidal anti-inflammatory drugs such as ibuprofen,
naproxen, aspirin

Phosphodiesterase 5 (PED5) inhibitors such as Viagra,
Cialis, Levitra

Supplemental vitamins
Antihistamines
Anti-oxidants

Fish oil

Niacin

Arginine

Over-the counter decongestants

8. CARDIOVASCULAR AND PULMONARY OUTCOMES

The majority of the endpoints will be measured on the day before the exposure and at 4 and 22 hours
after the exposure. Markers of inflammation in sputum will be measured only once because sputum will
be induced only at 22 hours after the exposure.

Health symptoms. These will be assessed using a symptom questionnaire.
Endothelial and vascular function

e Blood pressure.
e Brachial artery flow-mediated dilation (FMD) measured by ultrasound (BAU)
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Brachial artery blood flow with Doppler probe immediately prior to the artery dilation
measurements.

Cardiac function. Will be measured by electrocardiogram (24 hour Holter with 12-lead recording)

Heart rate and HRV parameters in both the time domain (SDNN, PNN50, RMSSD) and the
frequency domain (VLF, LF, HF, TP, LF/HF).

Repolarization changes

Arrhythmia

ST-segment changes

Blood markers. The volume of venous blood to be collected will be a maximum of 150 ml over 3 days
and no more than 500 mL over the study.

Endothelial function markers

Microparticle production. Microparticle production by the vascular endothelium is a measure of
endothelial cell activation and/or injury .

Endothelin-1 and P-selectin. These molecules mediate various aspects of endothelial function.

Prothrombotic vascular state

Von Willebrand factor (vWF) antigen- primary endpoint. vVWF is a blood glycoprotein that plays
a critical role critical in the initial stages of blood clotting. Its level in plasma (VWF antigen) will
be measured in a commercial laboratory.

Fibrinogen. It is a coagulation factor and an acute phase reactant and contributes to risk of
cardiovascular outcomes.

Tissue factor (TF) activity. Tissue factor is a potent pro-coagulant. The activity of TF associated
with microparticles will be measured at UNC.

Platelet activation. The activation of platelets is a critical component of atherothrombosis, and
could be increased by air pollutants, including ozone.

Oxidative stress and systemic inflammation markers

Several soluble markers will be measured [e.g., 8-isoprostane, nitrotyrosine, C-reactive protein
(CRP), and interleukin-6 (IL-6)].

Differential blood cell counts.

Lung injury markers

Serum Clara Cell protein 16 (CC16). CC16 is a marker of the integrity of the air-blood barrier that
is known to be affected by ozone.

Markers of airway inflammation (in sputum samples)

Differential white cell counts. Total protein, IL-6, IL-8, TNF-a, CD40 ligand. These are well-
documented markers of airway inflammation.

Lung function (spirometry)
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e FVC, FEVy, FEV,5/75. Spirometry will be performed on an ATS-approved spirometer using
modified ATS performance criteria and NHANES Il predicted values.

Marker of genetic susceptibility to ozone
e GSTMI1 genotype in stored blood samples. GSTM1 is a gene whose product, glutathione S-
transferase, is an antioxidant enzyme that may be involved in susceptibility to ozone. The null
polymorphism of this gene is very common in human populations but does not have any known
clinical significance.

9. SAMPLES or DATA TO BE ANALYZED IN A CORE LABORATORY

e BAU-FMD and-BAY-NTG (UCSF)

e Holter ECG (URMC)

e Blood markers: Endothelin-1 and P-selectin, vVWF factor (level), fibrinogen, 8-isoprostane,
nitrotyrosine, CRP, IL-6 (clinical lab)

e Blood markers: microparticle-associated TF activity (UNC) (VWF multimers may be also
measured)

e Sputum markers of inflammation: Differential cell counts (each center); total protein, IL-6, IL-8,
TNF-a (UNC)

e PES (Research Triangle Institute, RTP, NC)

e GSTML1 genotypying (clinical lab)

10. TISSUE BANKING
Blood and sputum samples will be banked for measurement of soluble markers of airway injury,
inflammation and oxidative stress, and gene polymorphism for antioxidant enzymes.

11. ASSESSMENT OF EXPOSURE PRIOR TO THE CHAMBER EXPOSURE
Daily data on ambient air quality for ozone, PM, 5, and PM,, will be obtained from local monitoring sites.

The subject will wear a PES sensitive to ozone and nitrogen dioxide for 3 days prior to the pre-exposure
day. The rationale is that it is possible that the health measurements will be influenced by both indoor
and outdoor sources of pollution prior to the exposure sessions, including environmental tobacco
smoke, occupational exposures, and/or other indoor PM sources that will not be captured with the
ambient PM monitoring data. Possible indoor exposures (such as kerosene heaters) will be identified
through the activity diary associated with the PES measurements.

12. EXPOSURE GENERATION AND MONITORING SYSTEM

The air entering the exposure chamber will be purified by passing it through several filters (Purafil,
charcoal, HEPA ). Ozone will be generated by a high-voltage corona-spark, silent discharge ozonator.
Temperature and relative humidity will be maintained at approximately 22 °C and 40%, respectively.

13. DATA MANAGEMENT, ORGANIZATIONAL STRUCTURE, AND DATA SAFETY MONITORING PLAN
A plan for data collection, transfer, and management will be developed in collaboration with the Data
Coordinating and Analysis Center (DCAC) at the (New England Research Institute, Watertown, MA.)

The study will be overseen by the HEI Research Committee, a group of scientists with diverse expertise,

which is responsible for developing and managing HEI research activities. Two special bodies of
scientists will be set up to coordinate the conduct of the study, monitor the data collection, and discuss
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issues related to subject safety and publication of the data: a Data Monitoring Board and a Steering
Committee. The role of these two groups is summarized below.

The Data Monitoring Board (DMB) is composed of statisticians and cardiologists (including members of
the HEI Research Committee and outside experts appointed by the Research Committee), the Data
Coordinating and Analysis Center team, and HEI staff. The DMB will establish procedures for the timely
submission of data from the centers, monitor the quality of the data, monitor the implementation of the
data analysis plan, and monitor subject safety through review of data on adverse events. The DMB may
also perform interim analyses of the data to assess whether early stopping of the study might be
warranted. The DMB will report any significant findings directly to the HEI Research Committee and, as
necessary, with the three clinical centers’ investigators.

The Steering Committee is composed of the Principal Investigators of the four centers and members of
the HEI staff and one member of the HEI Research Committee. The Steering Committee will implement
the analytical plans, review reports to the individual institutional IRBs of adverse events and protocol
violations, report adverse events and protocol violations to the DMB in a timely fashion, prepare and
decide on authorship of reports and publications, and discuss and make decisions about requests for
biological samples, data, and specific analyses (from either the individual centers’ investigators or other
researchers).

Data Safety Monitoring Plan

Adverse events will be graded according to the following scale:

Grade 1 Mild: transient mild discomfort; no limitation activity; no medical intervention or therapy
required.

Grade 2 Moderate: mild to moderate limitation in activity, some assistance may be needed; minimal
noninvasive intervention or therapy (such as over-the-counter medication, application of ice, etc.) is

- - po-medicalintervention-ortherapy-required-

Grade 3 Severe: marked limitation in activity; some assistance required; medical intervention or therapy
required, hospitalization possible.

Grade 4 Life-threatening: extreme limitation in activity, significant assistance required; significant
medical intervention or therapy required; hospitalization probable.

Subjects will be encouraged to contact us if any adverse effects are noted after visits to the laboratories.
They will have a 24-hour contact and pager numbers to report any potential adverse events that occur
after study visits. If any subject has more than mild adverse effects from participation in the protocol or
if several subjects have mild adverse effects, we will consider changing the protocol to improve subject
safety and comfort. All adverse events that occur during the course of the study will be reported to the
relevant IRB in accordance with current institutional guidelines. Subjects with two or more Grade 3
adverse events or with one Grade 4 adverse event will be withdrawn from the study. Information on
adverse events will also be collected on a standardized data form and submitted to the Advance Data
Entry and Protocol Tracking (ADEPT) system (at the Data Coordinating and Analysis Center) within 5
working days of occurrence (or as soon as the center is notified of the occurrence), with the exception of
grade 3 and 4 events, which will be reported within 24 hour of occurrence (or as soon as the center is
notified of the occurrence). The Data Coordinating and Analysis Center will periodically generate a
report of all adverse events and submit it to the Steering Committee, the DMB, and HEI. As soon as the
occurrence of a grade 3 or 4 event is reported to the ADEPT system, the Steering Committee and HEI will
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be notified via email and the aggregated Adverse Events report will be generated and become available
for viewing.

Frequency of Safety Reviews: Safety monitoring data, consisting of reports of adverse effects, as well as
of study enrollment and dropout data, provided by the Data Coordinating and Analysis Center will be
reviewed on the regular (at least monthly) Steering Committee teleconferences and reported to the
DMB on a semi-annual basis.

Stopping Rules: We will stop the entire study (at all participating centers) in case of the following

adverse events:

1) Death directly or indirectly due to any of the procedures performed in this protocol: e.g., exercise,
medications administered, etc. (any Grade 4 adverse events).

2) Hospitalization directly or indirectly due to any of the procedures performed in this protocol: e.g.,
exercise, medications administered, etc. (any grade 4 adverse events).

3) Five subjects with Grade 3 events (described above).

The study will not be resumed until all the adverse event information has been discussed with the
Steering Committee, the DMB, and the relevant IRBs and HEI have concurred with resumption of the
study.

14. RANDOMIZATION AND DATA ANALYSIS

There are six possible ways of ordering the receipt of three different levels of ozone. Each ordering
defines an exposure plan. Participants will be randomly assigned to one of the six plans using permuted
blocks with institutional balancing. This ensures that that within each center approximately the same
number of subjects would receive each exposure plan. For randomization by permuted blocks, the
participants are randomized in blocks of six so that within each block of six participants all exposure
plans are used. The assignment of the exposure plans within a block of six participants is randomly
determined.

The primary analysis for this multi-center crossover design is a mixed effects linear model. For each of
the three exposures (no ozone, 70 ppb, 120 ppb), most outcome variables will be measured pre-
exposure, 4 hours after exposure, and 22 hours after exposure. The 4 hr and 22 hr measures will be the
dependent variables with the baseline measure as a covariate. That will allow us to assess the effect of
ozone on change from baseline to the two post-exposure measures. We will assume an autoregressive
correlation structure among the repeated factors. If ozone exposure does affect how much the
outcome variable changes from pre-exposure to one or both post-exposure times, we would expect to
find an interaction effect of time by ozone level to be statistically significant.

The linear model for this design is:
Yiijkye = U+ YVijrwo T Tk Y@y + & + Bij + 0410k + €yt

where y;. ik is the outcome measure for subject i in center j at ozone exposure k preceded by
exposure | at time t. Specifically, y;.jk)o is the outcome pre-exposure level of the outcome measure
(t=0). 7y is the direct effect of treatment k and y(yis the residual or carry-over effect of treatment |. a;
is the effect of center j and f;.; is the effect of subject i in center j, 8, is the effect of time t and 76y is
the interaction effect of treatment k at time t.
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If the outcome measure is Gaussian, the model will be estimated by a least squares linear model. If the
outcome measure is continuous but not normally distributed, we may consider a normalizing
transformation. If the outcome measure is dichotomous we will use a general linear model with binary
errors and a logit link function. Using this basic model we can include additional terms including
stratification or other effects (e.g. gender) and interaction effects for treatment with stratification
factors or center. If the “wash-out” period is sufficiently long we may omit the residual effect from the
model, although there is little or no loss in efficiency in including it even if it is O.

The primary outcome analysis will be conducted on the 90 participants who complete all three exposure
sessions. In order to achieve 90 participants with complete data, we will recruit approximately 140 (64%
completion rate) men and women. Due to randomization, this attrition will not affect the internal
validity of the study but it may affect the generalizability of the results. We will compare the
characteristics of those who complete the protocol compared to those who do not using logistic
regression analysis. Factors to be examined include baseline characteristics of the participants including
age, gender and selected measures of cardiovascular health as well as ozone exposure at the initial
session and study center.

15. SAFETY OF THE SUBJECT

The subjects to be included in the study will need to meet strict inclusion criteria. Individuals with
history of cardiac or pulmonary diseases, current smoking, diabetes, asthma or obesity will be excluded.
The subjects will not be asked to abstain from needed medications. Individuals unable to perform mild
exercise (defined as a level of exercise that causes the subject to achieve a minute ventilation volume of
15-17 L/min/m? BSA) will also be excluded. In addition, during the screening visit an electrocardiogram
will be obtained on subjects both at rest and during exercise to detect possible abnormalities (such as
ST-segment depression or arrhythmia) in their cardiac function that may put them a risk if exposed to
ozone. A cardiologist will review any abnormal ECGs. Trained personnel will be performing all the
clinical procedures and a physician will be on call during the period the subject is at the laboratory or
CRC.

As an additional safety precaution, the 24hr Holter ECG report generated by the ECG HRV- core
laboratory (URMC) will be reviewed by the core cardiologist and the results of this review and a report
indicating whether it is safe to proceed with the next exposure will be provided to the center’s clinical
coordinator before the subject is allowed to continue with the next exposure. If clinically indicated, the
subject will be referred to his/her physician.

16. PROTECTION AGAINST RISKS

The risks of breathing ozone for 3 hours with intermittent exercise should be minimal. Ozone can cause
mild chest tightness, cough, and difficulty taking a deep breath in responders, but the relatively low-
level exposures to be used in the proposed study are unlikely to cause these symptoms especially in
older adults. The ambient background ozone concentration frequently reaches 70 ppb (our low ozone
exposure level) during summer time. The higher concentration to be used in the study, 120 ppb, is
frequently exceeded downwind of major metropolitan areas, such as Los Angeles, in the summer. Many
clinical studies of ozone have been conducted in these and other laboratories, some at much higher
concentrations than planned here; there have been no serious adverse events associated with these
exposures. Increased levels of air pollution (especially PM) have been associated in population studies
with increased risk for acute cardiac events in the elderly and people with underlying cardiovascular
disease, but these proposed experimental exposures will not represent a significant risk in healthy
subjects.
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In the environmental chamber, monitoring facilities provide continuous measurements of pollutant
concentrations. The exposure will be discontinued if significant symptoms occur, at the subject’s request
or by a decision of the PI. The exposure facility is located on the medical center campus. Physician
availability is assured at all times, and appropriate treatment is available if required.

Study risks include: physical injury/discomfort, stress, discovery of an unknown condition, invasion of
subject privacy, and questions about topics that may be sensitive or offensive. No information with any
personal identifier will be released from the investigator without specific consent from the study
participant. Confidentiality will be further protected by using an alphanumeric code, without the
subject’s name, to identify all data and biological samples. Access to subject identifiers will be restricted
to the Pl and study coordinator. All medical records and personal study data are available to each
participant in the study or any physician they choose upon written request and signed consent by the
subject. We will also obtain a Certificate of Confidentiality.

Occluding circulation to the forearm with a blood pressure cuff for 5 minutes during the BAU FMD
measurement can cause numbness, tingling, and discomfort in the hand. This resolves after release of
the cuff, without residual effects. Fhetestwillbere A A j i fEEFIA

Phlebotomy can cause local pain or bruising, and rarely syncope.

Sputum induction can cause bronchoconstriction in people with asthma; subjects with asthma will be
excluded from this study, and spirometry will be obtained immediately before sputum induction to
screen for unexpected baseline bronchoconstriction. However, if an unexpected severe
bronchoconstriction during or following induction occurs it will be treated with a bronchodilator.

17. RISKS IN RELATION TO POTENTIAL BENEFITS

We believe that by identifying mechanisms of pollutant-induced health effects, more appropriate
standards, strategies, and treatments can be developed to protect the general public health.
Furthermore, these studies will provide important insights into mechanisms involved in the
cardiovascular effects of air pollution exposure. There are no anticipated benefits to the subjects. We
believe the relatively minimal risks of these studies are balanced by the importance of the knowledge
gained about air pollution health effects in general, and the potential to protect the most susceptible
people from those effects.

18. RECRUITMENT OF VULNERABLE SUBJECTS

Students or employees under the direct supervision of the investigators may not participate in this
study. Decisionally-impaired adult subjects or those with questionable capacity to consent will not be
included in the study.

19. ALTERNATIVE TO PARTICIPATION
The alternative to participation in the study is not to participate.

20. COSTS TO SUBIJECTS
There will be no costs to subjects to participate in this study.
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LIST OF CHANGES TO COMMON PROTOCOL OF MARCH 23 2012 AND OTHER
DOCUMENTS SUBMITTED TO IRBs

(March 2012 - January 2013)





October 11, 2012

Changes to documents for IRB amendment of October 2012

Common Protocol 23MAR2012. The second paragraph of section 15 has been modified to
indicate that the cardiologist of the ECG core laboratory will provide a report indicating whether
it is safe to proceed with the next exposure. As a result, the review of the Holter ECG report by
the study cardiologist was deemed no longer necessary. The new file is Common Protocol
110CT2012.

Another change is to clarify the unit of minute ventilation. The change indicates that the target
MV of 15 to 17 L/min//m? BSA is in BTPS (Body Temperature, Pressure saturated with water
vapor) units. MV acquired under ATP (Ambient Temperature, Pressure) conditions by some
devices need to be converted to BTPS conditions. The protocol includes the conversion from
ATP to BTPS.

Initial Phone Screen Questionnaire 18JUN2012. The following medication type was deleted from
section B.12 of the questionnaire: Osteoporosis drugs. For neurologic drugs instructions were added to see
the Medication List because some types of neurologic drugs are allowed. The new file is Initial Phone
Screen Questionnaire 100CT2012.

Medication List for Phone Screen 01FEB2012. New file is: Medication List for Phone Screen
100CT2012-Vesion B). The following prescription medications were removed from the list of
medications that would exclude a subject:

Alendronate
Alprazolam
Amoxicillin
Amoxicillin_Clav
Azithromycin
Bupropion_Hcl
Fluoxetine
Gabapentin
Hydrocodone
Lorazepam
Medroxyprogesterone
Omeprazole
Ranitidine
Zolpidem





December 21, 2013

Documents for IRB amendment of January 2013

e Common Protocol 21DEC2012. Deleted any reference to the NTG-mediated brachial artery dilation.
The decision to stop the procedure was made in the conference call of December 19, 2012. Also the
definition of Grade 2 adverse events has been changed as follows:

MOSES Grade 2 Moderate: mild to moderate limitation in activity, some assistance may be

needed; ne-medicalintervention-or-therapy-regquired: minimal noninvasive intervention or

therapy (such as over-the-counter medication, application of ice, etc.) is allowed.

¢ Informed Consent (center specific). The description of the NTG procedure (pre- and post-exposure)
should be deleted. A sentence should be added to explain that the FMD procedure may be
repeated. The UCSF sonographer suggested adding the following text: “The procedure may need to
be repeated if the pictures are not of good quality. You will rest for 20 minutes before starting the
procedure again.”

e Adverse Event Report Form. The definition of Grade 2 events needs to be changed for consistency
with the protocol.

e Initial Phone Screen Questionnaire 10DEC2012 (the shading in the Yes box for thyroid disease was
removed. Physician should probe during physical exam)





December 21, 2013- Revised January 24, 2013

Documents for IRB amendment of January 2013 — NEW changes, January 24, 2013 (requested by UR
IRB)

e Common Protocol 24JAN2013.
O Exclusion criteria, second bullet. Added a reference to the Initial Phone Screen
Questionnaire because it provides more details of the exclusionary criteria
O Page 14, second paragraph. Deleted sentence the last two sentences because they
contain a reference to NTG.

e |nitial Phone Screen Questionnaire 24JAN2013
0 Page 4, C11, thyroid disease. Added “Stable treated hypothyroidism would not exclude
subject”

Documents for IRB amendment of January 2013 — December 21, 2012

e Common Protocol 21DEC2012. Deleted any reference to the NTG-mediated brachial artery dilation.
The decision to stop the procedure was made in the conference call of December 19, 2012. Also the
definition of Grade 2 adverse events has been changed as follows:

MOSES Grade 2 Moderate: mild to moderate limitation in activity, some assistance may be

needed; no-medical-ntervention-or-therapy-required: minimal noninvasive intervention or

therapy (such as over-the-counter medication, application of ice, etc.) is allowed.

¢ Informed Consent (center specific). The description of the NTG procedure (pre- and post-exposure)
should be deleted. A sentence should be added to explain that the FMD procedure may be
repeated. The UCSF sonographer suggested adding the following text: “The procedure may need to
be repeated if the pictures are not of good quality. You will rest for 20 minutes before starting the
procedure again.”

e Adverse Event Report Form. The definition of Grade 2 events needs to be changed for consistency
with the protocol.

e Initial Phone Screen Questionnaire 10DEC2012 (the shading in the Yes box for thyroid disease was
removed. Physician should probe during physical exam)
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MOSES Manual of Operations

1 Summary and Introduction Materials

1.1 Study Description

The Multicenter Ozone Study in Elderly Subjects (MOSES) is a randomized clinical trial of Ozone
(O3) exposures in health older adults while undergoing a standardized exercise regimen. The
study will enroll approximately 140 subjects recruited from three clinical centers/ laboratories in
order to obtain data from 90 subjects who complete the entire study. Each

subject will undergo O3 exposure in a chamber while exercising. The exposures will be randomly
assigned and each subject will undergo exposures to clean air, 70 parts per billion (ppb) and
120 ppb. The study is sponsored by the Health Effects Institute (HEI) and is being conducted by
investigators at the University of Rochester Medical Center (URMC), Rochester, NY; the
University of California (UCSF), San Francisco, CA; and the University of North Carolina (UNC)
at Chapel Hill, NC. The Data and Statistical center is the New England Research Institutes
(NERI, Watertown, MA). The study is registered on ClinicalTrials.gov (identifier

NCT01487005).

The primary aim of MOSES is to test the hypothesis that ozone reaction products in airways
surface liquid interact with lung cells (e.g., epithelial cells, macrophages, nociceptive sensory
nerve endings, endothelial cells), and that these cells produce mediators that enter the pulmonary
and systemic vasculature. In addition to its (local) effects on airway inflammation and lung
function, ozone may have cardiovascular effects including:

(1) Altered autonomic balance (measured as changes in heart rate and heart rate variability
(HRV)), cardiac arrhythmia, and repolarization;

(2) Altered systemic vascular function (measured as brachial artery flow-mediated dilation
(FMD) and nitroglycerin-mediated dilation (NTG));

(3) Pro-thrombotic vascular state (measured as increase in von Willebrand factor antigen
and ultra large multimers in blood); microparticle —associated Tissue Factor activity, and
platelet activation.

Markers of systemic oxidative stress and inflammation will be also measured.

1.2  Study Protocol
All centers will use a Common Protocol (See Appendix A).

1.3 Informed Consent

Each center will use an Informed Consent form derived from a common template and
customized to site specific rules and regulations.

2 Study Coordination and Communication

The MOSES Organizational and Management Structure and Safety Monitoring Plan in Appendix B
outlines the organization of the MOSES stakeholders and the frequency and method of planned
communications for the MOSES study and describes the plan for monitoring the safety of the
subjects. Appendix C lists the contact information for the four centers’ principal investigators and
other key personnel.

MOSES
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2.1  Core Laboratories

Collected blood and sputum specimen, filters from the personal exposure sampler, Holter
recordings, and brachial artery ultrasound images will be analyzed by core laboratories. A list of
the core laboratories with shipping addresses and list of contact personnel is provided in
Appendix D.

3 Subject Recruitment and Enrollment

3.1  Recruitment and Identification of Subjects

Recruitment strategies have been developed by each specific site. When a potential subject
contacts a site for study information, a site-specific Subject Contact Record (SCR) is started. The
SCR provides the site with a means to organize subjects from initial contact through initial phone
screen. All SCRs should be filed alphabetically in a binder and stored in a locked drawer or
cabinet until the subject has been deemed eligible or ineligible to participate.

3.1.1 Obtaining Informed Consent

Consent to participate is obtained at two points. Verbal consent is collected before the Initial
Phone Screen Questionnaire is administered and written consent is gathered at the in-person
screening assessment. When presenting the statement of informed consent, either verbally or in
writing, it is important to ensure that the subject understands what is being asked of them, as well
as the risks and benefits of participation, and that the subject consents freely to participate.

During the telephone screening, verbal consent is obtained by reading the standardized script
part of the Initial Phone Screen Questionnaire (describing the study, the nature of the subject’s
involvement and possible risks and providing contact information for the principal investigator
(P1), if desired. The interviewer signs Page 1 of the questionnaire to indicate that the script was
read and that the subject agreed to the interview.

At the time of the in-person screening visit, a written Informed Consent (approved by the IRB) for
the study is presented to the subject before any of the measures are conducted. The staff person
presenting the statement of consent should allow sufficient time for the subject to read the form
and ask questions. If the staff person cannot provide sufficient or satisfactory responses, the
subject can be referred to the Pl or a co-investigator, as determined by the site. Data collection
or testing cannot proceed until written consent is obtained.

The subject shall be given a signed copy of his or her Informed Consent. The site shall retain a
signed copy of the Informed Consent in a locked drawer or cabinet. Only after the subject has
signed the Informed Consent will he/she be assigned a subject identification (ID) number (see
section 3.4).

The subject reimbursement fee is $2,100 divided as follows: $50 for screening visit, $100 for
training visit, $1,800 for all exposure visits ($150 for each pre-exposure visit, $300 for each
exposure visit, $100 for each post-exposure visit, and $50 for personal monitor and Holter use),
$150 bonus for completing all the visits.

3.2 Subject Eligibility and Enrollment

During the initial phone screen, once a potential subject consents to the initial phone screen, the
Clinical Site Coordinator (CSC) will begin reading the questions on the Initial Phone Screen

MOSES
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Questionnaire. If at any point a question is answered in a bolded, grey cell, the subject is ineligible

and:

the questionnaire should be terminated;

The thank you script at the end of the Initial Phone Screen Questionnaire should be read
to the subject;

An entry onto the Unenrolled Subject Tracking Form should be made; and

Both the SCR and Initial Phone Screen Questionnaire should be shredded.

Once a subject completes an Initial Phone Screen Questionnaire and has been deemed eligible,
and is willing to come in for a screening visit:

The Locator Form should be filled out;
An appointment for the screening visit should be made; and
The screening visit should be recorded on the site-specific calendar.

The Locator Form and Initial Phone Screen Questionnaire should be stored together in a locked
drawer or cabinet. Once written informed consent is obtained, the phone screen form shall be
maintained with the subject’s study documents.

Inclusion criteria:

1.
2.

255 and <70 years of age; nonsmoking males and females of all ethnic backgrounds.
Normal spirometry (FEV1 and FVC 275% of predicted and FEV1/FVC =0.65). Predicted
values will be determined using the correction factor specific for African Americans and
Mexican Americans (which will include also Hispanic, Latinos, Spanish), but not for
Asians, based on the NHANES III guidelines.

Ability to complete the training exercise regimen chosen to induce a ventilation rate of 15
to 17 L/min/m2 without exceeding 80% of predicted maximal heart rate.

Normal baseline 12-lead resting ECG, and absence of significant ST depression while
performing the 15-minute required level of exercise targeted for the exposure period.
Subjects must be able to avoid the medications supplements listed in Table 1 of section
#7 of the Common Protocol for 1 week before the exposure.

Exclusion criteria:

1.
2.

Non-English speaking.

Including, but not limited to as ascertained by the physicians: Subjects with chronic
cardiovascular (such as ischemic heart disease) or respiratory (such as asthma or
COPD) disease; diabetes, or other organ or system dysfunction; cerebrovascular
disease; active psychiatric disorders that would interfere with the subject’s ability to
understand and participate in the study. Subjects who have tested positive for a disease
that affects the immune system (such as HIV, lymphoma, leukemia) or current drug or
alcohol abuse (defined as having more than 3 drinks per day or being unable to abstain
from alcohol for 3 days).

Subjects with atopy or allergic rhinitis will not be excluded as long as they do not require
regular treatment with antihistamines or systemic steroids.

Ever-smokers (smoked tobacco or marijuana during the last five years, or with history of
>10 pack year for tobacco or > 1 joint year for marijuana, or living with a smoker who
smokes inside the house).

Subject having plasma cotinine level > 3ng/mL.

MOSES
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6. BMI >35 and <18 (35 is the official cut off for class 1 obesity).

7. Hypertension (defined as blood pressure >140 systolic or >90 diastolic) or on anti-
hypertension medications other than diuretics.

8. Pregnancy or nursing (breastfeeding).

9. On the following medications: prednisone, statins, beta-blockers, anticoagulants, current
systemic estrogen therapy, and tamoxifen. Subjects will not be asked to discontinue
needed prescription medications for the purpose of this study. If any of these
medications becomes necessary during the course of the study, the subjects will be
excluded. Use of other medications will be considered on an individual basis (see
section # 7 in the common protocol).

10. Subjects taking aspirin or PDES5 inhibitors must be willing to abstain from these
medications during the week preceding each exposure (see section #7 in the common
protocol).

11. Occupational exposures (exposed to high levels of vapors, dust, gases, or fumes on an
on-going basis)

A subject is deemed eligible and is enrolled in the study when all inclusion and no exclusion
criteria have been met. This is accomplished when the In-Person Screening and Training visits
have been conducted and blood analysis results have been returned and assessed. At the end
of training visit the Inclusion and Exclusion Check lists should be completed and filed in the
subject’s file.

33 Randomization

There are six possible ways of ordering the exposures to three different levels of ozone. Each
ordering defines an exposure plan. Participants will be randomly assigned to one of the six
plans using permuted blocks with institutional balancing. This ensures that that within each
center approximately the same number of subjects would receive each exposure plan. For
randomization by permuted blocks, the participants are randomized in blocks of six so that
within each block of six participants all exposure plans are used. The assignment of the
exposure plans within a block of six participants is randomly determined.

Subjects are randomized during the first pre-exposure day, after consent has been granted, all
screening and training data has been obtained, and the subject meets all inclusion and no
exclusion criteria. MOSES subjects are randomized using an envelope based system. Each site
has been given a package containing 36 envelopes. Each of those envelopes is identified with a
label stating ORDER # n where n is between 1 and 36 inclusive. This order number is the
sequence of how the envelopes are to be used — e.g. assignment order to subject.

Envelope Flow — When a subject is randomized, select the next sequential envelope from the
package. Affix a subject ID label on the envelope and on the randomization tracking sheet
attached to the randomization package. The envelope contains 3 white envelopes indicating
which should be used at which exposure. The CSC is not to open the white envelopes as they
are to be blinded to the subject’s exposure (This is not feasible at UCSF).

On the pre-exposure day, the CSC will deliver the appropriate envelope (First Exposure will use
Exposure 1 envelope, Second Exposure will use Exposure 2 envelope, etc.) to the exposure
technician. Details of the exposure are below in Section 4.4 Exposure Characterization. Once a
subject has been assigned a Randomization Envelope, no deviation shall be made in the order of
ozone exposures. Should any deviation inadvertently occur, NERI should be contacted
immediately and a protocol deviation form will be filled out.
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The assembly of the randomization packets was documented and quality control steps were
performed on each packet. The documentation and quality documentation is maintained on the
NERI file share.

3.4  Subject identification (ID) and labels

Subiject ID will consist of 5 digits: the first one identifies the center (1- U Rochester, 2- U North
Carolina, 3- U California at San Francisco), the second, third, and fourth digits indicate the
subject’s order of recruitment (101, 102, etc.), the fifth is a random number generated by the
program.

Labels to identify the subject will include the subject ID, a code for the visit type (SCRN-
screening visit; TRAIN — training visit; PRE — pre-exposure day; EXP — exposure day; POS —
post-exposure day). PRE, EXP, and POS visits will be followed by a number that identifies the
order of the three sets of visits (1, 2, and 3). The combination of ID and visit type is referred to as
“subject ID label”.

Examples of subject ID labels are: 20035 TRAIN or 20035 PREL.

In addition, the specimen label contains an identifier for the endpoint to be measure in that
specimen.

Labels for processed blood and sputum specimen will have the visit type abbreviated as
follows: PRE1=V3; EXP1=V4; POS=V5; PRE2=V6; EXP2=V7; POS2=V8; PRE3=V9;
EXP3=V10; POS3=V11. Examples of labels for the various specimens are provided below.

1) Phlebotomy at screening. Pre-labeled tubes for the phlebotomy at screening are
provided by LabCorp. However, the centers will need to collect an additional tube of
blood for genotyping. This will be split into two aliquots. The labels for the two aliquots
will be Subject ID V1 BL1 (or BL2).

2) Phlebotomy PRE, EX, POS. The label of each of the four tubes used to collect the
blood (excluding the discard tube) includes the subject ID, the type of exposure (PREL,
EXP1, POS], etc.), the tube color (e.g., blue) and the order of drawing (1, 2, 3, 4).
Example of label 20035 PREL1 Blue 1, 20035 PRE1 LAV 4

a) Labels of the tubes containing the processed blood include the subject ID followed
by V3, V4, V5 (etc.), the original tube number (1, 2, 3, 4), and the endpoint. There
will be a line below this information for the date to be written in.

Tube 1 will be processed for three endpoints:
One tube will be generated for flow cytometry (FC).
Example of label: 20035 V3 1FC
5 tubes will be generated for MP-TF.
Example of label: 20035 V3 1TF1 (20035 V3 1TF2 ...up to 1TF5)
5 tubes will be generated for WVFM.
Example of label: 20035 V3 1WF1 (up to 1WWF5)
Tube 2 will be processed for Assay Gate:
One tube will be generated for soluble markers (SM).
Example of label: 20035 V3 2SM
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Tube 3 will be processed for archiving plasma (PL). 3 tubes will be generated.
Example of label: 20035 V3 3PL1 (up to 3PL3)
Tube 4 (example 20035 PRE1 LAV 4) will be sent to the lab for CBC. No additional
labels are needed.

3) Sputum sample. The label of the collected sputum sample will include the subject ID
label and the endpoint. Example 20035 POS1
SPUTUM. a) Labeling of sputum slides.
Example of label: 20035 V5 (V8, or V11) SPUT1 (up
to 4). b) Labeling of tubes containing sputum supernatant
(up to 5).
Example of label: 20035 V5 (V8, or V11) SPUTSN1 (up to SN5).
c¢) Labeling of tube for mRNA archive.
Example of label: 20035 V5 (V8, or V11) SPUTRNA

4) BAU images from one measurement will be copied to a CD. The CD will be
identified with a subject ID label.

5) PES filters. The Personal Exposure Sampler will be assembled with 2
repositionable labels. These labels are affixed onto the backing of the PES and
on the outside of the PES holder. The filters are sent out for analysis with the
repositionable labels on the tubes.

4 Study Procedures and Measures

4.1  Scheduling Subject Visits and Subject Instructions

Subjects will participate in a total of 11 visits: Screening, Training and 3 Exposure Visits with
each Exposure Visit consisting of 3 consecutive day visits. Total duration of subject
participation, from the screening visit to final visit, will be approximately 1.5-3 months and
could be up to 12 months depending on the clinical site’s scheduling of the exposure
Visit(s).

The acceptable time windows between visits are the following. The period between the
screening and training visit cannot be more than 8 weeks (that is, once the screening visit is
completed, the training visit has to occur within 8 weeks.) If the subject does not qualify
after either the screening or training visit, but returns to the clinic to repeat some
procedures within the 8-week period, he/she needs the repeat only the screening/training
procedures for which he/she was not eligible. After this 8- week period, if the subject did
not qualify, but is recruited again, he/she should be treated as new subject, assigned a new
number, and start with the Phone Screen Questionnaire. The period between screening
and the last exposure (completion of the study) should not exceed one year and the period
between one exposure and the next should not exceed 6 months.

The following items should be given to the subject to remind what he or she should do the week
before the exposure visit; 1) a Personal Exposure Sampler (PES), which the subject needs to wear
for the three days preceding the pre-exposure day (starting at noon); 2) Instructions for use of PES;
3) general subject instructions about medications and beverages not allowed; 4) a time activity
diary; and 5) instructions for filling the activity diary. A subject should not get a flu show within 3
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days before an exposure.

A summary of study-related visits is provided in Table 1 below.

Table 1. Schedule of Visits/Procedures

Procedure Screening | Training 3-4 Days Exposure 1 Exposure 2 Exposure 3
Visit Visit before Exp Days Days Days
By phone

PR1 E1l POl | PR2 | E2 | PO2 | PR3 | E3 | PO3

Informed Consent

Repository
Consent

HIPAA Consent

Pregnancy Test

Home & Health
Questionnaire

Height / Weight

Heart Rate

Temperature

BP

XXX | X
XXX | X
XXX | X

Physical Exam

12- Lead ECG

Spirometry

Metabolic Profile

Cotinine Levels

CBC

XXX XX X | X[ X[X[X[X]| X | X]|X| X |X

Gene Profiling

X
X
X
X

Exercise

SpO, (optional) X X X X

Minute Ventilation X X X X

PES measurement X

Activity Diary X

Before Pre-
Exposure Day
Health
Questionnaire

Flow Cytometry

Soluble blood
markers

MP-TF

BAU — FMD anéd
NTG

X |IX| X |X
X | X[ X | X
X | X[ X | X
X |IX| X |X
X |IX| X |X

Symptom
Questionnaire

X
X
X
X
X

HRV X X X | X X

Sputum
Induction

MOSES
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4.2  Reminder Calls

For the Screening and Training visit, the CSC telephones the subject’s preferred phone
number on the day before the visit, to remind the subject of their upcoming appointment.

For Exposure Visits, the CSC telephones the subject’s preferred phone number 8 or 9 days
before the pre-exposure visit to administer the Before Pre-Exposure Visit Health
Questionnaire. The purpose is to find out whether the subject’s health status has changed
and remind the subject to abstain from certain medications. Another call is made 3 to 4 days
prior to the exposure visit using a site-specific script to remind the subject of their upcoming
visit, to start wearing the PES, and to track activities in the activity diary.

A specific timeline has been developed to allow for sites to manage all of the subjects’
visits. The Timeline of Measurements, containing the overall study timeline can be found in
Appendix E.

Visit-specific checklists have been defined for each interaction with the study subject. The order
of activities and times indicated on the checklists (which match the Timeline of Measurements)
shall be followed to the best of the site and subject’s ability. All pertinent data regarding the
specific interaction shall be recorded on the checklist and stored with the subject’s study file. See
Appendix F for a list of the checklists and questionnaires. All checklists and questionnaires are
accessible on the HEI file share site (http://www.filesanywhere.com/). Tracking and other relevant
forms are also listed in Appendix F.

4.3  Specimen Collection and Processing

All specimens will be collected according to the specific SOP for that specimen. See Appendix
G for the list of SOPs. All SOPs are accessible on the HEI file share site
(http://www.filesanywhere.com/).

4.4  Exposure characterization

The subjects will be exposed for 3 hours to filtered air, ozone at 70 ppb, and ozone at 120 ppb in
a randomized order. The subjects will exercise intermittently during the exposure. Ozone will be
measured continuously during each of the three exposures. The air entering the exposure
chamber will be purified by passing it through several filters (Purafil, charcoal, HEPA). Ozone will
be generated by a high-voltage corona-spark, silent discharge ozonator.

In addition, particle number will be measured every three month during each of the three
exposures. The first measurement will be made during the exposure of the first subject.
Temperature and relative humidity will be maintained at approximately 22 °C and 40%,
respectively.

The CSC will give the envelope pertaining to the exposure (Envelope 1 for Exposure 1, etc.).
Instruct the technician to open the envelope to find the Ozone Chamber Form contained in the
envelope, which contains the concentration of ozone for that exposure. Only the exposure
technician should know the type of exposure to be generated (this is not feasible at UCSF).

The ozone chamber should be set to produce the randomized amount contained on the Ozone
Chamber Form. Temperature, humidity, and ozone concentration will be measured continuously
during the 3-hour exposure period. The technician should be instructed to enter the average (and
standard deviation) of the three sets of continuous data on the Ozone Chamber Form, sign and
date it The Ozone Chamber Form should then be inserted into the envelope addressed to the

MOSES
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data center (NERI) and mailed. NERI staff will enter the data in ADEPT.

Follow this same procedure for each exposure.

4.5 Data Collection

Data for the MOSES study are collected in questionnaire and diary format as well as physical
measures that will be reported in data forms.

The Home and Health Questionnaire is collected using a Web-based data management system
(DMS), Advanced Data Entry and Protocol Tracking (ADEPT). Once the subject has entered the
guestionnaire data, the CSC will produce a report of the data from the ADEPT DMS and place the
report in the subject’s research file.

Among the question there is one about smoking history. Since the subject may have
smoked different types of tobacco, the following conversion factors will be applied:

Smoking conversion table (October 1, 2012)

Type of smoking substance Conversion factor to cigarette

Cigarette, one (factory-manufactured or hand-rolled) | 1

Pipe,one’ 2.5

Cigar, one (average of small, medium, and large)* 3

Hookah, average of smoking for 20 and 60 minutes® | 56

Marihuana (joint)* 5

1. Based on GB National Health System Education for Scotland accessed 8/2/2012

2. Average of smoking for 20 and 60 minutes based on smoking calculator
http://smokingpackyears.com/calculate, accessed 8/2/2012

3. Based on British Lung Foundation report The Impact of Cannabis on Your Lung 2012
http://www.blf.org.uk/Home

An Activity Diary will be filled out by the subject during the three days preceding the exposure
day.

On each Pre-Exposure day, the CSC will collect the activity diary which the subject has filled out
on paper as well as administer a paper version of the Pre-Exposure Day Health Questionnaire.

On each Exposure and Post-Exposure day, the subject will fill out a Symptom Questionnaire
both before and after the exposure. See Appendix F for a list of the questionnaires. All
guestionnaires are accessible on the HEI file share site (http://www.filesanywhere.com/).

4.6  Subject Stipends

The subject will be compensated according to the protocol. Each site will follow their individual
site’s procedures for preparing and distributing the compensation.

MOSES
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5 Data Analyses

All data collected will be transmitted to NERI as they become available. A plan for data analysis is
being developed. A brief description of the plan can be found in the Common Protocol (Appendix
A).

6 Adverse Events (AES)
6.1 Grading Adverse Events

Each AE will be graded as follows:

Grade 1 Mild: transient mild discomfort; no limitation activity; no medical intervention or therapy
required.

Grade 2 Moderate: minimal noninvasive intervention or therapy (such as over-the-counter
medication, application of ice, etc.) is allowed.

Grade 3 Severe: marked limitation in activity; some assistance required; medical intervention or
therapy required; hospitalization possible.

Grade 4 Life-threatening: extreme limitation in activity, significant assistance required,
significant medical intervention or therapy required; hospitalization probable.

6.2 Reporting Adverse Events

Any grade 3 or 4 event is to be reported within 24 hours of learning of it by entering an AE form
into ADEPT. When a grade 3 or 4 AE is entered into ADEPT, an email is generated notifying the
Steering Committee and HEI. Grade 1 or 2 AEs will be reported within 5 working days of
learning of it, following the same data entry procedure. A report of all AEs is available within the
ADEPT system.

Each site has its own individual reporting responsibility to their site specific IRB.

NERI will periodically generate a report of all adverse events and submit it to the Steering
Committee, the DMB, and HEI. For more details about the plan for monitoring the safety of the
subject see Appendix B.

7 Quality Assurance/Quality Control

Written records will be maintained to document all aspects of the research effort. This shall
include the use of checklists, notebooks, standard forms, and computer input and output. All
entries shall be made in indelible ink. The entries should be dated and signed or initialed by the
individual making the entry. Notebook entries shall be made in chronological order. If a blank
space is left between entries, it shall be crossed-hatched to render it unusable. Entries shall not
be erased or otherwise obscured. If any entry is to be changed because it is in error or for any
other reason, a single line will be drawn through the entry and a correction made in the margin.
The altered entry shall carry an explanation of the reason for the change, the date of the change,
and the initials or the signature of the individual making the change.

The Principal Investigator for the project shall periodically review the records to verify their
completeness and accuracy. This review shall be documented by the Principal Investigator
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signing and dating the reviewed record according with the center-specific QA procedures

All SOPs shall be signed by each Principal Investigators. Deviations from SOPs will be justified
and documented according to center specific procedures. The degree of adherence to the
SOPs may be determined during periodic independent QA audits.

7.1  Training and Certification

The Principal Investigator has the responsibility for assuring that the research is conducted with
gualified personnel and in accordance with the protocol and the SOPs.

All site personnel entering data into the DMS will undergo a training and certification process.
The exposure generation and characterization system will be certified by the HEI QA auditors.

7.2  Site Monitoring

HEI has contracted with Mr. David Bushes of Technical and Business Systems for Quality
Assurance oversight. Mr. Bush and others designated by him will conduct periodic audits of the
research centers and may also audit the core laboratory.

8 List of Abbreviations

ADEPT Advanced Data Entry and Protocol Tracking System
AE Adverse Event
BMI Body Mass Index
COPD Chronic Obstructive Pulmonary Disease
CRF Case Report Form
CsC Clinical Site Coordinator
DMS Data Management System
DMB Data Monitoring Board
ECG Electrocardiogram
FDA Food and Drug Administration
FEV, Forced Expiratory Volume
FMD Flow Mediated Dilatation
FvVC Forced Vital Capacity
HIV Human Immunodeficiency Virus
HRV Heart Rate Variability
HEI Health Effects Institute
IRB Institutional Review Board
MOO Manual of Operations
MOSES Multicenter Ozone Study in Elderly Subjects
MP-TF Micro Particle Tissue Factor
NERI New England Research Institutes, Inc.
NTG Nitro Glycerin
O3 Ozone
MOSES
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PDES5 Phosphodiesterase type 5 inhibitor

Pl Principal Investigator

ppb parts per billion

SAE Serious Adverse Event

SOP Standard Operating Procedure

SCR Subject Contact Record

UCSF University of California, San Francisco
UNC University of North Carolina

URMC University of Rochester Medical Center
VWi Von Willebrand factor

9 List of Appendices

All appendices are accessible on the HEI file share site (http://www.filesanywhere.com/).
A. MOSES Common Protocol
B. MOSES Organization and Management Structure and Safety Monitoring Plan

C. Stakeholder contact information

D. Core laboratory contact information

E. Timeline of Measurements

F. List of Checklists, Questionnaires and other forms
G. List of SOPs
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APPENDIX B

ORGANIZATIONAL AND MANAGEMENT STRUCTURE AND SAFETY MONITORING PLAN

1. ORGANIZATIONAL AND MANAGEMENT STRUCTURE

The study will be overseen by the HEI Research Committee, a group of scientists with diverse expertise,
which is responsible for developing and managing HEI research activities. The Research Committee will
be responsible for all decisions regarding the renewal of the MOSES study contracts (including review of
the progress reports) and approval of the budgets and budget changes, but has delegated the scientific
oversight of the study to the MOSES Oversight Panel. Two special bodies of MOSES investigators and
members of the Oversight Panel and HEI Research Committee have been set up to coordinate the
conduct of the study, monitor the data collection, and discuss issues related to subject safety and
publication of the data: a Data Monitoring Board and a Steering Committee. The role of these three
groups is summarized below.

1.1 MOSES Oversight Panel

The Panel is composed of experts in clinical medicine, statistics, and pollutant measurements appointed
by the Research Committee. Two of the members of the Panel are also members of the Research
Committee. The responsibilities of the Panel include: overseeing the development of the common
protocol and SOPs; approving changes in the protocol (in conjunction with the Research Committee)
after the study has started; working with the Data Management Center to develop analysis plans;
reviewing procedures for submission of data; reviewing reports of any adverse events/protocol
violations; discussing issues associated with QA/QC.

The composition of the MOSES Oversight Panel is the following:

¢ Mark Utell, University of Rochester (chair)

e Richard Smith, University of North Carolina, Chapel Hill (statistician, HEl Research Committee)
e Howard Rockette, University of Pittsburgh (statistician)

e Petros Koutrakis, Harvard School of Public Health (exposure)

e Jesus Araujo, University of California, Los Angeles (environmental cardiologist)

e Arshed Quyyumi, Emory University (cardiologist)

¢ David Christiani, Harvard School of Public Health (physician, HElI Research Committee)

¢ Maria Costantini & Rashid Shaikh (HEI Staff)

The members of the MOSES Oversight Panel will be consulted ad hoc as needed.

1.2 MOSES Data Monitoring Board (DMB)

The MOSES DMB is composed of statisticians and cardiologists (including members of the HEI Research
Committee and the Oversight Panel), the Data Coordinating and Analysis Center team, and HEI staff.
The DMB will establish procedures for the timely submission of data from the centers, monitor the
quality of the data, monitor the implementation of the data analysis plan, and monitor subject safety
through review of data on adverse events. The DMB may also perform interim analyses of the data for
the purpose of revising the power calculations or to assess whether early stopping of the study might be
warranted. The DMB will report any significant findings directly to the HEI Research Committee and, as
necessary, to the three clinical centers’ investigators.
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The composition of the MOSES DMB is the following:

e David Christiani (HEI Research Committee) - clinician

e Richard Smith (HEI Research Committee) -biostatistician

e Howard Rockette (MOSES Oversight Committee) - biostatistician
e Anne Stoddard (NERI) - biostatistician

e  Patti Nash (NERI) — Data Manager

e Maria Costantini and Rashid Shaikh (HEI)

The DMB will have a Conference call at least every four month.

1.2 MOSES Steering Committee

The Steering Committee is composed of the Principal Investigators of the four centers and members of
the HEI staff and members of the HEI Research Committee and the Oversight Panel. The Steering
Committee will implement the analytical plans, monitor subject recruitment, discuss issues that may
arise during the conduct of the study, review reports to the individual institutional IRBs of adverse
events and protocol violations, report adverse events and protocol violations to the DMB in a timely
fashion, prepare and decide on authorship of reports and publications, and discuss and make decisions
about requests for biological samples, data, and specific analyses (from either the individual centers’
investigators or other researchers).

The Composition of the Steering Committee is the following
e David Christiani (HEI Research Committee)
e David Eaton (HEI Research Committee Chair)
e Mark Utell (HEI ACES Oversight Committee)
e John Balmes (MOSES PI, UCSF)
e  Phil Bromberg (MOSES PI, UNC)
e  Mark Frampton (MOSES PI, UR)
e  Patti Arsenault (MOSES co-PI, NERI)
e  Maria Costantini (HEI)
e Rashid Shaikh (HEI)

The MOSES Steering Committee will have a conference call every three months and at least one meeting
per year

2. SAFETY MONITORING PLAN
The grading and process for reporting Adverse Events are provided in SOP #51.

2.1 Frequency of Safety Reviews

Safety monitoring data, consisting of reports of adverse effects, as well as of study enrollment and
dropout data, provided by the Data Coordinating and Analysis Center, will be reviewed on a regular (at
least monthly) basis during Steering Committee teleconferences and reported to the DMB on a semi-
annual basis.
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2.2 Stopping Rules (as in SOP #51)

2.3 Plan for Resuming the Study if a Stopping Rule is Applied

The investigator(s) in whose institution the adverse event(s) occurred will provide an Updated Adverse
Event Report that updates and expands the initial AE submitted to ADEPT. This new AE should
document in more details how the event has resolved (with the exception of an event that resulted in
the death of a subject) and explains when and where the event occurred, the diagnosis (including any
underlying conditions and whether the adverse event could possibly be related to the study protocol,
particularly exposure to ozone), and the outcome of the event. If the event followed one or more
events of a lower grade, this should be specified in the Updated AE Report. The Updated AE Report
should be submitted electronic to the HEI MOSES Project Manager and the HEI Director of Science. HEI
staff will forward this report to the EPA and the members of the Steering Committee.

HEI staff will convene a conference call with the Steering Committee, members of the DMB, and a
member of the IRB of the institution where the event(s) occurred to discuss how to proceed. The group
could recommend to (1) take no action and resume the study, (2) take corrective actions that do not
impact the protocol (for example replace the exercise machine) and resume the study, (3) modify the
protocol before resuming the study, or (4) terminate the study at one or all the centers. After the call
HEI (including the Director of Science, the HEI President, and members of the HEI Research Committee)
will make a final decision on how to proceed.

e |[f the decision is to modify the protocol, the study will not resume until all the IRBs and the EPA
have approved the protocol changes. The protocol change will be posted on the MOSES
clinicaltrial.org web site.

e |f the decision is to terminate the study at one center, the other two centers will resume subject
recruitment (or submit any agreed upon protocol amendments to the IRB). The DMB will decide
how the data collected by the center excluded from the study should be used in the data
analyses. The decision will be posted on the MOSES clinicaltrial.gov web site.

e If the decision is to terminate the study in all centers the DMB will decide how to analyze the
data collected up to that point. The decision will be posted on the MOSES clinicaltrial.org web
site.
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FLOW CHART FOR PROCESS TO REPORT ADVERSE EVENTS AND STOP AND RESTART THE STUDY

All Adverse Events

ADEPT

Report grade 1 and 2 within 5 days Report grade 3 and 4 within 24 hours

No action required by HEI ADEPT generates report to

Steering Committee

IRB (according to IRB
guidelines)

Subjects with 2 or more grade 3
events or one grade 4 event

If study needs to be stopped (based
on the criteria listed above)

Subject to be withdrawn
from the studv

Conference call of Steering
Committee, DMB, IRB representative
to discuss how to proceed

IRB will consult with
investigators

No action required by HEI

HEI will make final
decision
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APPENDIX C
Stakeholder Contact Listing

Contact list for Health Effects Institute (HEI)

Site Address

Health Effects Institute
101 Federal Street
Suite 500

Boston, MA 02110

Study Personnel

Maria Costantini, PhD
Principal Scientist

Office: 617-488-2302
mcostantini@healtheffects.org

Site Contact

Phone: 617-488-2300
Fax: 617-488-2335

Sarah Rakow

Science Administration Assistant
Office: 617-488-2345
srakow@healtheffects.org

Contact list for New England Research Institutes (NERI)

Site Address

New England Research Institutes, Inc.
9 Galen Street

Watertown, MA 02472 USA

Study Personnel

Anne Stoddard, PhD
Principal Investigator

Office: 617-972-3331
astoddard@neriscience.com

Site Contact

Phone: 617-923-7747
Fax: 617-926-8246

Patti L. Arsenault, MBA
Project/Data Manager
Office: 617-972-3237
pnash@neriscience.com
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APPENDIX C

Stakeholder Contact Listing

Contact list for University of California, San Francisco (UCSF)

Site USPS Mail Address

UCSF

UCSF Box 0843

San Francisco, CA 94143-0843

Study Personnel

John Balmes, MD

Principal Investigator

Cell: 510-220-0502
jbalmes@medsfgh.ucsf.edu

Mehrdad Arjomandi, MD

Co — Investigator

Office: 415-221-4810 X4393
Fax: 415-379-5538
mehrdad.aromandi@ucsf.edu

Hofer Wong, BS

Specialist (Study Coordinator)
Office: 415-206-8951

Lab: 415/206-6081

Fax: 415-206-8949
hofer.wong@ucsf.edu

Elizabeth Sinclair, PhD
Flow Cytometry Specialist
Office: 415-206-3461
Fax: 415-206-8200
esinclair@sfgh.ucsf.edu

Priscilla Hsue, MD
Cardiologist

Office: 415 206-8257
phsue@medsfgh.ucsf.edu

Site Delivery/Lab Delivery/FedEx Address
Hofer Wong

San Francisco General Hospital,

1001 Potrero Ave.,

Bldg 1, Room 152

San Francisco, CA 94110

Tel: 415/206-6081
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APPENDIX C
Stakeholder Contact Listing

Contact list for UNC Center for Environmental Medicine, Asthma and Lung

Biology

Site Delivery/UPS/FedEx Address
Martha Almond (subject related)

UNC Center for Environmental Medicine,
Asthma and Lung Biology

104 Mason Farm Road, CB 7310
Chapel Hill, NC 27599

Tel: 919-966-0759

Site Contact
Phone: 919-962-0126
Fax: 919-966-9863

Study Personnel

Philip Bromberg, MD

Principal Investigator

Office: 919-966-0774
philip_bromberg@med.unc.edu

Milan Hazucha, Ph.D.
Co-Investigator

Office: 919-966-0770

milan _hazucha@med.unc.edu

Raymond Coakley, MD
Temporary Principal Investigator
Office: 919-966-2531

ray coakley@med.unc.edu

Alan Hinderliter, MD
UNC Heart Center
Office: (919) 966-7244
hinderli@med.unc.edu

Neil Alexis, Ph.D.
Office: 919-966-9915
neil alexis@med.unc.edu

John Lay, DVM, Ph.D.
Office: 919-966-6238
jcl@med.unc.edu

Site Delivery/UPS/FedEx Address
Heather Wells (supply and specimens)
UNC Center for Environmental Medicine,
Asthma and Lung Biology

104 Mason Farm Road, CB 7310
Chapel Hill, NC 27599

Tel: 919-966-9356

Martha Almond, RCP, RRT, RPFT
Study Coordinator

Office: 919-966-0759

Martha almond@med.unc.edu

Carole Robinette, MS, CPFT, ACSM-CES
Study Coordinator

Office: 919-966-5638

carole robinette@med.unc.edu

Heather Wells B.S.

Lab Processor

Office: 919-966-9356
heather wells@med.unc.edu

Sha’Leema Miller B.A.
Lab Processor

Office: 919-966-9356
shaleema@email.unc.edu

Katie Mills, B.A.

Lab Processor

Office: 919-843-6598
Khmills@med.unc.edu
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APPENDIX C
Stakeholder Contact Listing

Contact list for University of Rochester Medical Center (URMC)

Site Address

University of Rochester Medical Center
601 EImwood Ave., Box 692
Rochester, NY 14642-8692

Study Personnel

Mark Frampton, MD

Principal Investigator

Office: 585-275-4861

Fax: 585-273-1058

Mark Frampton@urmc.rochester.edu

David Rich, PhD

Co-Principal Investigator

Office: 585-276-4119

Fax: 585-424-1469

David Rich@urmc.rochester.edu

Anthony Pietropaoli, MD, MPH
Sub-Investigator

Office: 585-275-4861

Fax: 585-273-1058

Anthony Pietropaoli@urmc.rochester.edu

Site Delivery /UPS/FedEx Address

University of Rochester Medical Center
601 Elmwood Ave., Rm 1.4128A
Rochester, NY 14642-8692

Tel: 585-275-4163

Erika Little, MS

Study Coordinator

Office: 585-275-4163

Fax: 585-273-1058
Erika_Little@urmc.rochester.edu

David Chalupa, MS

Exposure Engineer

Office: 585-273-2159

Fax: 585-273-1058

David Chalupa@urmc.rochester.edu

Lauren Frasier, MBA

Sputum Processing Technician
Office: 585-275-4162

Fax: 585-273-1058
Lauren_Frasier@urmc.rochester.edu

Pamela Vargo, AS

Flow Cytometry Technician

Office: 585-275-1363

Fax: 585-273-1058
Pamela_Vargo@urmc.rochester.edu

Stephanie Janas, BS, RDMS, RVT
Sonographer

Phone: 585-275-8217

Fax: 585-276-2742

Stephanie Gaesser@urmec.rochester.edu

Chelsea Pino, BS, RDMS, RVT
Sonographer

Phone: 585-275-8217

Fax: 585-276-2742

Chelsea Pino@urmc.rochester.edu
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APPENDIX D
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Shipping address

Contact or back-up person

ASSAYGATE

AssayGate
9607 Dr. Perry Road
ljamsville, MD 21754

Phone:301-874-0417
Fax: 301-560-8288
E-mail: orders@assaygate.com

EID# 20-319-1767

YongYi Yu, Ph.D.
Bioassay Service Team
AssayGate, Inc.

9607 Doctor Perry Road
Suite 103

ljamsville, MD 21754

E-mail: yyu@assaygate.com
Phone: 301-874-0988

Fax: 301-560-8288
WWW.assaygate.com

BRACHIAL ARTERY ULTRASOUND
ANALYSIS CORE

Peter Ganz, MD

Chief, Division of Cardiology
San Francisco General Hospital
1001 Potrero Avenue

Room 5G1 Cardiology

San Francisco, CA 94110

Phone: 415-206-3024
Fax: 415-206-5447
E-mail: GanzP@medsfgh.ucsf.edu

Claire Mills

Sonographer

Box 0846 , 1001 Potrero Ave, SFGH 5
University of California, San Francisco
San Francisco, CA. 94143 — 0846

Phone: 415-269-3339
Fax: 415-441-3262.
E-mail: clarable@yahoo.com

Yvonne Walston

Administrative Assistant to the Chief of
Cardiology and Faculty

University of California, San Francisco
Division of Cardiology, SFGH,

Rm 5G1, Box 0846

Phone: 415-206-3503
Fax: 415-206-5447
E-mail: walstony@medsfgh.ucsf.edu

HOLTER CORE

Heart Research Follow Up Program,
University of Rochester Medical Center
Attention: Kelley Cenname

265 Crittenden Blvd., CU 420653,
Rochester, NY 14620

Phone: 585-273-3342
Fax: 585-273-5283
E-mail: Kelley.Cenname@heart.rochester.edu

Wojciech Zareba, MD, PhD, FACC, FESC

Professor of Medicine (Cardiology)

Director, Heart Research Follow-up Program

Cardiology Division,

University of Rochester Medical Center
265 Crittenden Blvd., CU 420653,
Rochester, NY 14642
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Core Laboratories Contact Listing

Shipping address Contact or back-up person

Notify Phone: 585-2755391
Fax: 585-2735283

Kelly Cenamme N .
y E-mail: wojciech zareba@urmc.rochester.edu

E-mail: Kelley.Cenname@heart.rochester.edu

Michal Weiss

E-mail: Michal.Weiss@heart.rochester.edu

BettyMykins

E-mail: Betty.Mykins@heart.rochester.edu

LABCORP ) ) ] )
Tamika Hawkins, Project Monitor

LabCorp Clinical Trials Tel: 919-474-4368

750 Walnut Ave. FAX: 919-474-4385

Cranford, NJ 07016 E-mail: Hawkit2@ labcorp.com

Tel: 1-877-788-8861 o )

Emergency Tel: 919-602-2139 (off hours) Abigail Berens, Project Manager

USE Provided FedEx labels Tel: 952-563-4072

E-mail: Berensa@Ilabcorp.com

Alicia J Maynard, Assistant Project Manager
Tel:  919-474-4365
E-mail: Johnsal@Iabcorp.com

MICROPARTICLE-ASSOCIATED TISSUE FACTOR CORE

Nigel Mackman, Ph.D.

Department of Medicine

335A Mary Ellen Jones Building
University of North Carolina at Chapel Hill
98 Manning Drive CB#7035

Chapel Hill NC 27599

Tel : 919 843 3961
Fax: 919 843 4896
E-mail: nigel_mackman@med.unc.edu

PES FILTERS
Eva D. Hardison, Manager Dan Schaeffer
Environmental Chemistry Department Ogawa USA

RTI International
3040 Cornwallis Road, Bldg 6
RTP, NC 27709

Phone: 919-541-5926
Fax: 919-541-8778
E-mail: eva rti.org

Phone: 954-781-6223
E-mail: dschaeff@ogawausa.com

SPUTUM
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Shipping address Contact or back-up person
Dr. Neil Alexis/Ms. Heather Wells, Heather Wells
US EPA Building, UNC Chapel Hill, Phone: 919-966-9356

104 Mason Farm Rd., E-mail: Heather Wells@med.unc.edu

Chapel Hill, NC, 27599

Tel: 919-966-9915
E-mail: neil alexis@med.unc.edu
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Timeline of Measurement

(see Section 1.3 in Additional
Materials 1)
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APPENDIX F
List of Checklists, Questionnaires, and Other Forms

Checklists

Inclusion Exclusion Checklist
Screening Visit Checklist
Training Visit Checkilist
Pre-Exposure Day Checklist
Exposure Day Checklist
Post-Exposure Day Checklist

Questionnaires and Diary

Before Pre-Exposure Visit Phone Questionnaire

Health and Home Screening Questionnaire

Initial Phone Screen Questionnaire

Medication List for Health and Home Screening Questionnaire
Medication List for Phone Screening

Pre-exposure Health Questionnaire

Symptoms Questionnaire

MOSES Activity Diary

Data Forms

Adverse Event Report Form

Vital Signs and Blood Pressure Screening Training Data Form
Vital Signs and Blood Pressure — PRE and POST Data Form
Vital signs and Blood Pressure Log Exposure Day

Training Exercise Data Form

Exposure Day Exercise Data Form

Spirometry Data Form

Randomization Packet Assignment

Instructions and Other Forms

Subject Instructions for Use of PES

Subject Instructions Before Exposure Visit

Subject Instruction for Filling Out the Activity Diary

Adverse Event Report Form

Protocol Deviation form

Locartor Information

Subject Withdrawal Form

BMI Table Metrics System

Spirometry NHANES Ill FVE1 Reference Values Accessed 12 15 11

Tracking and Shipping Forms

Unenrolled Subject Tracking Form

Brachial Artery Ultrasound (BAU) Tracking Form
Brachial Artery Ultrasound (BAU) Case Report Form
Sputum Supernatant and Slide Tracking Form
Holter Card Tracking Form

Pre- Exp- Post- Blood Tracking Form

Filters and PES Data Log Sheet

PES Return and Process

Ultrasound Maintenance Tracking Form
LabCorp Test Requisition Form

AssayGate Service Order Form

PES Filters Chain of Custody (shipping)
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List of MOSES SOPs

Clinical Center Common SOPs

#1 Height and Weight (H&W)

# 2 Vital Signs(VS)/BP SCREEN AND TRAIN

# 3 Vital Signs (VS)/BP PRE, EXP, POS

#4 Exer MINVEN ECG BP (MINVEN) Training (TRAIN)

#5 Exer MINVEN ECG BP (MINVEN) Exposure Visits (EXP)

#6 Spirometry (SPIR) UR
#6 Spirometry (SPIR) UNC
#6 Spirometry (SPIR) UCSF

#7 Sputum Induction Processing Shipping and Analysis (SPUTUM)

#11 Phlebotomy (PHLEB) SCREEN

#12 Phlebotomy (PHLEB) EXP

#13 Flow Cytometry (FLOW)

#21 12-Lead ECG (ECG) Screening

#22 Holter Recording (HOLTER)

#31 Brachial Artery Reactivity and Doppler (BAU Analysis)

#32 Brachial Artery Ultrasound (BAU)

#41 PES Preparation, Storage, and Use (PES)

#42 Tech Instructions for TAD (OZ DIARY)

#51 Adverse Event Reporting Process

Clinical Center-Specific SOPs

SOP C18 MOSES Exposure Chamber and Ozone Analyzer Calibration (UofR)

SOP #71- Exposure Chamber and Ozone Analyzer Calibration (UNC)

SOP Human Exposure Laboratory Chamber WebCTRL (UCSF)
SOP Human Exposure Laboratory Chamber LabVIEW (UCSF)
SOP Human Exposure Laboratory Ozone Generation (UCSF)
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ADDITIONAL MATERIALS 1

Section 1.3. MOSES Timeline of Measurements





TIME LINE OF MEASUREMENTS (March 9, 2012)

Screening visit #1

15

30

45

15

30

45

15

30

45

Arrival check in

Informed consent, HIPAA, repository, assign ID

Home & Health Screening Questionnaire

Height & weight

Vital signs

12-lead ECG

Spirometry

Physical exam

Phlebotomy

Discharge

Training visit #2

15

30

45

15

30

45

Arrival check in

Vital signs

3-lead or 12-lead EGC

Exercise, min. ventilation, BP, HR, rhythm printout, SpO,

Physician reviews all results

Discharge with PES, activity diary, and instructions






TIME LINE OF MEASUREMENTS (APR 4, 2013)

Day before exposure (UR and UCSF)

UNC would start 12 :00 noon

11:00

12:00 13:00 14:00 15:00 16:00

0f 15

30| 45] Of 15| 30| 45] O] 15| 30| 45} O] 15| 30| 45§ Of 15| 30| 45} Of 15

30

45

Arrival check in, collect personal monitor and activity diary.

Low-fat lunch

Pre-exposure day health questionnaire, review of TAD

Vital signs (and pregnacy test if indicated); physician signs off

Phlebotomy

BAU FMD

Discharge with box dinner (regular) and instructions (overnight stay at CRC/hotel)

Exposure day (UR, SF)

UNC would start at 7:30

before exposure

during exposure

after exposure

7:00

8:00 EXPO

9:00

10:00

11:00

12:00 13:00 14:00 15:00 16:00

17:00

Arrival and regular breakfast

Vital signs or BP, HR

0| 15| 30| 45

0

15

30

45

0| 15| 30| 45

0

15

30

45

30| 45] O] 15| 30| 45] Of 15| 30| 45§ O] 15| 30| 45] O] 15| 30| 45} Of 15

30

451 0f 15

30

45

BP

BP

BP

Symptom que.

12-lead ECG, Holter*

HRV

Spirometry

Exercise; min vent, BP, HR, ECG printou

SpO2 (optional)

Low-fat lunch

Phlebotomy

BAU FMD

Discharge with instructions to home

Day after exposure

:00

10

:00

15

30

45

15

30

45

Arrival

Vital signs

Symptom que.

Holter/HRV

Phlebotmy

Spirometry

Sputum collection

Discharge subject with PES & activity diary

tests/activity
oxygen saturation (optional)
Holter recording

BAU = brachial artery ultrasound
FMD=flow-mediated dilation

Holter* = 24 hr. recording with activity log

BP measured 5 minutes before exercise as indicated






		Timeline of measurements Screening and Training visits 09MAR2012

		screen&training



		Timeline of measurements Exposure session 04APR2013

		exposure
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