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Study Summary (Protocol) for Wisconsin Smokers’ Health Study 2 1 
2 

 3 
Study Overview 4 
     The proposed research has 2 components: 1) a long-term health outcomes study that will 5 
include smokers and non-smokers who participated in the original Wisconsin Smokers’ Health 6 
Study (Cohort 1) as well as newly recruited participants (Cohort 2); and 2) a comparative 7 
effectiveness smoking cessation trial that will include interested/eligible Cohort 1 and Cohort 2 8 
participants. 9 

10 
     The long-term health outcomes study goal is to examine the long-term effects of quitting 11 
smoking vs. continued smoking on physical and mental health over 3 years.  The goal of the 12 
comparative effectiveness trial (CET) is to examine the relative efficacy of 3 different smoking 13 
cessation medications (nicotine patch, nicotine patch + nicotine lozenge, and varenicline 14 
[Chantix]) among eligible smokers who want to quit.   15 
 16 
Recruitment & Study Entry 17 

A total of 2100 participants will be recruited to participate in the WSHS2.  All participants will 18 
complete a phone screen that will be conducted by trained undergraduate students using a 19 
computer-assisted interview.  Screening data will be kept for research purposes but if a 20 
participant does not end up participating in the research, the identifying information will be 21 
deleted. 22 

23 
Cohort 1:  Participants from the original Wisconsin Smokers’ Health Study (WSHS) will be 24 

mailed letters informing them of the new study, its goals, its requirements, and to encourage 25 
participation. We will then call all of the original WSHS participants to invite them to participate 26 
in the new study.  WSHS participants were not asked in advance whether we could contact 27 
them again to participate in new research, so all original WSHS participants will be contacted.  28 
For WSHS participants who we are not able to reach using contact information obtained during 29 
the prior study, we will conduct internet searches based on name and date of birth to see if 30 
reliable new contact information can be obtained. If we are still unable to reach a participant due 31 
to unavailable or inaccurate contact information, we will call and/or send a letter to the alternate 32 
contacts originally specified by the participant as part of the originally WSHS, designated as a 33 
contact for this specific situation. Interested participants will be scheduled for an in-person visit 34 
where, after learning about the new study and providing written consent, they will complete the 35 
baseline assessment battery (Table 1; See Baseline Qualtrics Assessment).   36 

37 
Table 1.  In-Person 
Health Assessment 
Visit Schedule 

Evaluations/Procedures 

Orientation 
& Visit 1 

Visit 
2 

One-day 
Health 
Visit* 

Call 
2 Visit 

3 

Call 
3 

Call 
4 

Call 
5 Visit 

4 
Visit 

5 

Baseline Baseline Baseline 6 
Mo. 

Year 
1 

18 
Mo. 

Year 
2 

30 
Mo. 

Year 
3 

Year 
3 

Sign Informed Consent 
and HIPAA X X 

Inclusion/exclusion 
interview 
W-9 X X 
Smoking Status X X X X X X X X X X 
Demographics X X 
Smoking History  X X 
Brief Wisconsin Inventory 
of Smoking Dependence 
Motives (Brief WISDM) 

X X X 
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Note:  Participants who reach 42 and/or 48 months will also be called and asked about their smoking status and 38 
changes in their contact information. 39 
*For Cohort 1 participants only who do not want to participate in the full 3-year study. 40 
aVital signs include CO, blood pressure, temperature, height, weight, and waist circumference.   41 
bNCS-R-CIDI should last ~30 minutes. The CIDI assesses Axis 1 diagnoses and includes a screener (28 min) and the 42 
following modules: Depression (13.5 min), Panic Disorder (12 min), Social Phobia (9 min), Agoraphobia (8 min), 43 
Generalized Anxiety Disorder (13 min), Substance Use (19 min), Tobacco Use (8), and Chronic Conditions (20 min).  44 
Total time: 130.5 min if all modules need to be completed.  45 
cStress testing will be done only in Madison; 12-lead ECGs will be obtained for all participants.   46 
dArterial tonometry can be conducted while participants are undergoing CIMT assessment.  47 
Note: if necessary to allow DNA analysis, a second DNA collection could occur at V3 or V5. 48 

49 
We estimate about 600 of the participants from the parent (TTURC-2) cohort will volunteer 50 

for the new research (original parent study enrolled 1504 participants).  We estimate ~175 51 
participants from the parent study will be smoke-free and 425 will be regular smokers.  During 52 
the telephone contact, participants will be asked if they smoke.  The response to this question 53 
will determine who might be appropriate for a cessation intervention. Smokers who are 54 

Tobacco Dependence 
DSM-V questionnaire X X X 

Fagerström Test of 
Nicotine Dependence 
(FTND) 

X X X 

Revised Wisconsin 
Smoking Withdrawal 
Scale (WSWS) 

X X X X X 

Short Inventory of 
Problems (SIP-2R) – 
Alcohol related problems 

X X X X 

Quality of Life 
assessment X X X 

Sleep apnea 
questionnaire X X X X 

Menthol cigarette 
smoking assessment X X 

Vital Signsa
X CO only X X X CO 

only 
Concomitant Medications  X X X X 
Clinical Endpoint 
Interview X X X 

National Comorbidity 
Survey – Revised (NCS-
R-CIDI)b 

X X 

Carotid Intima-Media 
Thickness (IMT) and 
Plaque Ultrasound  

X X  X 

Treadmill Stress Test 
and12-lead ECGc X ECG 

only  X 

Arterial Tonometry: Pulse 
Wave Velocity/Central 
Aortic BPsd 

X X  X 

Pulmonary Function 
Tests X X X 

Pedometer Training and 
Assessment  X X X X 

Blood/Urine Collection 
X (Urine 

only) X X X 
 X 

(Urine 
only) 

X 

Time Required For 
Each Visit (in minutes) 180 180 240 10 120 5 10 5 200 120 
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interested in quitting and do not have any of the exclusion criteria listed below will be invited to 55 
participate in the Comparative Efficacy Trial (CET), a smoking cessation clinical trial (this would 56 
include Visits 2a-2e; see Table 2 below).  Regardless of their interest or eligibility to participate 57 
in the CET, all members of the original parent cohort will be invited to participate in the physical 58 
and mental health outcome study. 59 

60 
Because of the lower than expected recruitment of Cohort 1 individuals through the first 18 61 

months of recruitment and in order to address those study aims related to assessing long-term 62 
health outcomes of smoking and quitting, we will offer an additional participation option to 63 
Cohort 1 individuals who have not responded to our contacts or have indicated that they are not 64 
able to participate in the full 3-year study.  This option will consist of a single visit combining 65 
elements of Visit 1 and 2.  Specifically, they will receive everything in these 2 visit protocols 66 
except the NCS-R-CIDI, treadmill stress test and pedometer assessment at a single, ½ day visit 67 
(the one-day health assessment option).  These data, combined with the data from the parent 68 
study, will allow us to assess long-term health outcomes of participants who may or may not 69 
have quit smoking since initial study participation. 70 

71 
 

Table 2.  Schedule of 
Assessment and 
Treatment Visits (Txv’s) 
for Participants in the 
CET (Treatment Visit and 
Assessment Times are 
Relative to the Quit Day)

Assessments 

Visit 
2a 

Visit 
2b 

Quit 
Day 

Visit 
2c 

Visit 
2d Phone Visit 

2e 
Follow-
up Call 

Visit 2f for 
those 

claiming 
abstinence 

Wk   
-1 Wk 0 Wk 

1 
Wk 
4 Wk 8 Wk 

12 

Wk 26, 
38, & 

52 
Wk 26 

Withdrawal (WSWS) and 
Affect (PANAS) X X X X X X X 

Hedonic Tone X X X X X (52) 
Anxiety Sensitivity Index (ASI) X X (52) 
Distress Tolerance Scale 
(DTS) X X (52) 

Depression Screener (PHQ-9) X X X X X X (52) 
Smoking Status X X X X X X X 
CO Assessment of Smoking 
and Weight X X X X X X 

Wisconsin Dependence 
Development Scale X 

On-going EMA data collection X X X X 
Interventions 
AE/Safety assessment X X X X X 
Counseling (in minutes) 20 20 20 10 10 10 
Adherence assessment X X X X 
Tobacco, nicotine and other 
treatment assessment  X X X X 

Medication Distribution  X X X X 
Time Required for Each 
Visit (in minutes) 45 45 45 35 15 35 10 15 

72 
Cohort 2:  Up to 1200 participants will be recruited via media recruitment methods (i.e., TV, 73 

radio, newspaper, and earned media) from Madison and Milwaukee, WI. Additionally, we will 74 
proactively ask current participants in this study to recruit their friends with approved flyers. We 75 
will also proactively invite those who have been enrolled in our past studies (if they are still 76 
smoking) and encouraged them to recruit friends by passing on information about the study so 77 
that interested friends can initiate contact with the study team (i.e. subjects won't be asked to 78 
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provide contact information for friends).  Interested smokers will call the study phone number in 79 
the advertisements.  Study staff will return smokers’’ calls and screen them for eligibility. 80 
Potentially eligible participants will be scheduled to attend a group orientation session. 81 
 82 
Inclusion/Exclusion 83 
   Long-term health outcomes study:  There are no inclusion/exclusion criteria beyond being 84 

willing to engage in the study procedures.  All Cohort 1 and Cohort 2 participants will be eligible 85 
for the long-term health outcomes study. 86 

87 
     Comparative effectiveness trial:  Participants in the must: smoke 5 or more cigarettes per 88 
day, be ≥18 years old, be able to read and write English, desire to quit smoking but not be 89 
currently engaged in cessation treatment, willing to use the nicotine patch or nicotine lozenge or 90 
varenicline, have reliable phone access, can get to the office and, if female, must not be 91 
pregnant (assessed via self-report) and must be willing to use an acceptable birth control 92 
method during the treatment period of the cessation trial. Potential participants will be excluded 93 
if they report: end-stage renal disease with hemodialysis; prior suicide attempts within the last 5 94 
years or current suicidal ideation; diagnosis of and/or treatment for schizophrenia; other 95 
psychotic disorders or bipolar disorder within the last 10 years; current PHQ-9 score indicative 96 
of moderately severe depression; severe untreated hypertension >200/100 mmHg; currently 97 
taking Wellbutrin, Zyban or bupropion; hospitalized for a stroke, heart attack, congestive heart 98 
failure or diabetes within the last year; have an exclusionary incidental finding (see Table 4 99 
below); used pipe tobacco, cigars, snuff or chew more than twice in the past week; are unwilling 100 
to stop using electronic cigarettes for the duration of the study treatment.  Participants must also 101 
biochemically confirm their smoking status via exhaled CO (CO <4 ppm will be excluded). Some 102 
of these are exclusionary because of an elevated risk for suicidal ideation/behavior106 and other 103 
safety concerns regarding varenicline.   104 

105 
     Alternative treatment:  In addition to the comparative effectiveness trial (CET), we are 106 
offering nicotine replacement treatment to participants who are interested in quitting but are not 107 
eligible to be in the CET, due to safety criteria exclusively related to varenicline use.  108 
Participants will be randomized to receive either nicotine patch alone or nicotine patch + 109 
nicotine lozenge (or to receive only one NRT if they are not able to use both) if they: smoke 5 or 110 
more cigarettes per day, are ≥18 years old, are able to read and write English, can get to the 111 
office, desire to quit smoking but not be currently engaged in cessation treatment, are willing to 112 
use the nicotine patch and nicotine lozenge, have reliable phone access, and, if female, are not 113 
pregnant (assessed via self-report) and are willing to use an acceptable birth control method 114 
during the treatment period of the cessation trial. Potential participants will be excluded if they 115 
report: currently taking Wellbutrin, Zyban or bupropion; hospitalization for a stroke, heart attack, 116 
congestive heart failure or diabetes within the last year; use of pipe tobacco, cigars, snuff or 117 
chew more than twice in the past week; are unwilling to stop using electronic cigarettes for the 118 
duration of the study treatment; and have an exhaled CO of <4 ppm. This treatment will include 119 
the nicotine patch and/or the nicotine lozenge and the same counseling intervention provided in 120 
the CET.  121 
 122 
Cohort 1 participants who use of pipe tobacco, cigars, snuff or chew more than twice in the past 123 
week; are unwilling to stop using electronic cigarettes for the duration of the study treatment; are 124 
currently taking Wellbutrin, Zyban or bupropion will only be offered the patch only (or lozenge 125 
only if they cannot take the patch) and counseling intervention if they are still interested in 126 
smoking cessation treatment.   127 

128 
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Cohort 1 participants who are unwilling to use the patch, lozenge and varenicline, smoke fewer 129 
than 5 cigarettes per day, are unwilling to discontinue their own form of nicotine replacement, 130 
are pregnant or are unwilling to use an acceptable method of birth control, or were hospitalized 131 
for any of the following: a stroke, heart attack, congestive heart failure, or diabetes will only be 132 
offered the counseling intervention if they are still interested in smoking cessation treatment. 133 
Participants receiving alternative treatments will not be included in the CET analyses.  However, 134 
data from these participants will provide additional quitters for the long-term health study and 135 
will allow us to make additional inferences about combination NRT vs. patch alone. .   136 
  137 
Cohort 1 individuals only willing to participate in the one-day health assessment will not be 138 
required to complete an inclusion/exclusion interview. 139 
 140 
Study Visits and Phone Contacts 141 

Baseline – Orientation & Visits 1 & 2.  At the Orientation session Cohort 2 participants will 142 
have the study explained, will provide written informed consent and will then complete self-143 
report assessments (see Table 1To reduce data collection errors, participants will enter data 144 
directly into the computer using Qualtrics™(Qualtrics, Inc., 2010), a computerized assessment 145 
delivery resource with built-in quality assurance and security features. Databases will not permit 146 
skipped or out-of-range values. Data will be stored securely and accessed in accord with all 147 
regulations and recommendations of the UW School of Medicine and Public Health.  At Visit 1 148 
Cohort 2 participants will complete the assessments listed in Table 1.  They will also be trained 149 
to use the pedometer, will wear the pedometer over the subsequent week, and return it at Visit 150 
2.  At Visit 2 participants will complete the assessments in Table 1, most of which are CVD tests 151 
such as carotid ultrasonography, arterial tonometry, and the treadmill stress test (in Madison 152 
only).  Participants will also receive smoking cessation counseling and study medication, along 153 
with instructions for how to use the medication.  Cohort 1 participants will only have a Visit 1 and 154 
all assessments and informed consent will be completed at that visit (see Table 1). 155 

156 
Visits 2a-2e and Call 1.  Participants who are enrolled in the CET or alternative treatment will 157 

complete visits 2a-2e.  At Visits 2a-2e, participants will complete minimal assessments (see 158 
Table 2) and will receive both counseling and study medication.  During Call 1 participants will 159 
receive cessation counseling. Only AE’s will be assessed on this call, there will be no other 160 
study assessments (See Table 2). 161 

162 
 Follow-up calls. All participants will be contacted at Weeks 26 and 52 to assess smoking 163 
status.  CET participants will also be asked about withdrawal symptoms and affect and will have 164 
an additional call with similar assessments at Week 38. 165 

166 
Years 1 and 3 – Visits 3, 4 and 5. Visit 3 will take place ~1 year after enrollment and Visits 4 167 

and 5 will take place ~3 years after enrollment. Self-reported and biochemically confirmed 168 
smoking status will be assessed via exhaled CO.  Participants will also complete the 169 
assessments as listed for these visits in Table 1.  170 

171 
Year 2 – Call 3.  At Year 2 participants will be contacted to assess smoking status and 172 

collect updated contact information. 173 
174 

Phone Assessments. These will occur every 6 months: e.g., at months 6, 18, 30, 42 & 48. 175 
No calls will be made at 12, 24, and 36 because of the annual in-person Visits 3-5 (Table 1). 176 
The 42- and 48-month calls will be delivered only to those participants recruited early enough in 177 
the study, allowing for more than 3 years of data collection. We will gather all data possible 178 
across time, even if it results in differential data collection across participants because our 179 
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analytical procedures can model time as a continuous dimension. If participants report not 180 
smoking at the 6-month phone call, they will be asked to attend an in-person clinic visit to 181 
measure their exhaled CO level and biochemically confirm abstinence.  182 

183 
For consented Cohort 1 and Cohort 2 WSHS2 participants who we are not able to reach using 184 
contact information obtained at the baseline and subsequent visits, we will conduct internet 185 
searches based on name and date of birth to see if reliable new contact information can be 186 
obtained. If we are still unable to reach a participant due to unavailable or inaccurate contact 187 
information, we will call and/or send a letter to the alternate contacts specified by the participant, 188 
designated as a contact for this specific situation. 189 
 190 
* Special procedure for participants who have experienced incarceration: While the study does 191 
not target incarcerated individuals, incarcerations during the period of study involvement are 192 
anticipated within the population being recruited for this study.  The study has made the 193 
following procedural accommodations for this:  During the treatment phase of the study, 194 
incarceration will result in disenrollment by the PI.  If the individual contacts the office or has a 195 
follow-up appointment scheduled, they will be sent a letter from the PI indicating that they are no 196 
longer eligible to participate in the study.  If, during a follow-up contacts for data collection or 197 
appointment scheduling, an individual is reported to have been incarcerated, their involvement 198 
in the study will be suspended.  If the report indicates that the individual will be available in the 199 
community during the allowed period of contact that will be noted and calls will re-commence at 200 
that time.  If there is no indication of when the individual will be available,, that contact will be 201 
recorded as missed and attempts to contact will start again at the next scheduled contact.  If the 202 
individual reports a previous period of incarceration, no study services need to be altered. 203 
Incarcerations will not be reported to the IRB unless the above protocol has not been followed.   204 

205 
 206 
Questionnaire, Interview, and Behavioral Assessments.  207 

Participants will complete all questionnaires using Qualtrix, a computer program that allows 208 
participants to directly enter their answers into the computer.  The questionnaires will then be 209 
scored by research staff as part of the analysis procedures.  Questionnaires will assess 210 
constructs to be used to develop a treatment assignment algorithm for the smoking cessation 211 
pharmacotherapies, to characterize smoking dependence/heaviness/history, to characterize the 212 
sample, and to assess health risk (see Table 1 for timing). The surveys and citations providing 213 
psychometric support, are: 1) The Smoking History Questionnaire31 which provides accurate 214 
information about the lifetime smoking pattern, family smoking, and environmental smoke 215 
exposure; 2) The Brief Wisconsin Smoking Dependence Motives questionnaire (Brief WISDM) 216 
and the Fagerström Test of Nicotine Dependence (FTND), which assess nicotine dependence35, 217 
43, 60; 3) The Wisconsin Predicting Patients’ Relapse questionnaire (WI-PREPARE) which 218 
assesses relapse risks36; 4) The Wisconsin Smoking Withdrawal Scale (WSWS) 61; 5) a Quality 219 
of Life Inventory; 6) Alcohol use and problems assessed with a quantity-frequency measure for 220 
the past week71-73 and the Short Inventory of Problems (SIP-2R)74; 7) sleep apnea assessment; 221 
8) 7-day pedometry records using a pedometer with a digital output and the 9) Wisconsin 222 
Dependence Development Scale (WDDS) to assess smoking dependence factors for 223 
participants who will have a quit attempt the following week. The WDDS has been developed as 224 
part of this research to assess novel components of tobacco dependence; its psychometrics 225 
and predictive validity will be investigated using the data from this study.  Participants will also 226 
complete the National Comorbidity Survey–Revised (NCS-R-CIDI), a computer-assisted 227 
diagnostic interview for assessment of psychopathology and health history, symptoms, and 228 
utilization76-79. Trained, bachelor’s-level staff will complete the CIDI interview.  These measures 229 
have been used successfully in our previous research.  Participants in the CET will also 230 
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complete the assessments of Hedonic Tone, Anxiety Sensitivity Index, and the Distress 231 
Tolerance Scale all of which have been shown to be reliable and valid.  Finally, all participants 232 
will be asked a brief series of questions regarding menthol cigarette use. 233 

234 
 Ecological Momentary Assessments (EMA). Participants in the CET and those receiving 235 
alternative treatments will provide daily ecological momentary assessment data (meaning data 236 
that has been collected “in the moment”) for 1 week pre-quit through 4 weeks post-quit using 237 
IVR technology developed by this research team. Participants will complete one morning 238 
prompt, one afternoon prompt and one evening prompt every day for the first 3 weeks and then 239 
every other day for the remaining 2 weeks of the EMA period.  This time frame should capture 240 
pharmacotherapy effects, the peak of withdrawal108-110 and the majority of lapse occurrences111. 241 
Participants will be prompted every evening to assess smoking, medication usage, withdrawal61, 242 
affect, cigarette liking/effects, stressors, cue exposure, motivation, and any significant adverse 243 
events/side effects. These assessments will capture potential treatment mechanisms/mediators, 244 
treatment effects, and variables related to safety/side effects. The EMA protocol allows 245 
researchers to collect real-time data with minimal burden to participants (≤5 min/call) and yields 246 
high completion rates (e.g., ≈80%58).   247 

248 
 Follow-up Assessment for CET and Alternative Treatment Participants. Blinded follow-up 249 
phone assessments will assess continuous and point-prevalence abstinence, use of other 250 
tobacco products, electronic cigarettes and cessation aids and new quit attempts, etc. at the 251 
follow-up phone calls (at 26, 38 and 52 weeks post quit) and at all yearly visits (see Table 2). 252 
Participants who report 7-day point prevalence abstinence at 6 months post-quit will be invited 253 
to come in for exhaled CO testing to biochemically confirm abstinence (standard at yearly 254 
visits).  255 
 256 
Physical Health Assays and Biomarkers: Rationale and Methods  257 

Ultrasound carotid IMT and plaque assessment. This well-accepted approach to 258 
evaluating atherosclerosis burden and arterial injury is a powerful predictor of future 259 
cardiovascular disease (CVD) events, such as CVD death, MI and stroke80, 81. It will be used to 260 
assess change over time and will be performed by trained technicians using highly reproducible 261 
digital ultrasonography scanning, data transmission, and measurement techniques19, 81, 82. The 262 
protocol will detect plaques in all carotid arterial segments, and measure mean and maximum 263 
CIMT of the far wall of each common carotid arterial segment19, 81, 82. Ultrasound systems 264 
(Siemens Medical Systems CV70) and transducers are FDA-approved for clinical use and will 265 
undergo regular phantom evaluation and product maintenance. They are networked to the UW 266 
Atherosclerosis Imaging Research Program core lab (www.cvrc.wisc.edu/airp), which served as 267 
the Carotid Ultrasound Reading Center for the parent TTURC-2-2 study (Protocol #H-2004-268 
0094 – Tobacco Dependence: Treatment and Outcomes, Subtitled:  Pharmacotherapies:  269 
Efficacy, Mechanisms and Algorithms [Efficacy] AND Natural History of Smoking and Quitting:  270 
Longterm Outcomes [Longterm Outcomes]) and will be reading the data for the current study. 271 
These assessments will be made at baseline and after 3 years.  Findings of clinical significance 272 
are uncommon in asymptomatic study participants, however those who have a carotid 273 
dissection will be notified immediately during the clinic visit and will receive an immediate 274 
referral (i.e., they will be sent directly from the research office to their physician’s office, a 275 
hospital, or urgent care). A follow-up letter documenting the information will be sent to the 276 
participant describing the findings.  Reports also are provided for abnormalities detected during 277 
study procedures which require medical attention, but not on an emergency basis. An incidental 278 
finding form will be completed and sent to CTRI within 48 hours of the ultrasound testing. 279 
Notification of the study participant in writing, by CTRI staff, will occur within 1 week of receipt of 280 
the incidental findings form from the UW AIRP lab (see Carotid US Incidental Findings Form).  281 
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Incidental findings that will generate an incidental findings form include: 1) carotid peak systolic 282 
velocity (PSV) ≥ 130 cm/s; 2) visual appearance of ≥60% stenosis; 3) carotid artery occlusion; 283 
4) carotid artery dissection; 5) thyroid mass or cyst ≥ 1 cm; 6) other, i.e. abnormal cervical 284 
lymph node, etc.; 7) blood pressure ≥160/100 mmHg; and 8) systolic blood pressure difference 285 
of ≥ 20 mmHg between the right and left arms. See Table 4 below for the list of findings that are 286 
exclusionary for the CET. 287 

288 
 Arterial tonometry to assess aortic stiffness and central aortic BPs. Smoking causes 289 
endothelial dysfunction18 and its related adverse hemodynamic effects, including increased 290 
arterial stiffness27, 83, which may link smoking with higher rates of hypertension84. Arterial 291 
stiffness and wave reflections are important determinants of aging and smoking-related 292 
increases in BP27, 85 and are affected by traditional CVD risk factors. Accordingly, measures of 293 
arterial stiffness, including the effects of wave reflections on central and peripheral BPs, are 294 
important predictors of incident MI and stroke27, 85. No study has longitudinally evaluated the 295 
effects of continued smoking and cessation on arterial stiffness and wave reflections27, 85, 86. A 296 
recent review concluded that “the effect of smoking discontinuation on arterial stiffness remains 297 
to be established by prospective smoking cessation trials”27. For this measure, and new to this 298 
research proposal, we will measure carotid-femoral pulse wave velocity (PWV), the “gold 299 
standard” measurement of arterial stiffness85, by applanation tonometry using an Atcor 300 
Sphymacor Px system.  This device has FDA 510k clearance.  PWV has the strongest 301 
epidemiological evidence of predictive value for CVD events 85. We have performed it in large 302 
cohorts87. We also will measure aortic augmentation index (normalized to a heart rate of 75 303 
bpm) by tonometry of the radial artery and application of a validated generalized transfer 304 
function to estimate central aortic pressures87. These assessments will be made at baseline and 305 
after 3 years and will help characterize the pathophysiology of arterial changes due to cessation 306 
vs. continued smoking. We will link previously acquired endothelial function data with arterial 307 
stiffness, permitting the first-in-human investigation of these measures in smokers across time18. 308 
This is a painless test with no physical risks.  Palpation and tonometry of the femoral artery may 309 
be embarrassing to some participants. If so, it will be omitted at the subjects’ request.  No 310 
incidental findings of clinical significance are expected from this procedure. 311 

312 
     Treadmill stress testing. Parameters measured during treadmill stress testing such as peak 313 
exercise capacity, heart rate recovery, hemodynamic changes, and inducible ischemia are 314 
predictive of all-cause mortality, CVD mortality, and incident CVD events88. Less is known about 315 
the predictive value of stress testing parameters and how they mechanistically relate to 316 
atherosclerosis and arterial function in smokers. We believe that no prior studies have: 1) 317 
evaluated heart rate recovery or the time course of improvement of exercise capacity amongst 318 
successful abstainers; 2) examined stress testing parameters in women who smoke vs. 319 
successfully quit; or 3) mechanistically tied changes in exercise parameters with arterial function 320 
and injury. Thus, treadmill stress testing in this study will provide unique physiological and 321 
mechanistic data regarding CVD and CVD risk amongst smokers, especially female smokers. 322 

323 
     We will use the same methods used previously in our parent cohort study (Protocol # H-324 
2004-0094). Participants will undergo a fasting treadmill stress ECG test using a modified Balke 325 
protocol (where patients walk on the treadmill and then the researcher gradually increases the 326 
speed and incline of the treadmill), to determine peak METs (the metabolic equivalent oxygen 327 
uptake estimate from peak workload), maximum heart rate increase, heart rate reserve, 328 
maximum rate-pressure product, heart rate recovery, inducibility of arrhythmias (including 329 
PVCs/minute), and inducibility of ischemia. Incidental findings on this test will result in 330 
participants being moved from the CET to an alternative treatment arm.  Evaluations will be 331 
performed on Madison participants only at the Atherosclerosis Imaging Research lab located at 332 
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the UW Hospital only at baseline and after 3 years. All studies will be performed by a certified 333 
exercise physiologist, under supervision of Patrick E. McBride, MD or James H. Stein, MD.  The 334 
exercise physiologist will assess self-report indices, blood pressure assessment, resting 12-lead 335 
ECG and carotid ultrasound and tonometry results prior to the exercise treadmill test (ETT) for 336 
the presence of any conditions that preclude safely conducting the stress test.  Subjects with the 337 
following conditions will not be permitted to have ETT:  progressive angina pectoris, including 338 
but not limited to nocturnal angina; uncontrolled symptomatic heart failure; severe or suspected 339 
severe aortic stenosis; acute myocarditis or pericarditis; severe dyspnea, murmur suggestive of 340 
significant, aortic stenosis, acute infection (test and enrollment may be re-scheduled); severe 341 
untreated hypertension >200/100 mmHg (test and enrollment may be re-scheduled).  The ETT 342 
is performed according to the standards from the American Heart Association and the American 343 
College of Sports Medicine92, 93 and the results are reviewed immediately by certified exercise 344 
physiologist or MD.  If any incidental findings are identified, the ETT tracings and results are 345 
brought to the attention of Dr. Patrick McBride, Dr. James Stein, or his back-up designee 346 
following standard lab operating procedures.  An incidental finding form will be completed and 347 
returned to CTRI within 48 hours of study completion (see ETT Incidental Findings Form). 348 
Incidental findings include: atrial fibrillation; Mobitz II 2nd degree heart block; 3rd degree heart 349 
block; bradycardia - heart rate < 40 bpm; tachycardia - heart rate > 120 bpm; ventricular 350 
tachycardia; Q waves myocardial infarction; ST changes highly suggestive of ischemia; acute 351 
ST elevation myocardial infarction; left bundle branch block; right bundle branch block; long QT 352 
interval - QTc >= 480 msec.  Conditions requiring an alert will be brought immediately to the 353 
supervising MD’s attention and these include:  3rd degree heart block; acute ST elevation 354 
myocardial infarction ventricular tachycardia, probable ischemia with ST depression >1.5 mm 355 
(upsloping or above baseline abnormality) or >1.0 mm (horizontal or downsloping) mm in 2 356 
contiguous leads; acute ST elevation myocardial infarction; atrial fibrillation; Mobitz II 2nd degree 357 
heart block; 3rd degree heart block; ventricular tachycardia (>3 consecutive beats); sustained 358 
supraventricular tachycardia (>30 consecutive beats); excessive PVCs (>=7/minute in any 359 
stage); hypotensive blood pressure response to exercise (>10 mmHg); hypertensive blood 360 
pressure response to exercise (>200/100 mmHg); severe dyspnea in the absence of ECG 361 
ischemic changes (later participation not precluded if determined to not be cardiac in origin); 362 
severe angina pectoris in the absence of ECG ischemic changes (later participation not 363 
precluded if determined to not be cardiac in origin).  See Table 4 below for the list of findings 364 
that are exclusionary for the CET. 365 

366 
      12-lead ECG. Using parent cohort (Protocol # H-2004-0094) methods94, ECGs will help 367 
identify myocardial infarction, cardiac chamber enlargement, and conduction system/rhythm 368 
abnormalities. ECG findings will be integrated with CVD event ascertainment and biomarker 369 
data to identify individuals at increased CVD risk. ECGs will be obtained at baseline and after 3 370 
years at both the Atherosclerosis Imaging Research center and at the CTRI Milwaukee site.  371 
After the ECG is performed, it will be reviewed by Dr. Adam Gepner or his designee within 24 372 
hours.  If any incidental findings are identified, the ECG should be brought to attention of Dr. 373 
James Stein or Dr. Richard Page, or their back-up designee, following standard lab operating 374 
procedures.  Immediate alerts should prompt contact of Dr. Gepner or Stein (Madison) or Dr. 375 
Thomas Jackson (Milwaukee) or their designees.  Immediate alerts almost always will lead to 376 
the patient being sent for urgent medical attention.  The incidental finding form will be completed 377 
and returned to CTRI within 48 hours of study completion (see ECG Incidental Findings Form). 378 
Incidental findings include:  atrial fibrillation; Mobitz II 2nd degree block; 3rd degree heart block; 379 
bradycardia - heart rate < 40 bpm; tachycardia - heart rate > 120 bpm; ventricular tachycardia; 380 
Q wave myocardial infarction; ST changes highly suggestive of ischemia; acute ST elevation 381 
myocardial infarction; left bundle branch block;; long QT interval - QTc >= 480 msec.  Detection 382 
of a clinically relevant ECG abnormality will most often result in exclusion of the subject from the 383 
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randomized clinical trial component of this study.  Other abnormalities will not affect 384 
participation. It is important to note that the automatic reading/diagnoses generated by the 385 
computer will be ignored and considered to be, by definition, inaccurate.  Only physician 386 
readings are considered valid for this study.  See Table 4 below for the list of findings that are 387 
exclusionary for the CET. 388 

389 
 Pulmonary Function Test. Spirometry will be obtained in accordance with the American 390 
Thoracic Society guidelines and using the NHANES-III methods95. Maneuvers are repeated a 391 
maximum of 8 times or until 3 acceptable spirograms are obtained while the patient is seated, 392 
wearing nose clips. The following variables will be recorded: FEV1, FVC, FEV1/FVC and FEF25-393 
75. We expect that a subset of participants will have airway obstruction [FEV1/FVC ratio <0.70]. 394 
Participants with obstruction will be given 4 puffs of albuterol by metered-dose inhaler and 395 
spirometry repeated 15 minutes later to determine reversibility. Those who have post-396 
bronchodilator FEV1/FVC ratio lower than 0.70 would meet the GOLD definition for chronic 397 
obstructive pulmonary disease (COPD).  Pulmonary function tests will be conducted in both the 398 
Madison and Milwaukee sites by trained study personnel. 399 

400 
 Laboratory Tests. These will be performed by experienced phlebotomists in CLIA-certified 401 
labs at the UW Hospital and Aurora Sinai Hospital with rigorous, core lab-level quality 402 
assurance procedures. Participants will have fasted and not smoked for at least 12 hours prior 403 
to Visits 2 and 3. Labs will include assays associated with CVD risk, including lipids, glucose, 404 
insulin, hemoglobin A1C, hsCRP, CBC (for WBC count), fibrinogen, D-dimer, and hsCRP, 405 
myeloperoxidase, and urinary F2 Isoprostanes. Blood will be stored for DNA extraction, Note: A 406 
full blood/urine collection and shipping protocol/procedure is uploaded separately with this 407 
protocol.  This shows the amount of blood or urine collected by the Aurora and UW labs, type of 408 
tube or container, processing, shipping and storage procedures and timeframes for the labs 409 
collecting and the labs processing and providing data.   Sample processing will occur at UW and 410 
Aurora labs, as well as Cleveland Heart Lab in accord with this protocol.  Samples will be 411 
processed in less than 2 weeks following receipt (generally much less time).   No samples will 412 
be stored beyond the point of providing data required by the study.  Samples will be identified in 413 
the collection labs by name, study id, date of draw and date of birth.  Samples will be 414 
transmitted to external labs without names but with other identifiers (draw date and date of birth) 415 
in order to ensure back-up identification of samples that might have had a problem with a data 416 
field.  Analytic results will be securely transferred by all the labs to UW-CTRI, generally in Excel 417 
spreadsheet format. 418 

419 
Nicotine/Cotinine assessment. At Visits 1 and 4 (baseline and Year 3), participants will 420 

provide a urine sample to assess nicotine/cotinine levels, which can be used to estimate 421 
smoking heaviness and environmental smoke exposure, and for proteomic/metabolonomic 422 
analyses. This urine sample is separate from the sample collected at Visits 2 and 3 because it 423 
requires the person to have smoked as normal prior to the sample collection. Nicotine/cotinine 424 
levels will be detected using a TobacAlert or NicCheck tests; TobacAlert will be used for 425 
participants who report no smoking in the last 7 days and the NicCheck tests will be used for 426 
those who report smoking in the last 7 days.  This differential use of test kits is based on the fact 427 
that TobacAlert is more sensitive to low levels of cotinine whereas NicCheck has greater 428 
sensitivity at higher levels, consistent with someone who is smoking regularly.  Trained study 429 
staff at UW-CTRI will collect the participant’s urine and follow procedures according to 430 
TobacAlert/NicCheck directions to get a test reading within the same day. All samples and test 431 
results will be labeled with the date of collection and the subject's numerical ID. Urine will be 432 
disposed of after nicotine/cotinine levels are read and recorded. (See the “WSHS2 Cotinine 433 
Protocol “ for more specific details and procedures) 434 
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435 
 DNA assessments. Samples for DNA analysis will only be taken from those providing 436 
consent for this. If the initial sample has an insufficient yield of DNA, we will ask the participant 437 
for an additional sample at their Year 1 follow up appointment (or at their Year 3 visit if they do 438 
not attend the Year 1 visit). This second sample will be collected at the time when blood is being 439 
collected for other assays (i.e., this will not an additional venipuncture). Consent for this second 440 
sample will be collected using the consent form addendum (if the original consent form was 441 
already signed at a past baseline appointment) or the newer version of the consent form. As 442 
outlined in the blood/urine collection protocol, DNA samples will be processed at the UW 443 
Biotechnology Center and stored until shipped in batches to Washington University, Banking will 444 
occur at Washington University in St. Louis within a genetics research facility operated by Laura 445 
Beirut.  In this facility samples are stored with identifiers that do not include any HIPAA 446 
identifiers that can be connected back to the study other than the study ID, which allows 447 
connecting additional data secured from participants at later visits.  All study information is 448 
stored in secure computer databases at that location.   449 
 450 
In addition, we plan that DNA data and associated phenotype information from study 451 
participants will be sent by Washington University researchers to a GWAS center, where 452 
stringent controls are in place for security of genomic information and any study information 453 
related to the samples.  GWAS will utilize these samples, combined with others submitted to the 454 
repository, for additional research questions.   We will apply for separate funding to conduct 455 
genotyping. This is the approach that we used in the parent TTURC-2 study where we obtained 456 
NIDA funding for a GWAS.  457 
 458 
If funding is obtained for the additional DNA analysis, Dr. Neal Benowitz will also collaborate 459 
with us on conducting genotyping analyses. We are members (with Dr. Benowitz at the 460 
University of California, San Francisco) of the NIH Pharmacogenetics of Nicotine Addiction 461 
Treatment Consortium (PNAT) and already have contributed both DNA samples from the parent 462 
cohort. Using DNA analysis results from Washington University, we intend ultimately to test 463 
associations with nicotine dependence, smoking cessation success, pharmacogenetics of 464 
smoking cessation (for treatment matching), and CVD disease biomarkers (e.g., the 930A/G 465 
CYBA gene polymorphism, the α5β4α3 nicotinic receptor haplotypes97, 98). Note: Dr. Benowitz 466 
will submit a separate IRB application to his institution and we will verify approval prior to 467 
providing any data. 468 
 469 
Note: Participants can withdraw their DNA by request to the study PI at any point.   470 
 471 
Methods to Obtain Medical and Death Records 472 

A secondary, goal of this research is to track disease endpoints. Medical and death records 473 
will be reviewed to assess important CVD (i.e., coronary death, myocardial infarction, significant 474 
arrhythmias, revascularization procedures), pulmonary (i.e., chronic obstructive pulmonary 475 
disease and pneumonia) and oncologic (i.e., cancers) outcomes. We will obtain consent from 476 
both continuing and new participants to obtain death certificate information and all 477 
hospitalization records from health care entities to establish causes of death, hospitalization, 478 
and to identify relevant medical intervention (e.g., revascularization). Record review will focus 479 
on three types of disease groups: CVD, pulmonary disease, and cancer. A standing 480 
cardiovascular, oncologic, and pulmonary adjudication committee will comprise: Dr. Stein 481 
(Cardiology), Dr. Page (Cardiology), and Dr. McBride (Family Medicine) to adjudicate all 482 
possible CVD-related events; Dr. Jarjour and Dr. Fiore to adjudicate all possible pulmonary-483 
related events, and Dr. Traynor and Dr. McBride to adjudicate all possible oncology-related 484 
events. Record review will include the past and future funding periods for continuing patients. 485 
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486 
 Occurrences of clinical endpoints will be documented by a checklist completed by study 487 
personnel at annual visits and supplemented by interim reporting as needed, and will refer to 488 
appropriate ICD codes. Diagnoses will be supported by copies of death certificates, discharge 489 
summaries and face sheets. In the case of death (documented by death certificate), the 490 
underlying cause of death will be classified by the clinical events adjudication committee as due 491 
to: 1) Coronary Heart Disease, 2) Other Cardiovascular Disease, 3) Pulmonary Disease, 4) 492 
Neoplastic Disease, 5) Other Medical Causes, or 6) Non-Medical Causes. A National Death 493 
Index (NDI) Search will be performed near the end of the study to identify any undocumented 494 
deaths. We will also contact primary care physicians of patients who were lost to follow-up to 495 
determine cause of death.  496 

497 
 498 
Promoting Continued Experimental Participation 499 

We will promote long-term participation via strategies that were effective in the parent study 500 
and in other research. We will: 1) provide free, state-of-the-art smoking cessation treatments; 2) 501 
send participants  newsletters and birthday cards; 3) allow flexibility in scheduling99-101; 4) 502 
provide the participant with a single, consistent liaison and counselor99, 102, 103; 5)  compensate 503 
participants for visits (up to $425 for Cohort 1 participants who enroll in the cessation trial and 504 
Cohort 2 participants; up to $325 for Cohort 1 participants who only enroll in the health 505 
outcomes study)102; 6) provide health data at baseline, Year 1 and Year 3 that will include: HDL, 506 
LDL and total cholesterol, blood sugar, pulmonary function test results, complete blood count 507 
test results, and stress test results (Madison participants only); and 7) ensure that research staff 508 
are culturally sensitive104, 105.  Cohort 1 participants who are unwilling to enroll in the full 3-year 509 
study but willing to come for the one-day health assessment will receive $200 for completing 510 
that set of study procedures. 511 
 512 
CET Interventions 513 
 Pharmacotherapy. Participants will be randomly assigned to receive varenicline (38.6% of 514 
sample), combination NRT (patch + nicotine lozenges; 38.7% of sample), or the nicotine patch 515 
(22.7% of sample), open label. Participants will receive 12 weeks of pharmacotherapy during 516 
the post-quit period (with an additional 7 day pre-quit run-in for varenicline) as per package 517 
instructions. For varenicline, participants will be asked to take a 0.5 mg pill once a day for the 518 
first 3 days and then increase to a 0.5 mg pill twice a day (8 hours apart) for 4 days. On the 8th 519 
day, their target quit date, they will increase to their target maintenance dose of a 1 mg pill twice 520 
daily. If participants report significant adverse events such as nausea, a dose reduction to two 521 
0.5 mg doses per day will be advised. Combination NRT (patch + nicotine lozenges) will be 522 
implemented as in our previous successful studies31, 39, with participants starting on the morning 523 
of their assigned quit day. Participants will receive 12 weeks NRT. Patch dosing will be 8 weeks 524 
of 21 mg, then 2 weeks of 14 mg, then 2 weeks of 7 mg (those smoking 5-10 cigs/day will 525 
receive reduced patch dosing).  In addition, participants will be given 2 mg or 4 mg lozenges 526 
based on morning smoking latency, and will be given package insert use instructions. They will 527 
be urged to use at least 5 pieces/day, unless this amount produces adverse effects. This level 528 
of use has been associated with prior success using combination NRT58, 113, 114. Participants will 529 
receive medications, medication use and dosing instructions at treatment visits 2 – 2d. 530 
Participants will also be given a number to call with questions or in case of side effects/toxicity 531 
at these visits. Medication use will be assessed via EMA reports. We will monitor adverse 532 
events and self-harm likelihood at all Treatment Visits (2-2d) and at the Week 8 counseling 533 
phone call.  Participants who report concerning symptoms will be interviewed by a study 534 
physician or clinical psychologist and medication will be discontinued if necessary. Participants 535 
will be referred, as needed, to the appropriate emergency medical or psychiatric services. This 536 
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protocol is consistent with the 2009 FDA150 warning for varenicline, and will be used with all 537 
participants. In our studies using varenicline involving more than 500 participants, we have 538 
never had to discontinue medication due to psychiatric concerns115-119. 539 

540 
 Counseling. Participants will receive 5 in-person counseling sessions (10-20 minutes each) 541 
and 1 phone counseling session (10 minutes; Table 1) that conform to the PHS Clinical Practice 542 
Guideline recommendations for an intensive counseling intervention (motivational, supportive, 543 
and skill training elements29). Counselors will be bachelors-level health educators supervised by 544 
licensed psychologists. Quality/fidelity assurance strategies, developed in our prior work31, 58, 59,545 
122 will include intensive training in counseling techniques and ethical conduct (20 hours over 2 546 
weeks), practice sessions, regular supervision including review of audiotapes, and quarterly 547 
team meetings to discuss safety, confidentiality, and counseling fidelity. Participants will be 548 
paired with a single counselor.   549 
 550 
Participants in the alternative treatment arms will be randomized to receive either nicotine patch 551 
or nicotine patch + nicotine lozenge.  These treatments are identical to those listed above and 552 
will be administered using the same treatment protocol used with CET participants.  If Cohort 1 553 
participants are unwilling or unable to use both the nicotine patch and the nicotine lozenge, they 554 
will be asked to use whichever medication is feasible, or, in some cases (e.g., pregnancy) will 555 
receive no medication.  All participants in the alternative treatment arms will receive the same 556 
counseling as those in the CET arms. 557 
 558 
Analytical Plan  559 

Three major types of effects will be tested. The 1st is the effects of the CET cessation 560 
treatments on cessation and related outcomes (e.g., withdrawal severity). The 2nd concerns the 561 
long-term effects of cessation vs. continued smoking (e.g., due to cessation failure) on health 562 
(biochemical, physiological, and imaging biomarkers) and psychosocial outcomes. This type of 563 
analysis will also use baseline smoker characteristics to identify those at greatest risk for 564 
progression on biomarkers and risk factors due to continued smoking; predictors will identify 565 
those most likely to benefit from cessation.  These health outcome analyses will examine effects 566 
obtained within this funding period (e.g., effects of cessation comparing CET smokers vs. 567 
quitters within the 3 year follow-up) and effects obtained across the previous funding period 568 
(parent TTURC-2) and the time span of the current proposal, combined. The latter will examine 569 
the effects of abstinence vs. smoking using up to 9 years of data. Secondary analyses will relate 570 
cessation vs. continued smoking and biomarkers, with clinical endpoints such as death, CVD, 571 
etc. Below we provide examples of some of the analyses that would be used to address these 572 
types of effects. Careful inspection of the data (e.g., missingness, distributional properties) may 573 
influence analytic strategies. 574 

575 
 Smoking cessation (CET) effects. In these analyses, each experimental condition is 576 
compared with the nicotine patch control condition, and then with each other (see Primary Aim 577 
1). Dichotomous outcome data (point-prevalence and prolonged abstinence) at the end of 578 
treatment, and at 6 months, and 12 months post-quit, will be tested using logistic regression 579 
models. These data will also be jointly analyzed as a multivariate outcome using generalized 580 
estimating equations123, 124, which account for the correlational structure across repeated 581 
observations125. Survival analysis will be used to analyze key milestones, including time to 582 
lapse, time to relapse, and lapse-relapse latency126, 127. We also will compare pharmacotherapy 583 
side effects, and suppression of withdrawal symptoms. Multilevel growth models will be used in 584 
the latter analyses as in our previous research42, 59, 128. In each of these analyses, we will 585 
conduct and report contrasts of treatment effects both with and without covariates. Covariates 586 
will include sex, age, prior use of cessation medications, study site, dependence level, 587 



FIORE-Protocol (Combined Cohorts; Version 5; October 22, 2013) 14

expectations of success, depression history, and new vs. continuing status. Thus, we will test 588 
for cohort effects related to the new group of smokers added to the study. We will also 589 
collaborate with The Methodology Center at Penn State University to perform statistical analysis 590 
of  the ecological momentary data using their innovative time-varying effects models as well as 591 
other novel methodological approaches to better understand the withdrawal process and the 592 
influence of treatment.  They will receive coded, de-identified subject level data including 593 
demographics, tobacco dependence, IVR and outcome. Their work will be overseen by the UW 594 
IRB.  Finally, CRUISE decision tree models will be used to generate algorithms to optimize 595 
medication assignment30. Tested models will control for experimentwise error via families of 596 
related tests via the Holm correction and via significant omnibus models129, 130.  597 

598 
 Effects of abstinence vs. continued smoking on health and psychosocial outcomes. An 599 
example of this would test the effects of smoking cessation on change in CIMT or plaque 600 
presence over the 3-year follow-up interval in the proposed work (see Primary Aim 2). Here, 601 
smoking status could be coded as the proportion of the measurement period that is smoke-free 602 
(via time-line follow-back smoking data) or modeled as cotinine levels. Residualized change 603 
scores will be modeled such that baseline CIMT scores will be entered as a covariate, smoking 604 
status as the chief predictor of interest, with follow-up CIMT scores as the outcome. Control 605 
variables would include: age, sex, ethnicity, second-hand smoke (from self-report and cotinine 606 
levels), and smoking burden (e.g., baseline pack-years, CO, serum cotinine). The relative 607 
impact of smoking would be contrasted with other risk factors that will be entered as covariates 608 
(e.g., dietary components, BMI/waist circumference, exercise/activity, weight gain, serum lipids, 609 
BP). The interrelations of all these risk factors and moderation effects will be examined via 610 
correlational analyses. If high levels of multicollinearity are present, data reduction techniques 611 
(e.g., principal component scores) may be used in place of the original covariates. The effects of 612 
cessation vs. continued smoking can be analyzed in all participants for up to 8-9 years of data, 613 
gathered both in continuing and new participants. Dynamic factor models131, 132 can be used for 614 
multiple dependent variables with multiple waves of collection (e.g., BMI) and longitudinal panel 615 
methods for a small number of data points (e.g., for the 4 CIMT measures across the total 616 
assessment period)133, 134. Because time-line follow-back data will capture monthly smoking 617 
status over the 8-9 year period and because smokers will quit (and relapse) throughout this 618 
period (not just during formal CETs), we will have the opportunity to investigate patterns of 619 
growth/change in relation to smoking status change. The consistency of patterns observed 620 
across smokers and the nature of the outcome(s) studied may necessitate different analytic 621 
strategies. For example, we might expect timepoint-to-timepoint fluctuations in physiological 622 
measures (e.g., BMI, CIMT) that will be better captured in a time series analysis (as in dynamic 623 
factor analysis), while outcomes such as blood pressure may be more amenable to growth 624 
modeling (e.g., piece-wise growth models135). We will explore the distributional properties and 625 
need for transformation of CIMT and other measures. Growth mixture models, which we have 626 
used in past research42, can identify subgroups corresponding to distinct patterns of growth in 627 
longitudinal data and can be used to estimate the prevalence of the patterns and to relate the 628 
patterns to covariates136, 137. Such models do not require the same number of data points or 629 
timing of assessments, meaning that participants from the parent study and the newly recruited 630 
participants can be combined in such analyses (with terms used to reflect cohort effects for 631 
common time periods)131. Multiple regression models can be used to index change from 632 
baseline CIMT to last CIMT value along the lines of the residualized change analysis described 633 
above (with coding for inter-measure interval). We will also conduct formal mediation analyses42 634 
to link change in specific biomarkers with occurrence of CHD outcomes or other endpoints. 635 
Tested models will also examine moderators of change (e.g., sex, age, weight status, ethnicity: 636 
cf. 138). The moderation of the effects of smoking cessation vs. continued smoking on 637 
progression of biomarker status will suggest individual difference factors (sex, smoking burden, 638 



FIORE-Protocol (Combined Cohorts; Version 5; October 22, 2013) 15

lipid values, BMI, etc.) that predict heightened vulnerability to the effects of continued smoking 639 
(see Primary Aim 3). These predictors of risk will be used to construct best-fitting models for risk 640 
progression and will also be used in CRUISE decision tree models that identify those at greatest 641 
risk for biomarker progression as a function of smoking. We believe our temporal sampling of 642 
biomarkers will be satisfactory given evidence regarding biomarker lability/stability over time 643 
(e.g., see our previous findings17, 139). 644 

645 
 Assessing the predictive validity of biomarkers and identifying optimal predictive models of 646 
clinical endpoints. These analyses will address the second of the secondary aims; i.e., to 647 
identify which of the measured markers provides the best prediction of important clinical 648 
endpoints such as death, MI, revascularization, and diabetes mellitus. The analytic steps will be 649 
to assess appropriate modeling strategies (e.g., linearity 80), examine intercorrelations of 650 
biomarkers with one another in cross-sectional analyses, and then regress change in these 651 
measures across common time periods (revealing for instance, the extent to which change in 652 
arterial stiffness is related to change in lipoproteins, blood pressure, and CIMT27), then build 653 
best-fitting logistic regression models140 or survival models141 depending on the nature of the 654 
clinical endpoint. Models can combine new and continuing participants in analyses that span up 655 
to 9 years of data (with proper coding of cohort and time). Finally, CRUISE decision tree 656 
models142-145 will be computed in which multiple relevant variables (e.g., age, sex, smoking 657 
burden, biomarker change, diet, exercise, genetic factors, menthol use) are entered into 658 
models. Decision tree models will complement the logistic models in predictions of binary 659 
outcomes and are ideal for testing models with multiple predictors that may have collinear 660 
effects and will avoid model misspecification because the algorithm generates the optimal 661 
decision tree taking all included variables into account (see41 for an example from our own research).  662 
 663 
Power for Two Primary Outcomes 664 

6-month point-prevalent abstinence in the CET.  Based upon considerable evidence and 665 
experience29, 31, we hypothesize a 6-month abstinence rate of 24% in the nicotine patch control 666 
condition (N=227) and abstinence rates > 34% for both varenicline and the combination NRT 667 
(N=387 each)29, 116. Power analysis (2-tailed test, α=.05) between the patch control and either of 668 
the other two conditions yields power=0.80 (24% vs. 35%). We believe that a difference in 669 
cessation outcome of 10% is clinically significant, so we have powered this study to show a 670 
difference between the varenicline and combination NRT treatments with one having an 671 
abstinence rate of 35% and the other of 44% power = 0.71. Based upon other data29, 31, we fully 672 
expect both varenicline and the combination NRT conditions to differ significantly from the patch 673 
control condition, and the combination NRT condition may be superior to varenicline alone29. 674 
The greater number of participants assigned to the combination NRT and varenicline conditions 675 
reflects the possibly smaller difference in effect sizes between these conditions and the 676 
importance of distinguishing between them.    677 

678 
Long-term smoking status and atherosclerotic progression. To generate CIMT effect size 679 

estimates we used Atherosclerosis Risk in Communities Study (ARIC) data146 gathered using 680 
the same imaging protocol (for CCA) slated for the proposed work and used in the parent trial. 681 
We have demonstrated consistency between our data and the ARIC core lab data82. Moreover, 682 
the ARIC smokers and smokers in the parent study are very similar in regard to age, smoking 683 
history, and even baseline CIMT (e.g., baseline mean CIMT in the parent and ARIC smokers 684 
were 0.70 and 0.66 mm, respectively; with slightly higher CIMTs in our study attributable to larger 685 
BMIs, 28.3 vs. 26.1). While the CET outcome analyses will use the intent-to-treat principle, 686 
attrition will affect the denominator in health outcome analyses. Our parent TTURC-2 study 687 
suggests that attrition will be ~20% to the Year 3 Visits 5 & 6. Using a conservative 25% attrition 688 
rate, we estimate that we will have 1575 participants at Health Care Visits 5 & 6. We expect 689 
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higher rates of abstinence at these visits amongst those in the CET (30% at Year 3) than in 690 
TTURC-2 because the cessation interventions will be more effective and there will be no placebo 691 
control condition. Some stability in this rate will occur because new quitters will replace those that 692 
relapse by Year 3, meaning that we will have approximately 540 quitters over the course of the 693 
study, and 1260 continuing smokers (based upon a 30% 3-year abstinence rate in CET 694 
participants, and modest change in smoking status amongst continuing participants with long-695 
standing smoking/abstinence dispositions). Based on ARIC data, a primary hypothesis (tested 696 
without alpha protection) is that the CIMT of continuing smokers will progress at a rate of about 697 
43 μm/3 years and former smokers will progress at a rate of about 35 μm/3 years for an absolute 698 
difference of 7-8 μm/ 3 years, a relative decrease (treatment effect) of 17%. Assuming an 699 
SD=2.6 μm (for the change score from multivariable ARIC models with suitable covariates), and 700 
assuming a similar difference with the projected N’s in this research, this yields an effect size >3, 701 
and power >0.90147, across a range of pre-to-post score correlations from 0.5-0.8. Such effects 702 
would be clinically meaningful (e.g., with regards to statin effects and association with clinical 703 
endpoints148). This ample power will allow us to test important interactions (e.g., with regards to 704 
hypertension and diabetes146). 705 

706 
A secondary aim of this proposal is to provide estimates of effect sizes for relations of 707 

biomarkers with clinical endpoints (e.g., MI, stroke). Given the sample size, there will be limited 708 
power for detecting such effects.  However, obtained effect size estimates will suggest the 709 
relative predictive values of the different biomarkers, and power will increase as the longitudinal 710 
sample is tracked over time. There will be adequate power to detect a few clinical endpoint 711 
differences related to smoking status. For instance, as in other relevant trials (e.g., ALLHAT, 712 
ACCORD, SPRINT [as per Dave Reboussin, personal communication]) we will examine 713 
composite CVD outcomes (e.g., coronary death, MI, stroke, and hospitalizations for heart failure 714 
and unstable angina pectoris). It is difficult to extrapolate across trials since they differ in 715 
inclusion criteria, smoking rates, age and age range, recency (since CVD rates have decreased 716 
over time), and somewhat different event/composite definitions. However, examination of such 717 
trials yields composite event rates ranging from 5.9%/year (ALLHAT), and 3.4 %/year 718 
(ACCORD: SPRINT Appendix 3). As in the SPRINT trial, we estimate lower rates than ALLHAT 719 
and ACCORD (as a function of age and recency, but which may be countered by high smoking), 720 
and propose a rate averaging 3.0%/year across years amongst the continuing smokers over up 721 
to 8-9 years of observation (combining new and continuing smokers). We hypothesize a 722 
30%/year reduction effect size as a function of cessation, a clinically valid level of reduction 723 
(e.g., 149). Using appropriate assumptions regarding accrual and other influences, and with 724 
α=0.05, and two-tailed tests, power >0.81 with conservative estimates of verifiable rates for 540 725 
quitters over the course of the study, and 1260 continuing smokers. Power should be greater 726 
using continuous coding of smoking over follow-up time periods and coding of covariates such 727 
as cohort and sex.    728 
 729 
Protection of Human Subjects 730 
 731 
Risks to the Participants 732 

Human Subjects Involvement and Characteristics:  The 1800 CET participants will be 733 
individuals who smoke 5 or more cigarettes per day.  The inclusion and exclusion criteria are 734 
detailed in Table 3 below.  There will be no restriction based on gender or ethnicity but our prior 735 
recruitment shows that at least 15% will be African-American and about 58% will be female.   736 
 737 
Table 3.  Inclusion and exclusion criteria  738 

739 
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Inclusion criteria Self-report exclusion criteria 
18 years of age or older end-stage renal disease with hemodialysis* 
A daily smoker prior suicide attempts within the last 5 years or 

current suicidal ideation* 
Motivated to quit smoking diagnosis of and/or treatment for schizophrenia, other 

psychotic disorders or bipolar disorder within the last 
10 years* 

Medically able and willing to use any of the smoking 
cessation medication treatments being tested* 

current PHQ-9 score indicative of moderately severe 
depression* 

Not pregnant, trying to get pregnant or breastfeeding  severe hypertension >200/100 mmHg 
Able to read and write English unwilling to use appropriate methods of birth control 

while taking study medication and for 1 month after 
discontinuing study medication (elimination half-life of 
varenicline is 24 hours) if woman is of child-bearing 
potential 

Willing to respond to ecological momentary assessment 
prompts (e.g., interactive voice response calls and other 
study activities 

Currently taking Wellbutrin, Zyban or bupropion 

Smoke 4 cpd Hospitalized for a stroke, heart attack, congestive 
heart failure or diabetes within the last year 

Planning to remain in the catchment area for at least 12 
months  

Used pipe tobacco, cigars, snuff or chew more than 
twice in the past week 

If using e-cigarettes or nicotine replacement, willing to stop 
for the duration of study treatment 
*Participants who are ineligible for these reasons, may be eligible for alternative treatments, including randomization 740 
to patch or patch + lozenge treatment.. 741 

742 
  It should be noted that if any incidental findings arise in the course of the study health 743 
assessments (e.g., ultrasound, tonometry, ECG, exercise stress test; see Table 4 for potential 744 
incidental findings), the study cardiologist may assign those Cohort 1 participants to a non-745 
randomized treatment group that will receive nicotine patch and the same counseling given to 746 
those in the randomized trial.  Cohort 2 participants with the  incidental findings in Table 4 will 747 
be excluded from the study and referred to the Wisconsin Tobacco Quit Line. 748 

749 
 750 
Table 4.  Incidental findings that exclude participants from the CET* 751 

IMT/ Tonometry  ECG/Treadmill Stress Test Self-report 
carotid artery peak systolic 
velocity ≥ 130 cm/s 

Mobitz II 2nd degree heart block progressive angina pectoris, 
including but not limited to 
nocturnal angina 

visual appearance of ≥60% 
carotid stenosis 

3rd degree heart block uncontrolled symptomatic 
heart failure 

carotid artery occlusion bradycardia - heart rate < 40 bpm severe or suspected severe 
aortic stenosis 

presence peripheral arterial 
disease (PAD). When we measure 
bilateral blood pressures during 
the tonometry test, if we find 
someone with a difference 
between right and left brachial 

tachycardia - heart rate > 120 bpm; Q wave 
myocardial infarction 

acute myocarditis or 
pericarditis 
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BPs of more or equal to 20 mmHg 
we should exclude them for the 
study. 
Difference between right and left 
arm brachial blood pressures ≥ 20 
mmHg 

ST changes highly suggestive of ischemia 

left bundle branch block 
long QT interval - QTc >= 480 msec 
ventricular tachycardia
probable ischemia with ST depression >1.5 
mm [upsloping or above baseline 
abnormality] or >1.0 mm [horizontal or 
downsloping] mm in 2 contiguous leads 
acute ST elevation myocardial infarction 
ventricular tachycardia [>3 consecutive 
beats] 
sustained supraventricular tachycardia [>30 
consecutive beats] 
excessive PVCs [>=7/minute in any stage] 
hypotensive blood pressure response to 
exercise [>10 mmHg] 
hypertensive blood pressure response to 
exercise [>200/100 mmHg] 
severe dyspnea in the absence of ECG 
ischemic changes [later participation not 
precluded if determined to not be cardiac in 
origin] 
severe angina pectoris in the absence of 
ECG ischemic changes [later participation not 
precluded if determined to not be cardiac in 
origin] 

*Participants who are ineligible for these reasons, may be eligible for alternative treatments, including randomization 752 
to patch or patch + lozenge treatment.. 753 

754 
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Table 5.  Incidental findings that do NOT exclude participants from the CET 755 
Findings that will not exclude pts from the CET but for which we will send a letter: 

Thyroid mass or cyst ≥1 cm atrial fibrillation 

Other, i.e. abnormal cervical 
lymph node, etc  

Q waves myocardial infarction (non-acute)  

Blood pressure ≥160/100 
mmHg 

756 
 Sources of Materials:  Participants in this program will provide data for the express purpose 757 
of research. Data will consist of answers to questionnaires and interviews assessing smoking 758 
history, demographics, nicotine dependence, personality, affect and psychiatric history, disease 759 
status and health history. In addition, a wide range of physiologic and medical tests will be done 760 
that assess disease status or biomarkers thought to index disease risk. These will include blood 761 
tests, ultrasonography, arterial tonometry, electrocardiography, physical tests (e.g., pulmonary 762 
function and treadmill stress tests), and provision of biologic samples that will later be used for 763 
genetic and proteomic/metabolonomic assays. Breath tests will be used to permit determination 764 
of carbon monoxide, and pedometers will be used to detect activity level. Health and death data 765 
will be collected from medical records and from the coroner’s office. Across the research, data 766 
will be derived from blood, urine, DNA, imaging, performance measures, breath, self-report, and 767 
medical/coroner records.    768 

769 
     Potential Risks:  Risks associated with this research are judged to be low.  None of the 770 
medical, physiologic, self-report, or behavioral measures constitutes a significant risk. The 771 
treadmill stress electrocardiogram test does pose a low risk of a cardiac event; however, 772 
appropriate pre-screening in accordance with good clinical practice will be used to screen out 773 
individuals at high risk for a complication or injury during the stress test.  The use of cessation 774 
medications poses a risk of side-effects. In particular, the combination NRT, which is approved 775 
by the FDA for smoking cessation, could produce an allergic skin reaction or systemic reaction 776 
to the adhesive in the nicotine patch. Varenicline is approved by the FDA for smoking cessation 777 
and is medically safe for most smokers to take except for individuals with severe (end-stage) 778 
kidney failure or hypersensitivity to varenicline. In addition, current labeling for varenicline (FDA, 779 
2009)150 includes a black box warning that recommends monitoring for serious neuropsychiatric 780 
symptoms including changes in behavior, agitation, depressed mood, suicidal ideation, and 781 
suicidal behavior although no causal relationship has been established.  It should also be noted 782 
that 2 new FDA-sponsored studies found no increase in psychiatric hospitalization for 783 
neuropsychiatric events among smokers taking varenicline vs. those taking nicotine 784 
replacement therapy to quit smoking.  Varenicline labeling also notes that some individuals with 785 
pre-existing psychiatric conditions may experience worsening of their conditions.  786 

787 
     The FDA has also notified the public that varenicline may be associated with a small 788 
increased risk of certain cardiovascular adverse events in patients who have CVD. This safety 789 
information was added to the Warnings and Precautions section of the varenicline physician 790 
labeling. No specific guidance for additional screening or monitoring was provided, other than 791 
advising health care providers to "Weigh the known benefits of Chantix against the potential 792 
risks of its use in smokers with cardiovascular disease" and to "Counsel patients to seek 793 
medical attention if they experience new or worsening symptoms of cardiovascular disease 794 
while taking Chantix."  Per our protocol cardiologist and study PI Dr. James Stein and our 795 
protocol cardiology consultants (Dr. Patrick McBride and Dr. Richard Page), varenicline is 796 
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routinely used in clinical practice in patients with CVD. Screening patients for active CVD 797 
symptoms and review of an ECG for severe abnormalities suggestive of active heart disease 798 
would be considered good clinical practice. In this study, all subjects will have a 12-lead ECG 799 
performed and reviewed by a physician before they are allowed to enroll in the RCT portion of 800 
this study. They also will be queried by study personnel for the presence of anginal chest 801 
discomfort unexplained dyspnea (at rest or with exertion), or a recent overnight hospitalization 802 
for heart problems in the past 6 weeks. They will be advised to contact study personnel if they 803 
experience new or worsening symptoms of CVD (such as chest pain, dyspnea, or 804 
hospitalization for heart problems) while taking varenicline.  Per Dr. Stein and our cardiology 805 
consultants, additional testing is not needed for safe clinical or research use of varenicline. 806 
However, we realize that we are acquiring research subject data that may indicate previously 807 
unknown increased CVD risk, such as severe carotid atherosclerosis or peripheral arterial 808 
disease (during the carotid ultrasound and arterial tonometry protocols performed at Madison 809 
and Milwaukee), or inducible myocardial ischemia or arrhythmias during stress testing (in 810 
Madison only).  In the interest of protecting subject safety, if these abnormalities are found, 811 
subjects will be assigned to a non-randomized treatment arm (i.e., nicotine patch + counseling). 812 

813 
 NRT risks are well-documented, given their wide-scale use and over-the-counter availability. 814 
The nicotine patch and nicotine lozenge are available over the counter. The nicotine patch has 815 
few side effects, but up to 50% of participants may have a local skin reaction, and rarely, 816 
individuals may have a systemic allergic reaction. The most likely side effects associated with 817 
the nicotine lozenge are heartburn, hiccup, nausea, upper respiratory tract infections, coughing 818 
and sore throat. Although most smokers have tolerance to nicotine, symptoms of acute nicotine 819 
toxicity (nausea and vomiting) are possible. 820 

821 
 Blood draws can be painful and very rarely can lead to infection or fainting. In addition, there 822 
is always a remote, but existing, possibility that sensitive or personal information about a patient 823 
could be divulged as a function of his/her research participation. Finally, smoking withdrawal is 824 
associated with a number of unpleasant symptoms, such as sleep disturbance, hunger, craving, 825 
and negative mood. Most smokers have tried to quit in the past and are familiar with these 826 
phenomena. Though unpleasant, smoking withdrawal symptoms pose minimal health risk. 827 
Participants will be informed about the likely effects of smoking withdrawal.  828 
 829 
Adequacy of Protection Against Risks 830 

Recruitment and Informed Consent: As in our previous research, new (cohort 2) participants 831 
will be recruited via advertisements in newspapers, radio, television, billboards, and other 832 
media. In addition, free media (e.g., press releases and conferences) will be utilized.  833 
Participants will be recruited in the Milwaukee and Madison metro areas. Advertisements and 834 
publicity will contain a phone number for interested individuals to call to contact study personnel 835 
or, alternatively, the study registration web address (www.endcigs.com).  That website will 836 
contain a brief version of the same information about the study and allow the person to enter a 837 
phone number and convenient time to receive a call.  After calling this number, participants will 838 
undergo initial phone screening to rule out those with clear contraindications. The study will be 839 
briefly described, questions answered, and potentially qualifying individuals will be invited to 840 
attend an Orientation Session. At the Orientation Session the general requirements for 841 
participation will be reviewed (e.g., session attendance, need for follow-up, participation in 842 
assessments). In addition, participants will be informed of the nature of the interventions 843 
involved. They will be told that pharmacotherapy and counseling interventions will be studied. 844 
Participants will also be told that varenicline may worsen pre-existing psychiatric illness and 845 
about the small, increased risk for adverse cardiac events in patients who have cardiovascular 846 
disease. The cardiovascular protections are numerous, conservative, and are described above.  847 
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Individuals will then be screened for additional exclusion factors. After answering any participant 848 
questions about research participation and intervention, participants will be given a combined 849 
consent and HIPAA form to take home. Individuals will be encouraged to ask any further 850 
questions about the study protocol throughout the study. 851 

Participants from the original Wisconsin Smokers’ Health Study (WSHS) will be mailed 852 
letters informing them of the new study, its goals, its requirements, and to encourage 853 
participation. We will then call all of the original WSHS participants to invite them to participate 854 
in the new study.  Interested participants will be scheduled for an in-person visit where, after 855 
learning about the new study and providing written consent, they will complete the baseline 856 
assessment battery. If they are participating in the randomized control trial, the full procedures 857 
regarding drug related risks will be the same as the Cohort 2 description above.  Those only 858 
participating in the health study will continue with that visit schedule, assuming they provide 859 
consent. 860 

861 
Protection Against Risk:  As noted above, participants will be screened to ensure that they 862 

are medically and psychiatrically fit to take varenicline or NRT. Study participants will be closely 863 
monitored in accordance with current FDA recommendations as well as the consensus 864 
recommendations of the 2008 Guideline Panel29, which provides additional, detailed instructions 865 
for clinicians regarding all FDA-approved cessation medications. In addition, we will make 866 
appropriate changes in study procedures if the FDA issues updates on varenicline. In theory, 867 
the combination NRT could constitute a risk due to nicotine toxicity, but it has been used in 868 
numerous studies and clinical applications with minimal side effects (e.g., 29, 31, 39). We will take 869 
steps to ensure that all individuals receiving NRT are informed of signs of nicotine toxicity, and 870 
we will use a sliding dose schedule as a function of smoking heaviness to reduce exposing 871 
relatively light smokers to too much nicotine. We will recommend dosage/use alterations 872 
including stopping NRT treatment as per good clinical practice if the participant experiences 873 
symptoms of nicotine toxicity or other troublesome side effects once they begin medication 874 
treatment. Thus, we will take extraordinary care to ensure the safety of study participants. 875 
Participants will be carefully monitored for changes in behavior, agitation, depressed mood, 876 
suicidal ideation, side effects, and suicidal behavior as well as changes in cardiac symptoms.  877 
Monitoring for these and other symptoms or conditions will be accomplished though assessment 878 
of adverse events (AEs) and serious adverse events (SAEs) at each study visit and follow-up 879 
contact. For all AEs and SAEs, study staff will take appropriate action to ensure the safety of the 880 
participant as follows: 1) Non-urgent AEs will be reported in a timely manner to study clinical 881 
staff (MDs and RNs); and 2) SAEs or AEs that raise concerns (e.g., allergic reaction; significant 882 
change in mood or suicidality) will be immediately reported to the study physician who will 883 
determine an appropriate course of action. In addition, participants will be given a telephone 884 
number in order to contact study staff in the event that participants have questions or concerns 885 
about study medication or medical/psychiatric reactions that may be related to study medication 886 
or participation. Individuals who report any significant mood change or suicidal ideation will be 887 
contacted immediately by a licensed psychologist or physician who will assess the level of risk 888 
and provide referrals as needed. 889 

890 
With respect to the treadmill stress electrocardiogram tests, participants will participate only 891 

if they do not have contraindications and are clinically stable. Participants will be screened prior 892 
to the test by trained exercise physiologists for absolute and relative contraindications to stress 893 
testing, using physician-reviewed protocols and good clinical practice operating procedures. 894 
Informed consent will be obtained. Twelve-lead ECGs, carotid ultrasounds, and medical history 895 
will be reviewed by trained technologists with physician back-up prior to the test to ensure that 896 
the participant does not have ECG or clinical contraindications to the test. Test termination 897 
criteria are also standard for stress testing, including the development of chest pain, >1 mm 898 



FIORE-Protocol (Combined Cohorts; Version 5; October 22, 2013) 22

horizontal or downsloping ST segment depression in standard leads and other usual ECG 899 
criteria in addition to clinical criteria including abnormal hemodynamics, serious arrhythmias, 900 
abnormal symptoms, significant dyspnea, or any other conditions placing the participant at risk. 901 
The ETT is performed according to the standards from the American Heart Association and the 902 
American College of Sports Medicine92, 93 following strict safety procedures.  Studies are 903 
performed in the UW AIRP lab in the H6/3 module of the Clinical Science Center (CSC).  All 904 
staff that perform stress tests are certified exercise physiologists, are Basic Cardiac Life Support 905 
(BCLS) certified, and trained to use an automated external defibrillator (AED).  An AED, code 906 
blue crash cart, and dedicated phone line are in the stress testing suite.  The UWHC Adult Blue 907 
CART or Medical Response teams can be called (2-0000) if needed.  In addition to the 908 
supervising exercise physiologist, another person always is present to assist with subject safety 909 
and calling 2-0000 if needed.  The results are reviewed immediately by a certified exercise 910 
physiologist or MD.  If any incidental findings are identified, the ETT tracings and results are 911 
brought to the attention of Dr. Patrick McBride, Dr. James Stein, or his back-up designee 912 
following standard lab operating procedures.  A “study physician on–call” will be designated 913 
each day, with an emergency back-up of the cardiology fellow on-all and CCU attending on-call 914 
always being available to assist if needed.  SOPs are in place for emergency procedures and 915 
physician back-up.  Procedures for this study are even more conservative and safer than in 916 
TTURC-2.  No adverse effects from stress testing were observed in TTURC-2. 917 

918 
Confidentiality of participant data and information will be accomplished by using participant 919 

numbers as unique identifiers, allowing us to keep participant data separate from identifying 920 
information. Data generated through study participant and data obtained on medical history from 921 
participants will be stored in secure databases under protections and procedures consistent with 922 
the guidelines and regulations of the UW School of Medicine and Public Health (UW-SMPH).  923 
Outside access is available only via an encrypted connection to the Department of Medicine 924 
Citrix server located at the UW Clinical Science Center in Madison. The servers at the 925 
University of Wisconsin Center for Tobacco Research and Intervention (UW-CTRI) Madison 926 
office are physically secured in a locked room. Data backups are created nightly and stored in a 927 
locked safe. Significant safeguards have been implemented to protect data including virus and 928 
adware protection, firewall, access controls and encryption when appropriate such as wireless 929 
and remote access. All UW-CTRI staff members have completed HIPAA/human subjects 930 
training and are aware of the sensitivity of study-related data. The UW SMPH has developed 931 
school-wide data security policies and procedures and these were implemented in 2009. UW-932 
CTRI data security policies and procedures conform to those of the SMPH. UW-CTRI will use 933 
an enterprise-level database that supports audit trails such as access, change logging, and 934 
more sophisticated access control for managing and tracking user access privileges. In addition, 935 
this project obtained a Certificate of Confidentiality, related to both the collection of genetic 936 
material and the collection of sensitive psychological and substance use information.  No 937 
publications or presentations resulting from this research program will contain any identifying 938 
information about individual participants. 939 

940 
Participant data will be transmitted to other collaborators in accord with their role in the study 941 

as described in this protocol.  The following confidentiality measures are in place for these data: 942 
1. Only data directly relevant to the analysis will be sent and all data will contain the943 

minimum amount of identifying information required to ensure that the analysis can be 944 
performed accurately.  With the exception noted in the protocol above for transmission of blood 945 
samples (which will include a draw date and date of birth in order to ensure accuracy), the only 946 
personal identifier transmitted with any other data will be the study ID. 947 

2. All collaborators will operate in compliance with HIPAA standards at their institutions,948 
requiring all data and samples to be securely stored.  Study data will be stored in secure 949 
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computers in files that are regularly backed up.  950 
3. All data transfers are done through secure electronic transmission (FTP or other).951 

952 
Potential Benefits of the Proposed Research to the Participants and Others 953 

The potential benefits for smokers participating in this study include the chance to receive 954 
free smoking cessation counseling and pharmacotherapy, both of which double a smoker’s 955 
odds of quitting. Also, participants can learn information about their health.  As in our past 956 
research we will provide individuals with their test results and other information about their 957 
health because it is appropriate clinical practice and has been very influential in reducing 958 
attrition. Such information has included blood pressure, serum lipid values, and so on. Also, if a 959 
health issue of clinical significance arises (say, in the treadmill test), we will alert the participant 960 
to this so s/he can seek appropriate medical care. We will inform participants, though, that they 961 
cannot rely upon their health assessments to constitute a comprehensive physical health exam. 962 
Their research participation will not replace other appropriate health care. The risks of this 963 
research are chiefly associated with the provision of varenicline as one of the 964 
pharmacotherapies. These risks are reasonable because this medication has been shown to be 965 
safe in numerous large clinical trials, and we are exercising additional caution by using 966 
varenicline in accordance with FDA recommendations in force when smokers are enrolled in the 967 
study as well as the consensus recommendations of the 2008 Guideline Panel29. Because the 968 
health risks associated with continued smoking dramatically outweigh those associated with 969 
varenicline use (and NRT as well), and because it is likely that many participants will 970 
successfully quit smoking as a result of their participation in this research, the potential risks to 971 
participants are acceptable compared to the potential benefits. The availability of consultation 972 
with the research program, including physician consultation, also decreases the likelihood of 973 
adverse consequences from varenicline or NRT use. In addition, this research has the potential 974 
to provide improved treatment strategies for clinicians trying to help patients quit smoking. This 975 
could result in more efficient provision of maximally efficacious intervention for smokers.   976 

977 
Importance of the Knowledge to be Gained 978 

The results from this study will allow researchers to determine which medication is more 979 
effective for smoking cessation and which works better for which type of patient. Also, this 980 
research will produce valuable new information on the health risks of smoking and the 981 
mechanisms via which quitting enhances health. This information will be gathered in a 982 
contemporary population of smokers so the results will be highly relevant to today’s smokers 983 
and clinicians, and can be used to motivate clinicians to intervene, to motivate smokers to stop 984 
smoking, and to identify smokers who are at greatest risk for negative consequences from their 985 
smoking. Such smokers can be targeted for both increased smoking cessation and preventive 986 
medical interventions.   987 

988 
 Given the limited risks of varenicline and combination NRT, the rigorous pre-treatment 989 
screening, and the availability of both physicians and psychologists to address any adverse 990 
effects, we believe that the potential risks involved in participating in the study are outweighed 991 
by the benefits to both the individual and society. 992 
 993 
Data and Safety Monitoring Plan 994 

The Data Safety and Monitoring Plan (DSMP) for this research comprises not only the 995 
research conducted directly by the University of Wisconsin Center for Tobacco Research and 996 
Intervention (UW-CTRI) researchers, but also research conducted by other investigators 997 
collaborating with UW-CTRI-funded projects. All investigators must agree to comply with the 998 
procedures outlined in this DSMP. This DSMP does not reduce any investigator’s obligation to 999 
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comply with the requirements of the Institutional Review Board (IRB) at his/her home institution 1000 
or the IRB of any collaborating organizations. 1001 

1002 
Monitoring the progress of trials and the safety of participants.  The Principal Investigators 1003 

are responsible for routine monitoring of the trial’s progress. This includes scheduled biweekly 1004 
meetings with study staff and review of written documentation. Data reviewed at these meetings 1005 
include the number and type of participants enrolled, the number and reasons for exclusions 1006 
from enrollment, the number treated and the stage of intervention, summary of adverse events 1007 
(AEs), individual review of serious adverse events (SAEs) and study participation, and outcome 1008 
data. In addition, as noted above, SAEs or AEs that raise concerns (e.g., allergic reaction, 1009 
significant change in mood or suicidality) will be immediately reported to the study physician 1010 
who will determine an appropriate course of action. As data become available, the Scientist, 1011 
Research Administrator and Principal Investigators will review the data on a regularly scheduled 1012 
basis (typically biweekly) to determine progress. To facilitate participant safety, study 1013 
participants must meet study inclusion and exclusion criteria. Once enrolled, study protocols will 1014 
assess the presence of AEs and SAEs at all study visits and follow-up contacts. Should either 1015 
excessive risk to study participants and/or lack of measurable benefit to study participants be 1016 
determined, the CET will be stopped and all participants notified in a manner appropriate to the 1017 
nature of the risk and/or lack of benefit.   1018 

1019 
Plans for assuring compliance with requirements regarding the reporting of adverse events.  1020 

This DSMP requires that investigators notify NIH and the University of Wisconsin IRB in a timely 1021 
manner (consistent with IRB and NIH policies) of the occurrence of any SAE or any AE which is 1022 
severe, unexpected, and possibly related to study medication or protocol. Because this study 1023 
involves pharmaceutical agents, if an SAE might be related to drug use, both the Food and Drug 1024 
Administration (FDA) and the manufacturer will also be notified within five days of investigators 1025 
becoming aware of the event. Examples of SAE would be untoward medical or intervention 1026 
occurrences that result in death, are life-threatening, require hospitalization or prolonging of 1027 
existing hospitalization, create persistent or significant disability/incapacity, or involve congenital 1028 
abnormality/birth defects. Unanticipated AEs would include less serious problems that merit 1029 
reporting because they are severe, unexpected, and possibly related to study participation. Any 1030 
SAE will be queried and reported even if it appears that the serious adverse event is unrelated 1031 
to intervention participation. The Principal Investigators will also be responsible for the accurate 1032 
documentation, investigation and follow-up of all study-related adverse events. 1033 

1034 
Adverse event assessment, recording, reporting and investigation will be accomplished 1035 

through staff training, structured/standardized assessments of untoward occurrences/events, 1036 
and regular monitoring by study physicians and other study investigators. The Principal 1037 
Investigators have ultimate responsibility for ensuring that SAEs are detected and reported in a 1038 
timely manner. Additionally, the IRB will receive an annual report of all SAEs and AEs meeting 1039 
the criteria listed above. 1040 

1041 
Plans for assuring that any action resulting in a temporary or permanent suspension of an 1042 

NIH-funded clinical trial is reported to the NIH grant program director responsible for the grant. 1043 
The NIH grant program director will be notified within five days if the Principal Investigators 1044 
deem it necessary to suspend the clinical trial. In the case of a temporary suspension, the 1045 
Principal Investigators will develop a plan for continuation of the study and discuss this plan with 1046 
the NIH grant program director in a reasonable time frame.   1047 

1048 
Plans for assuring data accuracy and confidentiality and protocol compliance. The UW-CTRI 1049 

Research Director and Principal Investigators have developed plans for assuring data accuracy 1050 
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and protocol compliance, which will be reviewed and approved by the Principal Investigators. 1051 
The plans includes data verification and protocol compliance checks performed electronically 1052 
within the database in real time, reviewed by project site supervisors and shared by project 1053 
administrative staff with the Research Director and PI’s at least monthly.  All protocol deviations 1054 
are reviewed and analyzed for any need for training or other action.  The Data Manager and 1055 
Principal Investigators are responsible for ensuring that the data for the project are securely 1056 
stored, that storage is in compliance with University and federal regulations and that no 1057 
unauthorized persons have access (electronic or physical) to any participant-identifiable data. 1058 
All HIPAA regulations and guidelines will be followed, and all study staff must complete 1059 
approved human subjects and HIPAA training programs.  1060 

1061 
Data and Safety Monitoring Committee.(DSMC)  In addition to the protections outlined in the 1062 

DSMP (above), all research activities conforming to the NIH definition of a clinical trial will also 1063 
have a DSMC.  This application includes a Phase IV clinical trial using FDA-approved 1064 
medications. The DSMP specifies overall monitoring that will be conducted by Principal 1065 
Investigators, including timely reporting of AEs and SAEs.  Every six months through July 2014, 1066 
once in the first quarter of 2015 (end of all treatment) and then annually thereafter,, the DSMC 1067 
will convene to review the overall safety data, as well as data on safety summarized by 1068 
treatment condition. As per NIH guidelines, the objective of these reviews will be to determine 1069 
whether continued conduct of the trial poses any undue risk for participants. 1070 

1071 
The existing UW-CTRI DSMC is chaired by Dr. James Cleary, leader of the Cancer Control 1072 

Program of the UW Comprehensive Cancer Center. Dr. Cleary is an experienced physician and 1073 
clinical trial researcher with no involvement in any of this project’s research activities. Dr. Cleary 1074 
is joined on the DSMC by Dr.James Sosman, Dr. Burke Richmond, and the PI’s Dr. Fiore and 1075 
Dr. Stein. Dr. Sosman is an Internist who has collaborated on clinical trials with UW-CTRI during 1076 
the second round of TTURC funding. Dr. Richmond is an otolaryngologist who has served on 1077 
independent DSMBs for Phase II and III trials involving a nicotine vaccine. Neither has direct 1078 
involvement with any of the proposed research.  1079 
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