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Abstract

Reducing exposure to cigarette smoke is an imperative for public health and for diabetic patients. Patients with diabetes who
continue to smoke face challenges at quitting and the delivery of effective smoking cessation interventions is a major unmet
need. The high-affinity a4p2 nicotinic acetylcholine receptor partial agonist varenicline in combination with counseling is
effective for smoking cessation, but evidence in patients with diabetes is limited. A clinical trial of varenicline targeted spe-
cifically at smokers with T2DM is warranted. This randomized, double blind, placebo-controlled trial will be the first study
to test efficacy and safety of varenicline in smokers with type 2 diabetes mellitus (T2DM) over the course of 52 weeks. We
hypothesize that varenicline treatment (1 mg BID, administered for 12 weeks) would increase quit rates, maintain smoking
abstinence up to 1 year after treatment, and be well-tolerated in T2DM smokers intending to quit. Efficacy end points will
include carbon monoxide—confirmed continuous abstinence rate (CAR) and 7-day point prevalence of abstinence. The results
of this RCT will help inform medical/health authorities and physicians worldwide whether an optimally varenicline-treated
cohort of T2DM patients who smoke will experience significant success rates, without significant side effects.

Trial registration NCT01387425 (https://clinicaltrials.gov/ct2/show/NCT01387425).
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Introduction

Diabetes mellitus (DM) is a condition in which high blood
sugar levels persist over a prolonged period of time. The
noxious effect of chronic exposure of high sugar levels
on the endothelium can cause macrovascular (coronary
artery disease, stroke and peripheral arterial disease) or
microvascular complications (retinopathy, nephropathy,
and diabetic neuropathy) in individuals with type 2 diabe-
tes mellitus (T2DM) [1].

Given that exposure to cigarette smoke is also associ-
ated with vascular damage, endothelial cell dysfunction
and clotting activation [2, 3], it is not surprising that the
combined injurious effects of high blood glucose together
with cigarette smoke is likely to cause the accelerated
course of vascular complications as well as sexual dys-
function in diabetic patients who smoke [2—4]. Indeed,
cigarette smoking has been shown to increase the risk of
microvascular and macrovascular complications as well as
mortality in patients with T2DM [5-8]. Consistent with
these observations, quitting smoking decreases this excess
risk substantially [8-10] and improves sexual health [11].
If reducing exposure to cigarette smoke is an impera-
tive for public health, it is even more so for patients with
T2DM [12].Currently approved smoking cessation medi-
cations in combination with counseling have been shown
to double or triple quit rates [13, 14], but the evidence for
effective cessation interventions in patients with diabetes
is limited [15]. Of note, smoking prevalence in individuals
with diabetes continues to be comparable to that found in
the general population [16] with declines that are signifi-
cantly lesser among individuals with diabetes than without
diabetes [17]. Consequently, one of the major unmet needs
for patients with diabetes who continue to smoke is the
delivery of effective smoking cessation interventions.

The high-affinity a4p2 nicotinic acetylcholine receptor
partial agonist varenicline is hypothesized to reduce crav-
ing and withdrawal symptoms by stimulating dopamine
release through its agonist property and to decrease the
reinforcing effects of smoking by blocking nicotine bind-
ing through its antagonist property [18]. Randomized con-
trolled trials of varenicline (1 mg BID) administered for
12 weeks along with brief smoking cessation counseling
have been shown to significantly increase quit rates in
smokers with no clinically significant medical conditions
[19, 20], as well as smokers with cardiovascular disease
[21], chronic obstructive pulmonary disease (COPD) [22],
or depression [23]. In light of its efficacy, a clinical trial
of varenicline targeted specifically at smokers with T2DM
is deemed warranted.

Therefore, we have designed the first randomized, dou-
ble blind, placebo-controlled study of efficacy and safety

@ Springer

of varenicline (1 mg BID, administered for 12 weeks and
followed to week 52) in smokers with T2DM. We hypoth-
esized that varenicline treatment would increase quit rates
versus placebo, maintain smoking abstinence up to 1 year
after treatment, and be well-tolerated among diabetic
smokers.

Methods
Study participants

Adult smokers receiving regular treatment at diabetic out-
patient clinics for T2DM will be screened for the study. To
be eligible they will have to satisfy the following criteria:

Inclusion criteria

e Type 2 diabetic patients (<75 years of age, but> 18 years
of age) who met the ADA diagnostic criteria [24]

e T2DM had been diagnosed for > 12 months

e With 7.0% <HbAlc<12.0%

e Regularly smoking > 10 cigs/day during the past year
(with no period of abstinence greater than three months
in the past year)

e Willing to quit. This will be verified by the answer
“YES’’ to both questions ‘‘Do you intend to quit in the
next 30 days?’’ and ‘‘Are you interested in taking part in
a smoking cessation program?’’

e Females of nonchildbearing potential (surgically steri-
lized or at least 2 years postmenopausal) who are not
nursing may be included. Females of childbearing poten-
tial may be included provided that they are not pregnant,
not nursing, and are practicing effective contraception.

e Subjects must be able to be outpatients and be assessed
in a clinic setting.

e Participating subjects must be able to provide written
informed consent.

Exclusion criteria

e Subjects currently or within the past 12 months requiring
treatment for depression. Subjects with a past or present
history of panic disorder, psychosis, or bipolar disorder.

e Subjects with a current or recent (within the past
12 months) history of alcoholism.

e Subjects with a requirement to use other medications dur-
ing the study that might interfere with the evaluation of
the study drug (e.g., nicotine replacement therapy).

e Subjects with a body mass index (BMI) less than 18.5 or
greater than 35.

e Subjects with evidence or history of clinically significant
allergic (except for seasonal allergies at time of dosing),
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endocrine, gastrointestinal, hematological, hepatic, neu-
rologic, pulmonary, or renal disease or a history of cancer
(excluding treated basal cell carcinoma and squamous
cell carcinoma). Exceptions to this exclusion may include
subjects with a history of mild COPD, and stable thyroid
disease.

Subjects with a history of clinically significant cardio-
vascular disease. In addition, subjects with uncontrolled
hypertension or a screening or baseline systolic blood
pressure greater than 160 mm Hg or a diastolic blood
pressure greater than 95 mm Hg will be excluded.

The study adheres to the ethical principles of the Dec-
laration of Helsinki and to the International Conference
on Harmonization Good Clinical Practice guidelines. The
study has been reviewed and approved by the Ethical Review
Board of the leading site at the Azienda Ospedaliero Uni-
versitaria “Policlinico-V. Emanuele”, Universita di Catania,
Italy (approval reference number: 009711) and participants
will give written informed consent prior to participation in
the study. The study has been registered in ClinicalTrial.gov
with Trial registration ID: NCT01387425 (https://clinicaltr
ials.gov/ct2/show/NCT01387425).

Study design
The study is a multicenter, double blind, placebo-controlled,

randomized, clinical trial designed to assess the efficacy and
safety of varenicline (1 mg BID) in comparison to placebo

for smoking cessation in diabetic smokers. The duration
of active treatment will be 12 weeks and participants will
be followed up in the nontreatment phase for an additional
40 weeks (52 week timepoint). The study will consist of
an initial screening visit followed by a total of 18 study
visits (12 ambulatory visits and 6 telephone contact visits)
(Fig. 1). The present protocol followed the SPIRIT guide-
lines (Fig. 2). The study will be conducted in 6 diabetic
outpatient clinics of five Italian hospitals in the province of
Catania (Italy, Sicily).

Study outcome measures

This study is intended to compare 12 weeks treatment with
varenicline to matched placebo for safety and 12-52 weeks
for smoking cessation efficacy in diabetic smokers.

Primary outcome measure

Consistent with previous varenicline randomized con-
trolled trials (RCTs) [25-27] and the Society for Research
on Nicotine and Tobacco recommendations [28], the pri-
mary efficacy end point is the carbon monoxide—confirmed
(210 ppm) CAR from week 9 to week 24 (CAR 9-24 Wks).
Smoking abstinence will be self-reported and validated by
measurements of exhaled carbon monoxide levels with a
calibrated handheld monitoring device (MicroCO, Vyare
Medical, Inc.) during clinic visits.

Study Diagram

Treatment Phase

Non-treatment Phase

Varenicline (1mg BID) Arm

wk1 wk2 wk3 wk4 wk5

wké wk7  wk8

Randomization

Screening

T0 Placebo Arm

wk9 wk10 wk11

S Q
wk12 wk13  wk24  wk36 wka4 wk52
Q S

Baseline
Visit

wk1 wk2 wk3 wk4 wk5 wké wk7  wk8
T

®

wk9 wk10 wk11

Fig. 1 Study design of a double blind placebo controlled randomized clinical trial of varenicline in diabetic smokers
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Reporting checklist for protocol of a clinical trial.
Based on the SPIRIT guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find
each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to
include the missing information. If you are certain that an item does not apply, please write "n/a" and
provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
In your methods section, say that you used the SPIRITreporting guidelines, and cite them as:

Chan A-W, Tetzlaff JM, Gagtzsche PC, Altman DG, Mann H, Berlin J, Dickersin K, Hrébjartsson A,
Schulz KF, Parulekar WR, Krleza-Jeri¢K, Laupacis A, Moher D. SPIRIT 2013 Explanation and
Elaboration: Guidance for protocols of clinical trials. BMJ. 2013;346:€7586

Page
Reporting Item Number
Administrative
information
Title #1 Descriptive title identifying the study design, population, 1
interventions, and, if applicable, trial acronym
Trial registration #2a  Trial identifier and registry name. If not yet registered, 2
name of intended registry
Trial registration: data  #2b  All items from the World Health Organization Trial 2
set Registration Data Set
Protocol version #3 Date and version identifier n/a
Funding #4 Sources and types of financial, material, and other support 13
Roles and #5a Names, affiliations, and roles of protocol contributors 1

responsibilities:
contributorship

Fig.2 Spirit checklist for the study
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Roles and #5b  Name and contact information for the trial sponsor 13
responsibilities:
sponsor contact
information
Roles and #5c  Role of study sponsor and funders, if any, in study design; n/a
responsibilities: collection, management, analysis, and interpretation of
sponsor and funder data; writing of the report; and the decision to submit the
report for publication, including whether they will have
ultimate authority over any of these activities
Roles and #5d  Composition, roles, and responsibilities of the coordinating n/a
responsibilities: centre, steering committee, endpoint adjudication
committees committee, data management team, and other individuals
or groups overseeing the trial, if applicable (see Item 21a
for data monitoring committee)
Introduction
Background and #6a  Description of research question and justification for 4
rationale undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits
and harms for each intervention
Background and #6b  Explanation for choice of comparators n/a
rationale: choice of
comparators
Objectives #7 Specific objectives or hypotheses 4
Trial design #8 Description of trial design including type of trial (eg, 5-6
parallel group, crossover, factorial, single group),
allocation ratio, and framework (eg, superiority,
equivalence, non-inferiority, exploratory)
Methods:
Participants,
interventions, and
outcomes
Study setting #9 Description of study settings (eg, community clinic, 6

academic hospital) and list of countries where data will be
collected. Reference to where list of study sites can be

Fig.2 (continued)
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obtained

+
—
(@)

Eligibility criteria Inclusion and exclusion criteria for participants. If 5

applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg,
surgeons, psychotherapists)

=
kN
N
Q

Interventions: Interventions for each group with sufficient detail to allow 7-9

description replication, including how and when they will be
administered

H
—
RN
o

Interventions: Criteria for discontinuing or modifying allocated n/a

modifications interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or
improving / worsening disease)

H
—
RN
(@]

Interventions: Strategies to improve adherence to intervention protocols, 12-13

adherance and any procedures for monitoring adherence (eg, drug
tablet return; laboratory tests)

+:
—_
EEN
o

Interventions: Relevant concomitant care and interventions that are n/a

concomitant care permitted or prohibited during the trial

H
—
N

Outcomes Primary, secondary, and other outcomes, including the 6

specific measurement variable (eg, systolic blood
pressure), analysis metric (eg, change from baseline, final
value, time to event), method of aggregation (eg, median,
proportion), and time point for each outcome. Explanation
of the clinical relevance of chosen efficacy and harm
outcomes is strongly recommended

[6V)

Participant timeline 1 Time schedule of enrolment, interventions (including any 7-8
run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly recommended

(see Figure)

-
—
N

Sample size Estimated number of participants needed to achieve study 9
objectives and how it was determined, including clinical
and statistical assumptions supporting any sample size

calculations

+
—
(&)

Recruitment Strategies for achieving adequate participant enrolment to n/a

reach target sample size

Fig.2 (continued)
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Fig.2 (continued)

and other trial data, including any related processes to
promote data quality (eg, duplicate measurements,
training of assessors) and a description of study
instruments (eg, questionnaires, laboratory tests) along
with their reliability and validity, if known. Reference to
where data collection forms can be found, if not in the
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Methods:
Assignment of
interventions (for
controlled trials)
Allocation: sequence  #16a Method of generating the allocation sequence (eg, 7
generation computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a
random sequence, details of any planned restriction (eg,
blocking) should be provided in a separate document that
is unavailable to those who enrol participants or assign
interventions
Allocation #16b Mechanism of implementing the allocation sequence (eg, 7
concealment central telephone; sequentially numbered, opaque, sealed
mechanism envelopes), describing any steps to conceal the sequence
until interventions are assigned
Allocation: #16¢c Who will generate the allocation sequence, who will enrol 7-8
implementation participants, and who will assign participants to
interventions
Blinding (masking) #17a Who will be blinded after assignment to interventions (eg, 6
trial participants, care providers, outcome assessors, data
analysts), and how
Blinding (masking): #17b If blinded, circumstances under which unblinding is n/a
emergency unblinding permissible, and procedure for revealing a participant’s
allocated intervention during the trial
Methods: Data
collection,
management, and
analysis
Data collection plan #18a Plans for assessment and collection of outcome, baseline, n/a

@ Springer
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protocol
Data collection plan: #18b Plans to promote participant retention and complete n/a
retention follow-up, including list of any outcome data to be
collected for participants who discontinue or deviate from
intervention protocols
Data management #19 Plans for data entry, coding, security, and storage, n/a
including any related processes to promote data quality
(eg, double data entry; range checks for data values).
Reference to where details of data management
procedures can be found, if not in the protocol
Statistics: outcomes #20a Statistical methods for analysing primary and secondary 10
outcomes. Reference to where other details of the
statistical analysis plan can be found, if not in the protocol
Statistics: additional #20b Methods for any additional analyses (eg, subgroup and n/a
analyses adjusted analyses)
Statistics: analysis #20c Definition of analysis population relating to protocol non- n/a
population and adherence (eg, as randomised analysis), and any
missing data statistical methods to handle missing data (eg, multiple
imputation)
Methods: Monitoring
Data monitoring: #21a Composition of data monitoring committee (DMC); n/a
formal committee summary of its role and reporting structure; statement of
whether it is independent from the sponsor and competing
interests; and reference to where further details about its
charter can be found, if not in the protocol. Alternatively,
an explanation of why a DMC is not needed
Data monitoring: #21b Description of any interim analyses and stopping n/a
interim analysis guidelines, including who will have access to these interim
results and make the final decision to terminate the trial
Harms #22  Plans for collecting, assessing, reporting, and managing n/a
solicited and spontaneously reported adverse events and
other unintended effects of trial interventions or trial
conduct
Auditing #23  Frequency and procedures for auditing trial conduct, if n/a

Fig.2 (continued)
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Ethics and
dissemination

Research ethics
approval

Protocol amendments

Consent or assent

Consent or assent:
ancillary studies

Confidentiality

Declaration of
interests

Data access

Ancillary and post trial
care

Dissemination policy:
trial results

Fig.2 (continued)

Q

any, and whether the process will be independent from
investigators and the sponsor

Plans for seeking research ethics committee / institutional
review board (REC / IRB) approval

Plans for communicating important protocol modifications
(eg, changes to eligibility criteria, outcomes, analyses) to
relevant parties (eg, investigators, REC / IRBs, trial
participants, trial registries, journals, regulators)

Who will obtain informed consent or assent from potential
trial participants or authorised surrogates, and how (see
Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled
participants will be collected, shared, and maintained in
order to protect confidentiality before, during, and after the
trial

Financial and other competing interests for principal
investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset,
and disclosure of contractual agreements that limit such
access for investigators

Provisions, if any, for ancillary and post-trial care, and for
compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial
results to participants, healthcare professionals, the public,
and other relevant groups (eg, via publication, reporting in
results databases, or other data sharing arrangements),
including any publication restrictions

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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Dissemination policy: ~ #31b
authorship professional writers
Dissemination policy: ~ #31c
reproducible research
Appendices
Informed consent #32
materials
Biological specimens  #33

Authorship eligibility guidelines and any intended use of n/a

Plans, if any, for granting public access to the full protocol, n/a
participant-level dataset, and statistical code

Model consent form and other related documentation n/a
given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage of n/a

biological specimens for genetic or molecular analysis in
the current trial and for future use in ancillary studies, if

applicable

The SPIRIT checklist is distributed under the terms of the Creative Commons Attribution License CC-
BY-ND 3.0. This checklist was completed on 30. January 2021 using https://www.goodreports.org/, a
tool made by the EQUATOR Network in collaboration with Penelope.ai

Fig.2 (continued)

Secondary outcome measures

Secondary efficacy end points included carbon monox-
ide—confirmed CARs for weeks 9 to 12 (CAR 9-12 Wks)
and 9 to 52 (CAR 9-52 Wks) and 7-day point prevalence
of abstinence at weeks 12, 24, and 52. Smoking abstinence
will be self-reported and validated by measurements of
exhaled carbon monoxide levels with a calibrated hand-
held monitoring device (MicroCO, Vyare Medical, Inc.)
during clinic visits. Additional outcomes of interest will
be: [1] Compare varenicline to placebo for changes in
body weight and/or waist circumference at weeks 12, 24,
and 52; [2] Compare varenicline to placebo for changes
of diabetic outcomes (fasting blood glucose, HbAlc,
insulinemia, and albumin to creatinine ratio) at weeks
12, 24, and 52; and (3) Compare varenicline to placebo
for changes in blood pressure (BP) and heart rate (HR) at
weeks 12, 24, and 52;

Safety end points

A summary table will present the number of events (includes
lab data), number of subjects and severity of adverse events
(AEs), and serious adverse events (SAEs). Any events docu-
mented in the period from the point of treatment initiation
until 1 week after randomized treatment has been discon-
tinued (V14) will be considered as relevant to the analysis.

@ Springer

Additional measures

Given that a better understanding of predictors of smoking
cessation can be useful in identifying potential quitters
and likely relapsers and that little is known about these
predictors in diabetics, the role of different predictors of
abstinence at week 12, week 24, and week 52 will also
be examined. The level of smoking reduction will be also
assessed in the participants who cannot achieved continu-
ous abstinence at 12, 24 and 52 week.

Randomization and interventions
Allocation to study treatment

Patients will be randomly assigned to either varenicline
or placebo in a 1:1 ratio by using a computer-generated,
3-block randomization scheme.

Formulation and packaging

Varenicline (0.5 mg tablets) and placebo will be supplied
in blinded bottles according to the computerized assign-
ment. The hospital pharmacy will be in charge of randomi-
zation and packaging of the bottles.
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Drug administration

Treatment will begin after the baseline visit.

Participants randomly assigned to varenicline will be
titrated to full dose within the first week (0.5 mg/day for
3 days, 0.5 mg twice daily for 4 days; then 1 mg twice daily
for the following 11 weeks). The day of up-dosing will cor-
respond with the planned target quit date (TQD), one or two
days before visit 2 at Week 1. Dosing should occur with a
glass of water and it is recommended that subjects eat prior
to dosing. There must be at least 8 h between the morn-
ing and evening dosing. If not tolerated, the dose may be
reduced temporarily or permanently to 0.5 mg twice daily.
The placebo tablets will look the same as the varenicline
tablets. Dose titrations and allowable adjustments will be
the same for both agents.

Compliance

Subjects will return blister cards at each programmed visit
and a dosage record will be registered. Diabetic smokers will
be subjected to their usual care throughout the study.

Cessation counseling

Both treatment groups will receive the same smoking ces-
sation counseling starting at baseline and throughout the
whole duration of the study. One-on-one counseling will be
provided for up to 10 min and, whenever possible, done by
the same counselor throughout the study.

Study visits

The study will consist of a total of 19 visits: a screen-
ing visit, a baseline visit (V1), 12 study visits during the
12-week treatment phase (V2 to V13, of which 4 will be
telephone contact visits) followed by an additional 5 study
visits during the 40-week follow-up phase (V14 to V18, of
which 2 will be telephone contact visits) (Fig. 1). Activities
carried out during study visits are detailed in Table 1.

Screening visit

At screening, patients who expressed an interest to partici-
pate in the study, will be checked for eligibility by evaluat-
ing the criteria for inclusion and exclusion. Medical history,
and smoking history will be noted. Physical examination
will be performed. BP and HR will be measured. Blood
and urine will be collected for standard clinical laboratory
evaluations (including HbA1C). Qualified participants will
be then invited to attend the Baseline visit.

Baseline visit (V1)

The Baseline Visit will be scheduled no less than 3 work-
ing days after screening so that laboratory results would
be available for review. Patients with abnormal laboratory
results judged to be clinically significant will not be con-
sidered for inclusion. Eligible patients are asked to go over
the patient information sheet and to sign the consent form.
General socio-demographic features, medical hx, drug pre-
scriptions, smoking hx, and motivation to quit will be noted
in the chronic renal failure (CRF). The following baseline
assessments will be carried out: number of cigarette smoked/
day, eCO levels, blood pressure, HR, BMI, waist circum-
ference, and questionnaires (Fagerstrom Test for Cigarette
Dependence (FTCD), Beck Depression Inventory (BDI),
Beck Anxiety Inventory (BAI)). Blood and urine samples
will be collected for standard clinical laboratory evaluations
(including fasting blood glucose, HbA1C, insulinemia, and
albumin to creatinine ratio). Any AEs will be noted in the
CRF. Eligibility criteria will be reviewed again prior to ran-
domization. Regardless of their assignment, all patients will
receive smoking cessation counseling and instructed to set
a TQD 1-3 days before the next study visit (visit 2 at Week
1). Patients will receive a full week supply of their assigned
treatment prior to check-out (either varenicline or placebo
depending on the study-arm allocation). Study drug will be
dispensed according to the plan illustrated in Tablel.

Treatment study visits 2 to 13

After V1, patients will return for their treatment phase visits
(V2-V13). With the exclusion of Visits 6, 8, 10 and 12 (tel-
ephone contact visits), patients will return to attend weekly
visits to the clinic over the following 12 weeks. Study vis-
its will occur within 3 days of each scheduled visit date.
Patients returning for their Week-1 visit (i.e. V2; TQD-visit)
must have adhered to their TQD, abstaining from smoking
for 1-3 days before the study visit. At each visit, patients
will be reminded of the importance of staying cigarette free
and will receive professional counseling for relapse preven-
tion. Number of cigarette smoked/day, eCO levels, blood
pressure, HR (BMI, and waist circumference only at Week-
12 visit), and AEs will be noted in the CRF. Any unused
study drug will be returned to the principal investigator.
Patients will receive a supply of their assigned treatment
prior to check-out according to the plan illustrated in Tablel.

Follow-up study visits 14 to 18
Following completion of the treatment phase (V2-V13),
patients will continue in the nontreatment follow-up phase

of study. Only patients completing the week-12 visit will
be eligible to continue in the nontreatment follow-up phase
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Table 1 Study schedule/flowchart

Procedure Sc BL Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk Wk

VO VI 1 2 3 4 5 6 7 8 9 10 11 12 13 24 36 44 52
V2 V3 V4 V5 TC V7 TC V9 TC VI1 TC VI3 VI4 VIS5 TC TC VIS8
Vo6 V8 V10 Vi2 V16 V17

Informed consent X

Eligibility Criteria X X

Medical Hx X X

Antidiabetic drug use X X X X X X X X X X X X

Smoking Hx X X

Cigarette consumption X X X X X X X X X X X X X X X X X X X

Exhaled CO X X X X X X X X X X X X

BP, HR X X X X X X X X X X X X X

BMI, waist X X X X

Sociodemographics X

Motivation to quit by VAS X

FTCD X

BDI & BAI X

Self-Efficacy to quit X

by VAS

Cessation counseling X X X X X X X X X X X X X X X X X X

Adverse events X X X X X X X X X

Blood chemistry and CBC X X X X

Urinalysis X X X X

DM lab tests X X X X

Dispense study drug* X X X X X X X X

Dosing record X X X X X X X X

Sc screening, BL baseline, TC telephone contact, CO carbon monoxide, HR heart rate, BP blood pressure, BMI body mass index, VAS visual
analog score, FTCD Fagerstrom Test for Cigarette Dependence, BDI beck depression inventory, BAI beck anxiety inventory, QoL quality of life,

CBC complete blood count, DM diabetes mellitus

*Dispense study drug — a week supply of drug/placebo is dispensed at each visit with the exception of Wk 4, Wk 6, Wk 8 and Wk 10 when a

whole 2 weeks supply is given

(V14-V18). With the exclusion of Visits 16 and 17 (tel-
ephone contact visits), patients will return for their study
visits at week-13 (V14), week-24 (V15), and week-52 (V18).
Number of cigarette smoked/day, eCO levels, BP and HR
(BMLI, and waist circumference only at week-24 and week-52
visits) will be noted in the CRF. Blood and urine samples
will be collected for evaluation of fasting blood glucose,
HbA1C, insulinemia, and albumin to creatinine ratio at
week-24 and week-52 visits.

Study assessments

Besides lab tests (for blood chemistry—including sodium,
potassium, chloride, BUN, creatinine, glucose, SGOT,
SGPT, LDH, alkaline phosphatase, total bilirubin, total cho-
lesterol, HDL, LDL triglycerides, complete blood count—
urinalysis, and T2DM specific lab tests—including fasting
glucose, HbAlc, insulinemia, and albumin to creatinine

@ Springer

ratio), the following assessments will be performed through-
out the study:

Exhaled carbon monoxide monitoring

Participants’ smoking status will be objectively verified by
measurements of exhaled carbon monoxide levels with a
calibrated handheld monitoring device (MicroCO, Vyare
Medical, Inc.). Levels of CO in the exhaled breath of a regu-
lar smoker (eCO) are generally > 10 ppm. Participants will
not be allowed to smoke within 30 min prior to eCO level
measurements.

Office BP and HR measurements

Systolic (SBP) and diastolic BP (DBP) measurements will
be conducted according to the recommendations of the
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Seventh Report of the Joint National Committee on Preven-
tion, Detection, Evaluation, and Treatment of High Blood
Pressure [29]. After a 5-min rest, BP and HR measurements
will be obtained by a semi-automated oscillometric sphyg-
momanometer (Smart Pressure, CA-MI Snc, Parma, Italy).
Two measurements in the sitting position, spaced 1-2 min
apart, will be obtained. Measurements will be taken late in
the morning, and participants asked not to smoke or con-
sume caffeinated drinks for at least 30 min prior to each
visit. The average of two measurements will be considered
for analysis.

BMI and waist circumference

Participants will remove shoes and heavy clothing and
will be weighed using a mechanical column scale (Seca,
Intermed Srl, San Giuliano Milanese, Italia). Height meas-
urements will be taken by using a standing scale slide bar.
BMI will be computed as weight/height? (kg/m?). To cor-
rectly measure waist circumference, place a tape measure
just above the hipbones, then bring the tape measure all the
way around the body until leveling to the belly button. Make
sure tape measure is not too tight and that it’s straight, even
at the back. Check the number on the tape measure right
after breathing out.

Fagerstrom test for cigarette dependence (FTCD)

Cigarette dependence will be assessed via a FCTD ques-
tionnaire [30]. The questionnaire consists of 6 questions
which will be answered by the participant himself/herself.
The scores obtained on the test allow to classify nicotine
dependence into 3 levels: Mild (0-3 points), moderate (4—6
points), and severe (7—10 points).

Beck depression inventory

Subjective ratings of depression will be assessed with Beck
Depression Inventory—II (BDI-II) [31]. The BDI-II is a
21-item, self-report rating inventory that measures charac-
teristic attitudes and symptoms of depression. Internal con-
sistency for the BDI-II ranges from 0.73 to 0.92 with a mean
of 0.86. The BDI-II demonstrates high internal consistency,
with alpha coefficients of 0.86 and 0.81 for psychiatric and
non-psychiatric populations, respectively. Scores from 0
through 9 indicate no or minimal depression; scores from
10 through 18 indicate mild to moderate depression; scores
from 19 through 29 indicate moderate to severe depression.

Beck anxiety inventory

Subjective ratings of anxiety will be assessed with
Beck Anxiety Inventory (BAI) [32]. The BAI evaluates

physiological and cognitive symptoms of anxiety. Each of
the 21 BAI items is descriptive of a symptom of anxiety and
is rated on a scale of 0 to 3. The BAI can be administered
verbally by a trained interviewer or can be self-administered.
The BAI has been found to discriminate well between anx-
ious and non-anxious diagnostic groups and, as a result, is
useful as a screening measure for anxiety in a variety of
clinical populations. It has an average reliability coefficient
of 0.92 and a test—retest reliability of 0.75. Scores from
0 through 7 is interpreted as a "Minimal" level of anxi-
ety; 8—15 as "Mild"; 16-25 as "Moderate", and; 26—63 as
"Severe".

Statistical methods
Sample size determination

The sample size calculation for this RCT was based
on success quit rates from previous smoking cessa-
tion studies [21, 33, 34]. We computed that 174 subjects
(87 per each study arm) will be required to have 90% power
with two-sided 0.05 significance level test to detect a differ-
ence of at least 18.7% between treatment groups for CAR
9-24 weeks. Allowing for a conservative attrition rate of
approximately 40%, the target number of participants will be
increased to a total of 300 (150 per each study arm).

Methods of analyses

Baseline and demographic data will be listed for all treat-
ment groups. Summary statistics will be provided for each
treatment group. At baseline, differences between vareni-
cline and placebo groups will be evaluated by means of
one-way analysis of variance and Mann—Whitney U-test for
normally and not normally distributed continuous variables,
respectively; y* test will be used for categorical variables.
The secondary endpoints will be analyzed using procedures
similar to that described above for the primary endpoint.
Intention-to-treat analysis will be adopted for efficacy eval-
uation, assuming that subjects lost to follow-up continued
smoking.

Safety data will be summarized for both treatment groups
and summary statistics provided.

Any events documented in the period from the point of
treatment initiation until 1 week after randomized treat-
ment has been discontinued (V14) will be considered as
relevant to the safety analysis. AEs will be coded using
MedDRA (Medical Dictionary for Regulatory Activities)
and assigned grades based on NCI CTCAE (National Can-
cer Institute Common Terminology Criteria for Adverse
Events). Between-groups comparisons for both individual
and clustered AE rates will be carried out using Xz testing
or Fisher’s exact test, as appropriate.
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Multiple logistic regression models will be built to iden-
tify independent predictors associated with CARs at week
12, week 24, and week 52.

Safety reporting
Adverse events

All observed or volunteered AEs, regardless of treatment
group or suspected causal relationship to study drug, will
be recorded. This includes symptoms thought to be related
to withdrawal from nicotine. Events involving adverse drug
reactions, illnesses with onset during the study, or exacerba-
tions of pre-existing illnesses should be recorded. Exacerba-
tion of the disease under study (type 2 diabetes), is defined
as a manifestation (sign or symptom) of the illness that indi-
cates a significant increase in the severity of the illness as
compared to the severity noted at the start of the trial. It
may include worsening or increase in severity of signs or
symptoms of the illness, increase in frequency of signs and
symptoms of an intermittent illness, or the appearance of
a new manifestation/complication. Exacerbation of a pre-
existing illness should be considered when a subject requires
new or additional concomitant therapy for the treatment of
that illness during the trial. In addition, clinically signifi-
cant changes in physical examination findings and abnor-
mal objective test findings (e.g., laboratory) should also be
recorded as AEs. For all AEs, the investigator must pursue
and obtain information adequate both to determine the out-
come of the AE and to assess whether it meets the criteria
for classification as a SAE. For all AEs, sufficient informa-
tion should be obtained by the investigator to determine the
causality of the AEs (i.e., study drug or other illness).

Serious adverse events

All SAEs (as defined below) regardless of treatment group
or suspected relationship to study drug must be reported
immediately. A SAE is any adverse drug experience occur-
ring at any dose that:

1. Results in death;

2. Is life-threatening;

3. Results in inpatient hospitalization or prolongation of
existing hospitalization;

4. Results in a persistent or significant disability/
incapacity.

Any SAE or death must be reported immediately inde-
pendent of the circumstances or suspected cause if it occurs
or comes to the attention of the investigator at any time dur-
ing the study through 30 days after the last administration
of study drug. Any SAE occurring beyond 30 days after the
last administration of study drug must be promptly reported
if a causal relationship to study drug is suspected.
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Clinical laboratory parameters and abnormal laboratory
test results

The results of all laboratory tests required by the protocol
will be recorded. All clinically important abnormal labo-
ratory tests occurring during the study will be repeated at
appropriate intervals until they return either to baseline or
to a level deemed acceptable by the investigator or until a
diagnosis that explains them is made. The criteria for deter-
mining whether an abnormal laboratory test result should be
reported as an AE are as follows:

1. Test result is associated with accompanying symptoms,
and/or.

2. Test result requires additional diagnostic testing or
medical/surgical intervention, and/or.

3. Test result leads to a change in study dosing or discon-
tinuation from the study, significant.

additional concomitant drug treatment or other therapy,
and/or.

4. Test result leads to any of the outcomes included in the
definition of a SAE, and/or 5. Test result is considered to be
an AE by the investigator.

The following tests will be completed at the screening and
baseline visits: blood chemistry (including sodium, potas-
sium, chloride, BUN, creatinine, glucose, SGOT, SGPT,
LDH, alkaline phosphatase, total bilirubin, cholesterol, and
triglycerides) and complete blood count. In the event of clin-
ically significant abnormalities, urine samples will be sent
for urinalysis. Moreover, the following additional lab tests
will be carried out at screening, baseline, week 13, week
24 and week 52 (HbAlc, fasting glucose, total cholesterol,
HDL, LDL, triglycerides, insulinemia, albumin to creatinine
ratio, and plasma creatinine).

Results

In total, 300 subjects have been randomized to the vareni-
cline (n=150) or placebo (n=150) groups with 194 sub-
jects completing the study at week 52; 100 in the varenicline
group and 94 in the placebo group. The conduct phase of
the study is completed, while data cleaning and analyses
are ongoing.

Discussion

Smoking and diabetes is a dangerous liaison and promoting
smoking cessation for those with diabetes must be a top pri-
ority [8]. There is a pressing need for efficient interventions
to reduce or prevent morbidity and mortality in smokers with
DM. The high-affinity a4p2 nicotinic acetylcholine receptor
partial agonist varenicline has been shown to to be effective
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for smoking cessation in smokers [19, 20], including those
with cardiovascular disease [21].

COPD [22], or depression [23]However, there is very
limited data about its efficacy and safety in smokers with
diabetes [35], and a clinical trial of varenicline targeted
specifically at smokers with T2DM is warranted to better
inform medical/health authorities (FDA, EMEA) and physi-
cians worldwide. To gather such evidence we will conduct
the first randomized, double blind, placebo-controlled study
of efficacy and safety of varenicline (1 mg BID) in smokers
with T2DM.

The study protocol adopts a number of measures that con-
tribute to quality of the study.

The gold standard to rigorously assess smoking cessation
success in drug trials is continuous abstinence. Consistent
with previous varenicline RCTs [25-27] and the Society for
Research on Nicotine and Tobacco recommendations [28],
we have adopted.

CAR as a robust primary efficacy end point. Although
smoking abstinence will be self-reported, objective bio-
chemical validation by measurements of exhaled carbon
monoxide levels with a calibrated CO meter will be manda-
tory at each study visit.

The RCT study design with extended follow-up at
52 weeks will provide a robust answer to determine the
safety and long-term efficacy of varenicline in T2DM. The
length of the study was based on the consideration that sub-
stantial changes in the primary endpoint (CAR 12-week)
could be reasonably observed early in the course of the trial.
It is however likely that a much longer follow-up period is
necessary to firmly establish findings consistency over time,
hence study duration is extended to 52 weeks. Clearly, ran-
domization will equalize variation in smoking history and
other variables between study arms, thus ensuring high qual-
ity data.

Importantly, the entire study is designed keeping the
welfare of all participants at its center; at every contact par-
ticipants will be counseled to stop smoking by experienced
clinical psychologists. Therefore, the potential long-term
benefit of participating in this study is—under a best case
scenario—to completely stop smoking even after completion
of study follow-ups.

Compliance with the study protocol is critical as fail-
ure to regularly take varenicline would reduce or nullify
the expected quit rates as well as produce inaccurate safety
reporting. Besides, being instructed on the importance of
adhering to their randomized product allocation, partici-
pants will be asked to report any non-compliance via a study
diary and will be informed that biochemical verification of
compliance and assessments checks of adherence will be
conducted at each clinic visits. Strict adherence to the study
protocol should be also aided by frequent weekly visits
for drug checks, during which participants will be asked

to return all empty, part-used, and unused blinded bottles
(containing study drugs/placebo). Any non-compliance will
be recorded in the study diary after counting all empty, part-
used and unused bottles. Although not expected that compli-
ance for this study will be materially different compared to
other comparable studies, our power calculations are over-
estimated to take this into account. Of note, non-compliance
to study products is in itself an interesting outcome and we
will be able to assess the impact of different level of non-
compliance on smoking cessation rates.

Our study has limitations and may face challenges.

First, due to the relatively long duration of the study (52-
weeks), maintaining a sufficient level of subject retention
may be a challenge. Nonetheless, trial attendance and reten-
tion is likely improved by inviting participants to return to
the clinic for their free supply of study drugs, by offering
a dedicated fast track approach for their outpatient clinic
appointments and by providing tailored counseling.

Second, the results cannot be generalized to all diabetic
patients who smoke. We will recruit a (ambulatory) pop-
ulation of diabetic smokers who have been stably treated
for T2DM. Therefore, the study protocol excludes smokers
with untreated disease and T1DM smokers. Moreover, the
study protocol excludes smokers with diagnosed depression
or taking antidepressant medications. Therefore, the study
cannot address the safety or efficacy of varenicline in smok-
ers with comorbid depression, which occurs at a higher rate
in smokers with diabetes than in the general population of
smokers [36].

The results of this RCT with varenicline will help deter-
mine whether an optimally varenicline-treated cohort of
T2DM patients who smoke will experience significant suc-
cess rates, without causing side effects.
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