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Abstract

Introduction: When the Centers for Medicare and Medicaid Services announced coverage for
low dose CT lung cancer screening, they also mandated that imaging centers offer smoking
cessation services. We designed the Optimizing Lung Screening (OaSiS) trial to evaluate strategies
to implement the Public Health Service Guidelines for Treating Tobacco Use and Dependence
during CT screening for lung cancer.

Methods and Design: 0OaSiS was implemented using a pragmatic effectiveness-implementation
hybrid design in 26 imaging clinics across the United States affiliated with the National Cancer
Institute’s National Community Oncology Research Program (NCORP). The 26 sites selected for
participation in the OaSisS trial were randomized to receive either a compendium of
implementation strategies to add or enhance smoking cessation services during lung screening or
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to usual care. Usual care sites were given the option to receive the full compendium of
implementation strategies at the conclusion of data collection. We have evaluated both the
effectiveness of the implementation strategies to improve smoking cessation at six months among
patients undergoing LDCT screening as well as the adoption and sustainability of evidence-based
tobacco cessation strategies in imaging clinics.

Discussion: The OaSis trial was designed to identify opportunities for implementing evidence-
based smoking cessation into LDCT lung cancer screening imaging facilities and to establish the
effectiveness of these services. We report our study design and evaluation, including strengths of
the pragmatic design and the inclusion of a diverse range of screening programs. Establishing
these tobacco cessation services will be critical to reducing smoking related morbidity and
mortality.

Keywords

tobacco cessation; lung cancer screening; PHS guidelines; low dose computed tomography;
smoking cessation; NCORP

INTRODUCTION

In 2011, the National Lung Screening Trial reported that screening with three annual low-
dose chest computed tomography (LDCT) scans could reduce lung cancer mortality by 20%
compared to patients undergoing three annual single-view posteroanterior chest radiographs
[1, 2]. Medical societies and the United States Preventive Services Task Force have endorsed
annual LDCT screening in adults age 55 — 80 who have a 30 pack-year smoking history,
currently smoke or have quit smoking within the past 15 years, and are asymptomatic for
lung cancer [2]. In 2014, The Centers for Medicare and Medicaid Services (CMS) added
annual LDCT lung cancer screening as a covered service benefit for persons at high risk for
lung cancer who meet these eligibility criteria, with the exception of limiting the age range
to 55 — 77 years (instead of 80 years) [3].

In order to receive payment, CMS requires multiple qualifications of the imaging center and
the interpreting radiologist, including that the LDCT imaging center “make available
smoking cessation interventions for current smokers.” What is not specified in the mandate
is what qualifies as “available” or what must be included in the “interventions.” Services
could be as limited as ask, advise, and refer, or as resource intensive as multi-session
individual counseling.

Multiple factors affect the types of cessation services LDCT imaging centers can provide.
Health care delivery system factors may include: the referral and follow-up procedures for
lung cancer screening (LCS); provider willingness and capacity to offer cessation support;
space for confidential conversations about smoking cessation; reinforcement for cessation by
the primary care provider before and/or after the screening visit; availability of centralized
cessation services within a hospital and/or community-based services, etc. [4]. Patient
factors may also affect uptake of these services, such as receptivity to cessation support, time
constraints imposed by a routine imaging visit, self-efficacy to quit, prior quit attempts, and
familial support for quitting.
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The Public Health Service Guidelines for Treating Tobacco Use and Dependence offer
evidence-based health system, provider, and patient strategies for tobacco cessation which
are cost-effective and can impact a large number of smokers. These strategies, often referred
to as the 5As, include the following: Ask patients about tobacco use at every visit; Advise all
tobacco users to quit; Assess readiness to quit; Assist patients who are willing to quit; and
Arrange follow-up contact [5]. While clinics routinely ask patients to quit smoking, they
often fail to advise them to quit, assess their readiness to quit, assist them in quitting and
arrange follow-up contact [6, 7].

We designed the Optimizing Lung Screening (OaSiS) trial to evaluate strategies to
implement the PHS Guidelines during routine CT screening for lung cancer and the
effectiveness of these strategies in lung screening patients [8]. To ensure the 5As were
implemented in the imaging setting, our protocol was designed to help screening clinics
incorporate the following evidence-based elements of effective tobacco cessation programs:
1) implement a current tobacco user identification system within the imaging setting for all
patients undergoing lung screening; 2) educate clinic staff about strategies and resources to
promote cessation; 3) dedicate specific personnel responsible for organizing each clinic’s
efforts to promote cessation; and 4) encourage the use of effective, evidence-based
treatments for tobacco cessation that are feasible for patients undergoing lung screening.
Combining systems- and provider-level services is more effective in promoting cessation
than either approach alone [5]. This study was funded as part of the National Cancer
Institute’s (NCI) Smoking Cessation at Lung Examination (SCALE) Collaboration to
conduct research on smoking cessation treatment among patients who are screened for lung
cancer [9].

1.1 Implementation Framework

Implementation science focuses on the translation of scientific discovery into “real world”
clinical and community-based settings [10]. Implementation research is intended to close the
gap between efficacious interventions (such as the PHS Guidelines) and real-world health
care (such as community-based LDCT lung cancer screening imaging facilities) [11].
Importantly, implementation science emphasizes adaptation to the “local context” to embed
evidence-based interventions in clinical settings [12]. Our implementation strategy is multi-
faceted and targets the health care delivery system, including providers and the imaging
clinics.

The implementation strategy builds upon constructs from organizational change theories
(e.g., Diffusion of Innovations). These constructs include organizational climate and culture
(compatibility of tobacco cessation services within the clinical mission of lung cancer
screening) [12]. We expect implementation of the PHS Guidelines to depend on the
simplicity of the services (e.g., nicotine replacement therapy recommendations versus
intensive onsite counseling), the ability to try and adapt strategies to the local needs and
resources, and the resources and support for different approaches (creating systems for
feedback on success of cessation services in promoting quitting among screening patients)
[13-16].

Contemp Clin Trials. Author manuscript; available in PMC 2021 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Page 4

Implementation Strategies

Figure 1 provides an overview of the four implementation strategies used to encourage the
adoption PHS Guidelines in imaging clinics: Webinars, Site Visit and Strategic Planning,
Performance Coaching using Audit and Feedback, and Peer Learning Calls.

Webinars: Personnel from all intervention clinics were invited to watch four webinars
(each <20-40 minutes) on the importance of tobacco cessation for patients undergoing lung
screening, evidence-based strategies to assist patients with quitting, brief intervention for
behavior change (motivational interviewing and pharmacotherapy), and a specially tailored
webinar for CT technologists that integrates elements of the three previous webinars. All
webinars were conducted live and trainers were available to answer questions. We also
recorded all webinars to make them available to individuals who could not attend the
scheduled live session. After completion of the four webinars, a site visit and strategic
planning session were scheduled.

Site Visit and Strategic Planning.—Three to four members of the research team
(including at least one physician, one social scientist, and a project manager) visited each
imaging clinic participating in the intervention arm. The site visit commenced with an
introductory dinner with members of the NCORP research team, as well as representatives
from radiology and the imaging clinic, key institutional leaders, and members of the Wake
Forest research team. This was often the first time that staff from different parts of the same
health system had met one another and served as a critical ice-breaker and foundation for the
full site visit. The site visit continued the following morning with an overview of the study
purpose and timeline, a tour of the imaging clinic where the cessation support services
would be implemented, and a strategic planning session, where key decision makers at the
health system and potential cessation implementers were invited to engage.

Strategic planning was facilitated by the OaSiS research team. The strategic planning
facilitators explained the purpose of the strategic planning session, helped clinics identify
strengths within their organization that could facilitate routine cessation support for patients
undergoing screening for lung cancer (e.g., dedicated staff for smoking cessation), identified
potential barriers to implementation (e.g., lack of training of clinicians or other personnel in
smoking cessation), and identified opportunities external to the organization that could affect
implementation (e.g., availability of free/low cost resources that promote cessation). Sites
were encouraged to select strategies based on the likelihood of adoption and sustainability
after conclusion of the trial.

Each clinic identified strategies that could be implemented immediately with limited
resources (short-term outcomes) and those that required adaptation or post-training support
(long-term outcomes). The research team encouraged the clinic personnel to prioritize
strategies that focused on “assisting” patients with cessation and “arranging” follow-up care
for patients who want to quit. We prompted clinics with a variety of evidence-based
cessation strategies, some that required very limited resources and are very easily
implemented with minimal interruptions to clinic flow. The strategic planning session
resulted in an Action Plan. The action plan identified which cessation support strategies
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would be adopted and when, who was responsible for implementing them, and identified
potential barriers and solutions to implementation. Importantly, this strategic planning
session created a public accountability for implementation.

After the strategic planning session was completed, the NCORP staff and the OaSiS team
discussed the planned data collection to be conducted by the NCORP staff. Following the
site visit, the research team provided (electronically) the written Action Plan to the tobacco
cessation champion and NCORP personnel, which incorporated the decisions made during
the site visit. Site personnel had an opportunity to revise and return the edited version to the
research team. Approximately 4-6 weeks after the site visit, the OaSiS team and the site
implementation team initiated the first performance coaching telephone call.

Performance Coaching: Performance coaching lasted for approximately 4-8 months
during the implementation phase of the trial and utilized the Action Plan that was developed
as part of the strategic planning process. Coaches were those research personnel who
facilitated the site visit. Coaching has predominantly been used in performance management
as a strategy for offering ongoing support and feedback to employees [17, 18] and is an
adaptable methodology aligned with the unique needs of lung cancer screening sites.
Coaches provided support and feedback to help clinics implement smoking cessation
services identified in their action plan [17]. There were four main dimensions to coaching:
(1) provided direction, which included clear articulation of the goals and values of
implementing tobacco cessation services during LDCT screening; (2) offered support during
implementation (identifying gaps in implementation and helping identify improvements) in
conjunction with the Action Plan; (3) engaged personnel within the lung cancer screening
process in problem-solving; and (4) identified and brainstormed strategies to remove barriers
to implementation. Coaching included phone conferences among site personnel and
coaching teams approximately once every 4-8 weeks after the site visit. Project managers
and coaching teams were responsive to concerns raised by the sites in-between coaching
calls. Interactions with sites regarding implementation (electronic, phone, in-person) were
documented in a coaching tracking log.

Provision of a Toolkit: Each intervention site received a starter pack of at least 50
“toolkits” to give current smokers undergoing lung screening (independent of whether or not
they enrolled in the study). The toolkit included patient-focused, low-cost health promotion
materials (e.g., bag clips and glasses wipes with QuitLine number, refrigerator magnets with
quitting promotional messaging) and substitutes for the “hand-to-mouth” habit that would
otherwise be satisfied with cigarettes (e.g., chewing gum, lollipops). Sites were given the
option to personalize their toolkits, but the kits were designed to be very low cost and
sustainable. Information on re-ordering supplies was made available to all intervention
clinics.

Audit & Feedback: Sites were provided with descriptive data after at least 10 patients had
completed a survey 14 days after their lung imaging appointment. The 14-day survey
included a comprehensive list of the smoking cessation support strategies that could be
offered to patients during the routine screening encounter. We facilitated a discussion that
focused on the strategies the site chose to adopt and those that patients reported they
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received. These data provided early feedback to the sites from the patients’ perspectives on
adoption and implementation of cessation services.

Peer Learning Calls: Sites were also invited to participate in brief (<30 minute) peer
learning calls that were led by 1 or 2 sites on lessons learned pertaining to implementation of
smoking cessation services, recruitment, and/or data collection. The intent was for sites to
learn from one another regarding the challenges and strategies to overcome them pertaining
to the OaSisS trial. Peer learning calls happened approximately every other month and were
voluntary. The calls were moderated by the project management team.

METHODS

Study Overview

The Optimizing Lung Screening (OaSiS) trial (NCT03291587) used a pragmatic
effectiveness-implementation hybrid design (Type I1) of imaging clinics across the United
States affiliated with the Wake Forest National Cancer Institute’s National Community
Oncology Research Program (NCORP) Research Base [19]. Twenty six sites were invited to
participate with the goal of retaining 22 for the duration of the trial. The sites participating in
the OasSisS trial were randomized to receive either the compendium of implementation
strategies previously described or to usual care. Usual care sites were offered the all
implementation strategies at the conclusion of data collection. Sites and their personnel were
unblinded to the randomization arm. Patients seeking care in these clinics were notified at
the time of their appointment that their clinic was participating in the trial; however, they
were unaware whether their site was an intervention or usual care site.

The trial was designed to simultaneously evaluate the effectiveness of a compendium of
implementation strategies to reduce 7-day smoking prevalence measured at six month post-
LDCT and to evaluate the reach, adoption, adaptation, and sustainability of evidence-based
smoking cessation services offered in imaging clinics.

Imaging Clinic Eligibility, Recruitment, and Measurement:

Setting: NCORP is an NCI-supported national network that brings cancer clinical trials and
cancer care delivery research to the community. NCORP includes 46 community sites of
which 12 are designated as minority/underserved community sites; there are 1000+ locations
affiliated with the community sites.

Eligibility: An email was sent to all NCORP community sites within the Wake Forest
NCORP Research Base network describing the study and eligibility criteria. Community
sites were asked express their interest in participating and to nominate imaging clinics for
participation; only one clinic from each community site would be randomly selected to
participate in the trial. NCORP sites were eligible to participate in this trial if they had an
imaging clinic that screened at least 50 patients for lung cancer within the preceding six
months, and if they agreed to be randomized and participate in all aspects of the intervention
and evaluation. Sites also agreed to have NCORP research personnel serve as the study
liaison for evaluation purposes and to identify another individual to serve as a tobacco
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cessation program champion. The major qualifications of the champion included a
commitment to smoking cessation, communication skills, and the capacity to affect change
within the imaging facility. Champions were individuals such as a lung cancer screening
coordinator or navigator, nurse or advanced practice professional on site who provides
cessation services, or physician leaders of the imaging program.

Recruitment: Twenty eight interested community sites completed a brief eligibility survey
that assessed lung cancer screening volume, the racial/ethnic composition of lung cancer
screening patients, availability of tobacco cessation support services (e.g., medication,
counseling, QuitLine) within an imaging clinic affiliated with the community site. Some
community sites nominated more than one clinic. Twenty-six community sites in twenty
states were selected to participate, including all 6 minority sites that expressed interest. Our
goal and power calculations were based on 22 sites completing the trial with each site
accruing 50 baseline participants to the trial. One non-minority site refused participation due
to health system transitions prior to randomization; a replacement community site was
selected. Clinics were matched based on lung screening volume and racial/ethnic diversity,
and then they were randomly assigned to the treatment or usual care arm. One intervention
and one usual care clinic were unable to accrue patients to the trial and dropped out of the
study in Year 3. Twenty-four sites completed all aspects of the trial, exceeding our original
goal of 22 sites.

Measurement: NCORP site personnel completed a single brief organizational assessment
at baseline and in Year 4 of the study for each participating imaging clinic. See Table 1.

Key Informant Eligibility, Recruitment and Measurement:

Eligibility: Key informants, who would participate in baseline semi-structured interviews,
were eligible if they were age 18 or older, a member of the lung cancer screening team or
someone responsible for implementing or supporting smoking cessation support for patients
receiving lung cancer screening (e.g., centralized tobacco treatment specialist). They were
included in the protocol to understand the facilitators and barriers to implementing cessation
support in the lung imaging setting.

Recruitment: NCORP personnel worked with the research team to identify at least two
key informants according to the eligibility criteria. Key informants included program
champions, imaging facility program directors (e.g., CT practice manager), health care
providers (e.g., physicians, nurses, CT technicians), and centralized tobacco treatment
specialists. Written informed consent was obtained from each key informant.

Measurement: Interviews were conducted by the research team via telephone, audio
recorded, and transcribed verbatim. Each key informant received a $25 gift card for
participation. Table 2 provides a summary of the constructs measured at baseline and Year 4.

2.6 Lung Screening Patients: Eligibility, Recruitment, and Measurement:

Eligibility: All self-reported current smokers (defined as smoking ‘every day’ or ‘some
days”) aged 55-77, who met the CMS eligibility criteria for lung cancer screening and who
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showed up for their screening appointment, were eligible to participate in the study. Patient
exclusion criteria included: current use (previous 30 days) of a tobacco dependence
treatment including bupropion, varenicline, or nicotine replacement because the person was
trying to quit. The use of bupropion for depression did not exclude the patient from
participating nor did the occasional use of nicotine replacement therapy or e-cigarettes to
avoid smoking in public spaces. Those with a physical or cognitive impairment that would
prevent a person from engaging in survey research (such as blindness, deafness, or
dementia) and non-English speaking patients were also excluded from the trial. Of the 1,503
screened for eligibility to date, 78 (5.2%) were ineligible due to actively trying to quit or due
to an impairment that would prevent them for participating in research. Despite patients
expressing a strong desire to quit, few were actively trying to do so.

Recruitment: Patients scheduled to undergo LCS were screened for study eligibility by
NCORP personnel via telephone prior to their lung screening appointment or in-person on
the day of their appointment. Eligible patients who expressed interest in the study were
approached immediately prior to their LDCT by NCORP research personnel to review the
informed consent document and to participate. A signed informed consent form was
obtained. All patients who presented for lung cancer screening throughout the duration of
the trial, regardless of whether or not they were enrolled, were notified that the study was
ongoing, but they were not made aware whether the imaging clinic was in the intervention or
usual care arm of the trial.

Measurement: Patient participants completed surveys administered by NCORP personnel
at four time points: The baseline survey was conducted in person immediately preceding the
patient’s LDCT appointment, and three follow-up surveys were administered by telephone
(14 days, 3 months, and 6 months after baseline). Table 1 summarizes the measures at each
survey. Surveys took approximately 15 minutes or less to complete. See Table 3.

Study participants were offered a $10 gift card for participation in each survey. To minimize
attrition, NCORP staff mailed reminders to participants about 1-2 weeks prior to the 3- and
6-month follow-up surveys. At least three attempts were made to reach each participant by
phone. As a final step, the team could mail a survey to non-respondents with an enclosed
incentive (gift card).

Salivary cotinine: Patients who self-reported not smoking at the 6-month telephone
follow-up were sent a mailed saliva collection kit to biochemically validate self-reported
tobacco use. The saliva kits were mailed out centrally by the Wake Forest NCORP Research
Base. The mailed salivary collection kit includes a salivette (a plastic vial that contains a
small cotton roll, like those used by dentists) along with written instructions on how to
obtain the salivary sample. Saliva samples were collected from participants using SalivaBio
Oral Swab saliva collection kits available from Salimetrics, Inc. (Carlsbad, CA). Saliva
specimens were mailed to the NCORP Research Base Core Lab, centrifuged to collect the
saliva from the swabs, the volume measured, and transferred to smaller freezer tubes for
storage of the specimen at —80°C. Cotinine levels were determined by ELISA using the high
sensitivity Salivary Cotinine quantitative Enzyme Immuno Assay kit provided by
Salimetrics, Inc. Saliva samples were analyzed in duplicate. When the determined level of a
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sample is above the upper range of the ELISA (200 ng/mL), the assays are repeated with a
higher sample dilution to obtain cotinine levels within the standard range of the assay.
Participants who returned the samples received a $20 gift card. While this method was the
most feasible solution for biochemically validating patients self-reported tobacco use
behavior, it is impossible to confirm the identity of the individual who provided the sample —
a limitation of the study.

2.6. Primary Outcome and Statistical Analysis Plan

The primary outcome of the study is biochemically-validated past 7-day tobacco use
assessed at 6 months post screening visit. Original power calculations were based on 22 of
26 sites completing the trial with each site accruing 50 patient participants (n=1,100) and a
6-month retention rate of 76% (n=832). Because we retained 24 instead of 26 clinics for the
duration of the study, we have exceeded our baseline patient accrual goal. Six month data
collection is ongoing.

Sample size estimates were based on the following data. Approximately 48% of patients
who present for lung cancer screening are current smokers, and the percentage of persons
who successfully quit smoking in the previous year ranges from 4.9% (among 45-65 year
olds) to 7.4% (among persons 65 and older) [20, 21] Receipt of counseling to promote
cessation (vs. no counseling) increases abstinence 1.3 to 2.3 fold (low versus high intensity
counseling), while pharmacotherapy (vs. placebo) increases the odds of abstinence 2.3-3.1
fold (patch vs. varenicline) [5]. With this sample size, we had 80% power to detect a
difference in the primary outcome (7-day abstinence) between groups. This calculation
assumes that the control group abstinence rate was 10% and the intervention group rate was
20% using a 2-sided Z-test for comparing proportions with alpha=0.05 (2-sided). For this
calculation, in order to account for the cluster randomized design we used an intra-class
correlation value of 0.03 [22]. This calculation should be conservative since the control
group abstinence rate may be lower than 10% which would mean that the intervention effect
could also be less and still lead to statistical (and clinical) significance.

In order to compare groups, a multi-level logistic regression model approach will be used
[23]. This model allows for both fixed and random effects to be included. The initial model
for the primary analysis included two fixed effects: community site (used in the
randomization) and intervention (yes, no). Additionally, we included one random effect,
imaging clinic. The model can be written as Yijk = p+ yk+aj+ pk(j) + ei(jk), where Yijk is
the outcome (i.e. 6-month smoking abstinence) measured on the ith participant, under the jth
intervention in the kth clinic; y is the grand mean; yKk is the cluster (site) for clinic k; aj is
the fixed treatment effect for group j; Bk(j) is the random effect of the kth clinic nested
within the exposure group; and ei(jk) is the error term for the ith participant nested within
the treatment group and clinic. Other fixed effects can be added at the patient level (e.g., age,
gender, race). The random clinic effect allows the possibility of correlated observations
(participants) within clinics.
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Qualitative Analysis:

Analysis of key informant interviews included: (1) professional transcription and
verification; (2) entering transcriptions into Atlas Ti software for data management; (3)
development of a common coding system and data dictionary among two members of the
team with experience conducting qualitative data analysis; and (4) an iterative comparison of
transcripts for codes and themes relevant for implementing smoking cessation services in
LDCT lung cancer screening programs.

Key metrics and qualitative data analysis will focus on the following implementation
constructs at baseline and follow-up: adoption, fidelity, and adaptation, and sustainability.
We hypothesize that adoption depends upon the confidence and ability of clinic personnel to
implement the PHS Guidelines; the relative advantage of different strategies compared to
one another, in terms of personnel investment, time, other demands; compatibility of the
strategies with mission of the LDCT screening program, and simplicity to implement. At
follow-up, we focus the qualitative analysis on fidelity — the extent to which screening sites
implemented the strategies in accordance with the Guidelines and adaptations that had to be
made (role function, workflow considerations) to adopt the PHS Guidelines. The follow-up
interview will also focus on sustainability of the strategies following the completion of the
OaSiS trial and the critical features that were needed to ensure their long-term
embeddedness within the imaging clinic.

Pragmatic Explanatory Continuum Indicator Summary (PRECIS-2): Our
multidisciplinary team (including 4 physicians and 4 social and behavioral scientists)
independently completed the PRECIS-2 evaluation to assess the pragmatic nature of the trial
in nine domains: eligibility (who is selected to participate in the trial), recruitment (how are
participants recruited), setting (where is the trial being done), organization (what expertise
and resources are needed to deliver the intervention, flexibility in delivery (how should the
intervention be delivered, flexibility in adherence (what measures are in place to ensure
participants adhere to the intervention), follow-up (how closely are participants followed),
primary outcome (how relevant is it to the participants) and primary analysis [24-27](to
what extent are all data included). Each domain was evaluated on a 1 (very explanatory) to 5
(very pragmatic) Likert scale and from the perspective of the imaging clinic and patient
participant. Summary scores are depicted in Figure 2. The study was deemed rather or very
pragmatic, with a median score of 4 or higher on 6 of 9 domains (eligibility, setting,
flexibility in both delivery and adherence, primary outcome and primary analysis). The least
pragmatic aspect of the trial is follow-up.

DISCUSSION

OasSiS is in its fourth of five years. Enrollment included 26 clinics of which 24 have
remained in the trial. All clinics have completed baseline and follow-up organizational
surveys. Sixty health system personnel completed 60 baseline key informant interviews and
follow-up interviews are ongoing, with goal of accruing 48 key informants. 1,053 patient
participants have enrolled reflecting 88% of our goal. All data collection will be completed
within six months. Collaborating with the Wake Forest NCORP Research Base and the
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NCORP community sites has been instrumental in outstanding accrual. We expect to
comfortably exceed 90% of our patient participant accrual goal. With robust, multi-level
data, we will be able to answer the major question of the NCI SCALE initiative [9]: How to
support lung cancer screening patients to quit smoking whereby optimizing the screening
encounter to improve patient outcomes.

An estimated 8.7 million US adults are eligible for low-dose computed tomography (LDCT)
lung cancer screening, and up to half of patients presenting for lung cancer screening are
current smokers [1]. Because tobacco use is a leading cause of death and quitting smoking is
the most powerful way to decrease lung cancer mortality, there is a critical need to
implement effective smoking cessation within LDCT chest screening. Quitting, even later in
life, increases life expectancy [28], decreases risk of competing causes of death [29, 30],
improves survival among lung cancer patients [31], and maximizes the cost-effectiveness of
lung cancer screening [32, 33]. Cessation services can also be used to correct
misconceptions about lung cancer screening that may inadvertently lower the likelihood of
quitting [34].

The lung cancer screening environment distinct from primary care practices, the traditional
locale for smoking cessation [35-38]. Accordingly, prior research “cannot be applied
without consideration of the setting” (RFA-CA-15-011). While organizational priority of
integrating smoking cessation within lung cancer screening is high, implementation of the
strategies that “assist” patients with quitting and ensure follow-up care is limited [4]. The
OasSisS trial was designed to identify opportunities for implementing evidence-based
smoking cessation into LDCT lung cancer screening imaging facilities and to evaluate the
effectiveness of evidence-based smoking cessation support in community-based imaging
settings.

There may be several barriers to the effectiveness and implementation of evidence-based
smoking cessation support in the imaging setting. Patients come to the imaging center for
screening and may not be primed for quitting smoking, leading to lower motivation to accept
cessation support. Patient motivation may be further weakened if a negative LDCT screen
creates a false sense of security about personal risk of lung cancer [6, 34]. Additionally,
patients may never see a physician during their visit, and CT technicians often do not feel
empowered to counsel or support patients to quit smoking. Upon rare opportunity when
patients interact with physicians, providers will likely perceive cessation as secondary to
screening and satisfy the CMS mandate through an “ask, advise, and refer” mechanism.
Imaging center staff may feel that smoking cessation assessment or advice is out of their
scope or comfort zone. This “fulfillment” of the mandate may be no more than checking a
box, and patients might not follow up with referrals [4, 39]. Finally, lung cancer screening is
evolving rapidly in varied clinical contexts (e.g., radiology, pulmonology, free standing
clinics vs. hospital systems). Different clinical contexts may have unique cultures and
clinical operations systems making a ‘one size fits all” approach to implementing tobacco
cessation services unlikely.

The rationale for study design was based on the following. First, we have evidence-based
guidelines to promote cessation that have been tested in various clinical venues and have
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demonstrated success via meta-analyses. We cannot assume, however, that the PHS
Guidelines will be efficacious in the context of LDCT lung cancer screening. Second, the
strategies that accompany these guidelines are likely to be adopted if they are easy to
implement (e.g., they are time and cost neutral, they are well-received by the implementers,
they fit within the mission of the organization) and there is organizational support for
implementation. Third, strategies may be adapted to simplify implementation without
sacrificing the PHS Guidelines integrity.

We have carefully considered the opportunities and challenges inherent in the OaSisS trial
and cluster randomized trials, more generally. A summary of those is listed below.

1. Partnership with NCORP:

Working with NCORP, a cooperative group structure, allowed us to recruit 26 community-
based imaging sites in 20 states and to enhance the diversity of the types of clinics and
patients we enrolled in this trial. The network contains over 1,000+ participating locations
affiliated with 46 community sites of which 12 are minority/underserved sites. Sites have an
existing infrastructure and an expectation that they will engage in cancer care delivery
research as part of their NCI designation and funding and were therefore externally
incentivized to participate in the OaSis trial. Additionally, NCORP utilizes a centralized
institutional review board structure decreasing the need for site-by-site comprehensive IRB
review (many sites, but not all, “recognize” the NCI Central Institutional Review Board
(CIRB) for ethical review). Moreover, the infrastructure for recruitment of participants and
data collection with support from the Wake Forest NCORP Research Base minimized the
research team investment in costs generally associated with data collection, quality control,
and training multi-site studies.

Nonetheless, there were some challenges associated with the NCORP partnership including
length of time to study activation due to preparation of the protocol and IRB revisions
requested by the CIRB. In addition, a few NCORP sites experienced challenges engaging
imaging clinics; the NCORP infrastructure was created to support oncology treatment trials,
and therefore, a partnership with diagnostic radiology was new which necessitated forging
new relationships and regulatory considerations. There was also a learning curve in helping
NCORP personnel at several sites understand the distinctions between randomized patient-
level oncology trials and cluster randomized pragmatic trials that intervene with providers
and health systems. Finally, due to staff turnover at the local level, two sites were unable to
accrue and ultimately withdrew from the study.

2. Trade-off between fidelity and adaptation.

A common challenge to all cluster randomized trials is the need to apply interventions with
fidelity across diverse settings. At times, there may be the need to allow adaptations of the
interventions given unique resources and support at each site. An example of this in the
OaSis trial is the provision of brief motivational counseling and pharmacotherapy support.
This is a well-established and efficacious approach to treating nicotine addiction. In some
sites, personnel were available to offer this support by a patient navigator at the time of their
lung screening appointment. However, in other sites, this support was offered by creating an
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automated, proactive referral to evidence-based cessation interventions utilizing only local
resources that were sustainable after the research. These nuances in site-specific adoption of
the PHS Guidelines create unique challenges regarding measuring fidelity, adaptation, and
effectiveness when there are varied interventions used in multiple sites.

3. Communication and coordination across multiple sites and with a large, multi-
disciplinary team.

In a study with 26 sites across 20 states, it was necessary to create an organizational
structure and communication strategy to ensure optimal implementation. NCORP provides
an exceptional framework for communication regarding all aspects related to evaluation.
Local personnel are often seasoned researchers with experience partnering with trialists from
around the country. From an implementation perspective, however, it was necessary to create
teams of individuals who assumed responsibility for each intervention site. We chose to have
a 3—4 person research team for each site that included a project manager and at least two
faculty (one clinical and one behavioral scientist). Team communication, facilitated largely
by the project management team, served as a critical nexus for communication both within
sites, across sites, and for the multidisciplinary research team. Having a single point of
contact for the team was essential to the overall operations of this large, multi-site trial.

Future Directions: Using the data from this hybrid trial, we will develop a scalable toolkit
that can be shared with other imaging settings outside the OaSis trial. The goal of the toolkit
is to support the successful implementation of evidence-based tobacco cessation strategies
into clinical settings with LDCT lung cancer screening programs, in the absence of a
research study. The toolkit will be developed by the research team and external advisory
board (EAB) members using the action plans, performance coaching notes, and key
informant interviews. We will explore which smoking cessation strategies were most often
adopted and under what health system and imaging setting contexts, as well as those
perceived to be the most feasible, appropriate, and efficacious by imaging clinic personnel.
The research team will meet bi-weekly during a 6-8 month period to develop and refine
each section of the comprehensive toolkit with support from members of our EAB Sections
will be brief and written in clear, simple language with step-by-step planning templates for
imaging clinics to follow. After each section is developed and refined, the document will be
reviewed by the EAB and program champions from the intervention clinics, as well as
national stakeholders from professional medical societies (e.g., ASCO) and non-profit
agencies committed to cancer prevention and smoking cessation (e.g., ACS, American Lung,
Legacy). This will be an iterative process with multiple opportunities for feedback.

Anticipated topics within the toolkit include: How to use the toolkit.; Why smoking
cessation is important for LDCT patients; Evidence-based approaches to promote quitting.;
Assessing clinic’s readiness to implement evidence-base strategies; What does it take to
implement the PHS Guidelines in imaging settings; Resources needed for implementation;
Roadblocks/detours/delays and overcoming barriers; How to adapt the PHS Guidelines to
meet the clinics’ need; Identifying and using existing health system resources; Sustaining
what you start.
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Conclusion: The external validity and scalability of our results will be strengthened by our
pragmatic design and inclusion of a diverse range of screening programs. We expect the
OASIS trial to yield rich information about the barriers and facilitators of implementing and
sustaining tobacco cessation services within varied lung cancer screening sites, as well as the
effectiveness of the these strategies for promoting smoking cessation among LDCT
screening patients.
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Webinars

1.  Importance of cessation for
patients undergoing lung
screening

2. Shared decision making and
lung cancer screening

3. PHS Guidelines to help
patients quit (e.g.,
Motivational interviewing &
pharmacotherapy)

4, Webinar for CT technicians
highlighting their role to help
patients quit smoking

I 2.5 hours (5 webi

over several weeks, “30 minutes

each)

Site Visit & Strategic Planning

. Introductory dinner meeting
. Overview of visit
. Tour imaging facility
. Site visitor preparation
. Strategic planning session
. Evaluation planning session
. Develop an Action Plan using
SWOT methodology
* Cessation strategies
that will be
implemented
*  Bywhom
* When
* How
Investment: 8 hours (single site
visit)

- T N TR

Performance Coaching using Audit &
Feedback

1. Telephone-based performance
coaching with site visitors and
implementation team
approximately every 4-8 weeks,
depending on needs of site

2. Uses Action Plan to facilitate
implementation

3. Audit & feedback: provision of
survey data to sites summarizing
patient reported receipt of smoking
cessation strategies during the
imaging encounter

Investment: Variable (depends on

needs of the clinic), but at least 4 hours

during a 6-8 month time period.
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Peer Learning Calls

1. Facilitated by intervention sites
regarding bariers and strategies to
implementation and evaluation

2. Topies covered include: types of
cessation supports offered, getting
busy-in to offer cessation services,
recruitment challenges

Investment: Approximately one per
month for 30 minutes. Voluntary.

Audience: health care providers (e.g, radiologists, CT techs, practice

smoking ¢ ion for patients

patient navig tobacco specialists)

screening for lung cancer

Figure 1:

Implementation Strategies to Promote Smoking Cessation Services for Patients Undergoing
Screening for Lung Cancer

Contemp Clin Trials. Author manuscript; available in PMC 2021 April 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Primary outcome - How
relevant is it to participants?

Follow-up - How closely are
Ip7?

Primary analysis - To what extent are all
data included?

P

Flexibility - What
participants adhere to the intervention?

es are in pl

to make sure F Y
delivered?

Eligibility - Who is to particif in the trial?

Recruitment - How are participants
recruited into the trial?

Setting - Where is the trial
being done?

Organisation - What ex

ity - How

id the inter

Domain Definition Median Score (Min-Max)
(n=8)
Eligibility To what extent are the participants in the trial 4.5 (2-5)
similar to those who would receive this
intervention if it was part of usual care?
Recruitment How much extra effort is made to recruit 3.5 (3-5)
participants over and above what that would
be used in the usual care setting to engage
with patients?
Setting How different is the setting of the trial and 4.0 (4-5)
the usual care setting?
Organization How different are the resources, provider 3.0(3-5)
expertise and the organization of care
delivery in the intervention arm of the trial
and those available in usual care?
Flexibility (delivery) How different is the flexibility in how the 5.0 {4-5)
intervention is delivered and the flexibility
likely in usual care?
Flexibility How different is the flexibility in how 4.5 (3-5)
(adherence) participants must adhere to the intervention
and the flexibility likely in usual care?
Follow-up H different is the intensity of measurement 2.5 (2-4)
and follow-up of participants in the trial and
the likely follow-up in usual care?
Primary outcome To what extent is the trial's primary outcome 5.0 (4-5)
relevant to participants?
Primary analysis To what extent are all data included in the 4.5 (2-5)
analysis of the primary outcome?
Scoring: l=very explanatory; 2=rather explanatory; 3=equally pragmatic/explanatory; 4=rather
pragmatic; S=very pragmatic

Figure 2:
Multidisciplinary Team Ratings (n=8) of the Pragmatic Explanatory Continuum Indicator

Summary (PRECIS-2) for the Optimizing Lung Screening Study (OaSiS) Effectiveness-
Implementation Hybrid Trial (Type I1)
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Table 1:

Measurement of Sites Participating in the OaSiS Trial

« Baseline (RedCap Survey), n=26: Rural vs. Urban; Health System Ownership (e.g., independent; hospital system, private vs. public);
Imaging Clinic Staffing (FTEs); Payer Mix ; (e.g., % Medicaid; Medicare; Commercial Insurance; Uninsured); Self vs. Provider Referral for
Lung Screening; Length of Time Offering Lung Screening; # of LDCT Screened Patients in Prior 6 months; Percentage of Screened Patients
who are Smokers; Presence of Central Coordinator/Navigator for Shared Decision making; Smoking Cessation Services Offered (during and
after lung screening)

« Year 4 (RedCap Survey), n=24: Length of Time Offering Lung Screening; # of LDCT Screened Patients in Prior 12 months; Percentage of
Screened Patients who are Smokers; Payer Mix (e.g.% Medicaid; Medicare; Commercial Insurance; Uninsured); Self vs. Provider Referral for
Lung Screening; presence of a multidisciplinary thoracic oncology program; Requirement for shared decision making; Presence of Central

Coordinator/Navigator for Shared Decision making; Smoking cessation services offered (before, during and after lung screening);
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Table 2:

Constructs in the Semi-Structured Interviews of Key Informants Participating in the OaSiS Trial

« Baseline (n=60): Open-ended questions about availability of smoking cessation services; organizational readiness/priority/advantage of
implementing cessation services; resources needed for implementation; and feasibility and appropriateness of varied cessation services in the
imaging setting (quantitative)

« Follow-Up (Target Accrual, n=48): Open-ended questions about availability of smoking cessation services; organizational readiness/priority/
advantage of implementing cessation services; resources needed for implementation; and feasibility and appropriateness of varied cessation
services in the imaging setting (quantitative); sustainability of smoking cessation services implemented during the trial in terms of
organizational capacity, strategic planning and ability to adapt services to changes in the health system. Follow-up key informant interviews are

currently ongoing.
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Table 3:

Measurement of Lung Cancer Screening Participants in the OaSiS Trial (Baseline Accrual Goal, n=1,200; 50
participants for each of the 24 participating sites). To date, 1,053 participants have enrolled in the study (88%).

Baseline (In-Person): Demographics (e.,g, sex, age, race, ethnicity, education, marital status, income, insurance); Health Status; Prior History
of Cancer; Perceived Lung Cancer Risk and Worry; Perceived Benefit of Quitting; Quit Behavior (Readiness and Confidence to Quit, Prior Quit
attempts); Self-Reported Smoking Status (Past 7 and 30 days; Nicotine Dependence (Fagerstrom); Number of Pack Years Smoked; Number of
Cigarettes per Day; Other Tobacco Products Used (e.g., e-cigarettes)

« 14 Days (Telephone): Scope and Satisfaction with Smoking Cessation Services Received during and after LDCT (e.g., asked about tobacco,
assessed readiness to quit, cessation support services received; follow-up cessation services provided after LDCT screening); Receipt and
Understanding of Lung Screening Results; Smoking Status (Past 7 and 30 days)

« 3 Months (Telephone): Scope and Satisfaction with Smoking Cessation Services Received during and after LDCT (e.qg., asked about tobacco,
assessed readiness to quit, cessation support services received; follow-up cessation services provided after LDCT screening); Lung Cancer Risk
and Worry; Perceived Benefits of Quitting; LungRads Score; Lung Screening Impact on Tobacco Use Behavior; Smoking Status (Past 7 and 30
days; Nicotine Dependence); Number of Pack Years Smoked; Number of Cigarettes per Day; Other Tobacco Products Used (e.g., e-cigarettes)

« 6 Months (Telephone): Lung Cancer Risk and Worry; Perceived Benefits of Quitting; Changes in Demographics (e.g., marital status); Lung
Screening Impact on Tobacco Use Behavior; Smoking Status (Past 7 and 30 days; Nicotine Dependence

« Biochemical Validation of Self-Reported Smoking Status: Mailed Salivary Cotinine Kit
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