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Evaluating Pragmatism of Lung Cancer Screening
Randomized Trials with the PRECIS-2 Tool

Erin A. Hirsch, PhD, Jamie L. Studts, PhD, Susan Zane, MD, Marina McCreight, MHP,
and Amy G. Huebschmann, MD

Objective: Lung cancer screening (LCS) implementation has been challenging for community and rural
primary care settings. One contributing factor may be that the randomized clinical trials (RCTs) that
form the evidence base are guided by explanatory methods not reflective of primary care settings. This
study applied the PRagmatic Explanatory Continuum Indicator Summary (PRECIS - 2) tool to determine
the pragmatism of LCS RCTs envisioned through a decentralized, primary care lens.

Methods: LCS RCTs were identified from efficacy meta-analyses, and the VA Demonstration Project
was chosen as a nonrandomized multi-center comparator case. Two independent raters evaluated
PRECIS-2 domains for each trial. Ratings were completed on a 5-point scale, where 1 indicated com-
pletely explanatory and 5 indicated completely pragmatic. Mean PRECIS-2 scores were calculated for
each study and each domain. Descriptive information from raters’ comments was used to describe dif-
ferences between the most pragmatic and most explanatory RCTs.

Results: Eleven RCTs and the VA Demonstration Project were evaluated. Mean PRECIS-2 scores for
each study ranged from 2.12 to 3.33, with the DLSCT rated the most explanatory and the Lung Screening
Study and ITALUNG studies rated the most pragmatic. Six domains had a mean score <3, indicating more
explanatory (eligibility, recruitment, setting, organization, staff flexibility, follow-up). The remaining 3
domains had mean scores >3, indicating more pragmatic (adherence, outcome, analysis).

Discussion: This approach of evaluating each study from a primary care lens demonstrated that LCS RCTs
trended toward a more explanatory nature, incorporating considerable support and infrastructure that extend

beyond the capacity of typical primary care settings in the US. (J Am Board Fam Med 2025;38:56-83.)

Keywords: Cancer Screening, Early Detection of Cancer, Implementation Science, Lung Cancer, Pragmatism,
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Introduction

Lung cancer screening (LCS) with low-dose CT
(LDCT) has unparalleled potential to transform
lung cancer outcomes and improve survival among
high-risk individuals. When performed annually,

LDCT reduced lung cancer specific mortality by
approximately 20% relative to standard chest radi-
ography."? Unfortunately, translation from clinical
trial to real-world practice has been onerous and
slow, hindered by multilevel barriers. Ten years
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after receiving a grade B recommendation by the
US Preventive Services Task Force,’ rates of LCS
among eligible individuals have only reached 5.8%
nationally* and sustained annual participation is
extremely low at 22%,” starkly lower than >90%
rates reported in large efficacy trials."

The Centers for Medicare and Medicaid Services
(CMS) mandated several LCS process requirements’
that have impacted implementation in community,
rural, and low-resource settings.*” To meet these
logistic requirements, organizational structures of
LCS programs predominantly fall into 1 of 3 types:
centralized, decentralized, or hybrid.10 In a central-
ized model, the entire screening process, from identi-
fying eligible individuals through a shared decision
making visit, referral for LDCT, and results report-
ing and follow-up, is conducted by the program with
limited primary care involvement. These types of
programs typically have navigators or coordinators to
facilitate the LCS process.'® In a decentralized struc-
ture (the most common form of primary care in the
US), the program only performs the LDCT and
interpretation, with all other components completed
by primary care/ordering clinician.'® Hybrid pro-
grams use aspects of both centralized and decentral-
ized programs.'® Centralized program structure has
been associated with improved adherence to LDCT
follow-up recommendations and may help minimize
racial disparities.'""'? Unfortunately, centralization
may be unrealistic for rural and low-resource settings
with limited personnel and financial means.

Often the first-point of contact in the health care
system, primary care has an important and increasing
role in cancer screening and early detection.'’
Specific to LCS, the role of primary care is vitally im-
portant because clinicians must refer patients for
LCS, and clinician recommendation is a leading
factor for why individuals undergo LCS.'*
Common barriers for LCS in primary care include
difficulty idendfying eligible individuals, uncertainty
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of eligibility guidelines, and time constraints with
competing health priorities.">'® Given both
USPSTF and CMS guidelines are largely based on
efficacy results of large randomized controlled tri-
als (RCTs),*’ it is no surprise that processes
required to received reimbursement for services
are not particularly pragmatic in nature, leading to
challenges with real-world application for primary
care. To strengthen this evolving role, more em-
phasis must be placed on understanding how to
support primary care’s role in LCS."”

While it was vitally important to test the efficacy
of LCS under ideal circumstances with RCTs, it is
also essential to test the effects of LCS in usual care
settings. Pragmatic clinical trials test interventions
under real-world conditions to determine whether
results generalize to a broader range of delivery set-
tings and populations, emphasizing external valid-
ity.'!” This contrasts with efficacy-focused trials,
also termed explanatory trials, that exert greater con-
trol over trial variables, delivery settings, and popula-
tions to test whether an intervention works under
ideal conditions, placing a greater emphasis on inter-
nal validity.'®'” The design of the clinical trial is
determined by the desired outcome, although clinical
trials are rarely exclusively explanatory or prag-
matic.'"” The Pragmatic Explanatory Continuum
Indicator Summary (PRECIS-2) tool was developed
by multiple invested partners, including clinical tria-
lists, clinicians, policy makers and the public, to guide
trial planning and use appropriate procedures and
measures.'” For example, if the research question
asks whether the intervention studied will be effective
across a breadth of settings and populations, then it
should choose a study design that is more pragmatic
than explanatory."’

Given the challenges implementing LCS in pri-
mary care to date,">" the study goal was to determine
whether existing LCS RCT's were more explanatory
or pragmatic for primary care clinics, according to the
PRECIS-2 tool. The premise was that identifying ele-
ments of trials that are more pragmatic may yield les-
sons for improving LCS implementation in primary
care. Although the PRECIS and PRECIS-2 tools
were Initially developed for planning trials, they have
also been used to assess the level of pragmatism of pub-
lished trials.?*%* Our specific aim was to use the
PRECIS-2 tool to rate LCS RCTs that compared
LDCT to a control arm, as envisioned through a
decentralized, primary care lens. This perspective is
important because this is a common model of LCS
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Figure 1. Assumptions of “usual care setting” for a decentralized, primary care perspective: Assumptions are
based on the prevailing primary care infrastructure at the time of the rating process in 2022.””*® Abbreviations:
LDCT, low-dose CT; LCS, Lung cancer screening; CMS, Centers for Medicare and Medicaid Services.

Assumption 1

Primary care is part of a
decentralized LCS
approach and clinicians

are responsible for nearly
all aspects of the LCS
screening process.*

Assumption 2

In the United States,
primary care is
predominantly

reimbursed through a
fee-for-service
framework, where

Assumption 3

Primary care clinics in the
United States have
limited capacity for
population health

activities related to LCS.t

providers are paid for
each service performed.

Notes: *Primary care is responsible for finding eligible candidates, performing shared-
decision making and tobacco cessation counseling, and facilitating all necessary follow-
up after the LDCT procedure, including the differential tracking/referral processes
needed for individuals with no nodules, low-risk nodules and high-risk nodules.
tPopulation health related activities includes identifying eligible patients for LCS apart
from point-of-care visits,as well as challenges to complete the other CMS-specified steps
of the LCS screening process in a systematic and timely manner.

delivery in the United States, particularly in rural
areas, and primary care has reported the most chal-
lenges and barriers to LCS implementation.®”'>1¢

Methods

Selection of Studies Chosen for Rating

RCTs included in this study were identified from
recent meta-analyses focused on evaluating the effi-
cacy of LDCT screening on lung cancer and/or all-
cause mortality,” > including studies that offered a
detailed randomization process and study procedures.
Excluded studies lacked published data for the com-
monly reported PRECIS-2 domains of population,
setting, outcomes, and analysis. Given the populaton
health focus, the VA Demonstration Project (VADP)
was selected as a non-RCT multi-center comparator

case that initiated screening following the publication
of National Lung Screening Trial (NLST) results.*®

Assumptions of LCS within Primary Care

PRECIS-2 was developed as a rating scale to assess
the degree to which a trial is more explanatory or
pragmatic across 9 domains: 1) eligibility, 2) recruit-
ment, 3) setting, 4) organization, 5) flexibility of
delivery, 6) flexibility of adherence, 7) follow-up, 8)
primary outcome, and 9) primary analysis.'” Each
domain has relevance and contributes to the overall
PRECIS-2 score. To rate the PRECIS-2 domains in
a standardized fashion, raters need clarification of
what a “usual-care setting” is able to accomplish, as

described by Luoma et al*® Based on our decentral-
ized primary care perspective, the research team of
primary care clinicians, LCS experts, and health
services researchers reached consensus on the
assumptions, shown in Figure 1, of usual primary
care capacity to guide PRECIS-2 ratings.”’*®

Development of Rating Checklist and Data
Collection

Each RCT meeting eligibility criteria was rated across
all 9 PRECIS-2 domains on a 5-point Likert scale,
where 1 indicated completely explanatory, 3 indicated
equally explanatory and pragmatic, and 5 indicated
completely pragmatic. A complete description of the
PRECIS-2 tool and domains are available else-
where.!” We adapted a rating tool used to evaluate
PRECIS-2 in a prior review.”° This tool included rele-
vant LCS information for each PRECIS-2 domain to
consider about a decentralized primary care approach,
according to the 3 assumptions of LCS within primary
care (Figure 1). The aspects of each PRECIS-2 do-
main that make it more pragmatic or explanatory are
briefly described in Table 1, with the complete rating
tool included as Appendix 1.

The PRECIS-2 tool has been shown to have good
interrater reliability and face validity,”” and consist-
ent with prior use of PRECIS-2 for retrospective
RCT analysis, 2 raters independently rated each
included RCT and a third rater was used for arbitra-
tion, if necessary.’’* Raters had expertise in
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Table 1. Description and Rating Anchors for Each PRECIS-2 Domain*

PRECIS-2

Domain

Domain Description*

Completely Explanatory
(PRECIS-2 anchor = 1)

Equally Explanatory/
Pragmatic
(PRECIS-2 anchor =3)

Completely Pragmatic
(PRECIS-2 anchor =5)

1) Eligibility
Criteria

2) Recruitment
Path

3) Setting

4) Organization

5) Flexibility
(delivery by
staff)

6) Flexibility

(adherence)

6) Follow-up

7) Primary
Outcome

8) Primary
Analysis

Who is selected to
participate in the
trial?

How are participants
recruited in the
trial?

Where is the trial
being done?

What expertise and
resources are
needed to deliver
the intervention?

How should the
intervention be
delivered?

What measures are in
place to make sure
participants adhere
to the
intervention?

How closely are
participants
followed-up?

How relevant is it to
participants?

To what extent are
all data included?

Sample much more narrow
than representative
population (meets
USPSTF or CMS

guidelines)

General advertising
without relevance to
usual care population,
recruitment requires
extra effort

Few or one clinical sites
that are not at all
representative of usual
care site

Intervention requires many
extra hours of staff time
or infrastructure

Intervention is protocol-
driven with extensive
oversight from clinicians

Close monitoring to
maximize participant
adherence

Frequent visits for data
collection during
intervention period

Measures/terms collected
not relatable to
participants/society and
requires additional
training to measure

Analysis excludes data from
individuals with poor
adherence or missing
data (“per protocol
analysis”)

Most “typical”
participants included
some exclusions that
limit study population

Some extra effort/
resources used to
recruit beyond usual
care

More than one clinical
sites that is partially
representative of usual
care

Intervention requires
some extra time of
infrastructure

Intervention allows
flexibility at discretion
of clinician

Few strategies to
monitor and increase
adherence

Some added visits for
data collection during
intervention

Measures/terms
somewhat
understandable to
participants/society
and can be assessed in
usual care

Data from all study
participants included
but rigor slightly
reduced

Sample representative of
population expected to
receive intervention in
usual care setting (meets
USPSTF or CMS
guidelines)

Participants recruited
unobtrusively during
clinic visits

Multiple sites nearly
identical to usual care

Intervention integrated
into usual care and
requires no extra time or
resources

Intervention oversight and
follow-up managed by
clinician

Methods to maximize
adherence within realm
of usual care (i.e., send
reminders)

No additional visits than
what would be
completed in usual care

Measures/terms
understood by
participants/society and
easy to assess

Data from all participants
included with imputation
if needed

Abbreviations: CMS, Centers for medicare and medicaid services; PRECIS, PRagmatic Explanatory Continuum Indicator Summary.
*Domain descriptions are from Loudon, et al. BM7, 2015 19

implementation science, primary care practice, and
lung cancer screening. To standardize PRECIS-2
ratings, an initial rater calibration phase was used, as
described by others.”**! During calibration, the tool

was tested with 2 randomly selected RCTs by 2

raters that subsequently rated all trials (SZ and MM),
and scores were then discussed and clarified with the
greater study team before rating additional studies.
Two raters (SZ and MM) then independently rated 2
or 3 studies at a time and participated in routine con-
sensus meetings to discuss ratings and agree on a

Data Analysis
Characteristics of trials included in this investigation
were analyzed descriptively to provide information
on each RCT study design, eligibility criteria, and
descriptions of LDCT and control arms. For each
study, the mean PRECIS-2 composite and a mean

single score for each PRECIS-2 domain for each
study. A third rater (EAH) arbitrated ratings as nec-
essary through additional consensus meetings to dis-
cuss ratings and supporting text.
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Abbreviations: LDCT, low-dose computed tomography; PRECIS, PRagmatic Explanatory Continuum Indicator Summary; SD, standard deviation; SEM, standard error mean.

*PRECIS-2 ratings are presented as mean (*standard deviation). Each rating anchor was developed for the decentralized primary care lens.
Study design and control arm characteristics are not available for the VA Demonstration Project because it is not a randomized controlled trial.

PRECIS-2 domain score average was calculated. We
qualitatively compared characteristics of trials with
composite scores and domain scores that were highly
pragmatic and highly explanatory. Descriptive in-
formation from raters’ comments was used to
describe differences between the most pragmatic
and most explanatory RCTs. This study is IRB
exempt since it uses data available in published
manuscripts.

Results

Selection of Studies

Recent meta-analyses identified 12 LCS RCTss that
met the eligibility criterion of comparing LDCT to
a comparator arm.”> > Of these 12 RCTs, 1 was
excluded’® due to insufficient published data to
complete the PRECIS-2 ratings. Inclusion of the
non-RCT comparator case (VADP?®) left 12 stud-
ies available for review.">?%*'=*Y To better inform
PRECIS-2 ratings, additional manuscripts contain-
ing information about study procedures were used
when available (e-Table 1).

Characteristics of Included Studies

Characteristics of each study are presented in
Table 2. Most studies (67%) were conducted in
Europe, compared LDCT screening to no screen-
ing in the comparator arm, and completed screen-
ings at muldple locations. Study procedures were
predominantly completed at specialized hospitals
affiliated with academic, research, or cancer centers.
All studies included a minimum baseline and 1 an-
nual LDCT screening in the comparator arm,
except for the Chinese AME Thoracic Surgery
Collaborative Group®' that incorporated a baseline
and 1 biennial LDCT. The Multicentric Italian
Lung Detection (MILD)*® study randomized to 2
separate intervention arms, 1 annual screening and
1 biennial screening. In addition, the Dutch-
Belgian Randomized Lung Cancer Screening T'rial
(NELSON)* lengthened the frequency of screen-
ing over the study to intervals of 1 year, 2 years,
and 2 and a half years (LDCTs performed at base-
line, years 1, 3, and 5.5).

PRECIS-2 Ratings

The composite PRECIS-2 score for each study
ranged from 2.12 to 3.33 (Table 2). The VADP*®
was rated as 3.00, similar in its ratings to other RCTs,
despite its aim to enroll a more geographically diverse
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Figure 2. Comparison of least and most pragmatic trials illustrated on the PRECIS-2 wheel: The Lung Screening
Study and the ITALUNG trial were the most pragmatic studies, while the Danish Lung trial was the least prag-
matic. The organization domain was unratable for the Danish Lung trial due to inadequate information available
in manuscripts to complete a rating. Abbreviation: PRECIS, PRagmatic Explanatory Continuum Indicator

Summary.

1. Eligibility criteria

9. Analysis_,._

8. Primary Outcome

7. Follow-up

6. Flexibility (adherence)

= Danish Lung

set of hospitals. Figure 2 illustrates the differences in
each PRECIS-2 domain between the most explana-
tory trial, the Danish Lung Cancer Screening Trial
(DLCST)** (mean PRECIS-2 score 2.12 (Standard
Deviation (SD) *+0.83)) and the 2 most pragmatic
trials, the Lung Screening Study (LSS)*® (mean
PRECIS-2 score 3.33 (+0.50)) and the ITALUNG
study’” (mean PRECIS-2 score 3.33 (*0.87)).
Descriptive information and rationale for each do-
main of these 3 studies are presented in Table 3. The
Danish Lung trial was rated as highly explanatory
for several PRECIS-2 domains, including stricter
exclusion criteria, infeasible primary care recruit-
ment strategies, screening completion at a single
center, and diagnostic follow-up that was highly
protocol-driven. The LSS was rated as highly
pragmatic in several PRECIS-2 domains, due to
broader eligibility criteria that resembles current
CMS guidelines, recruitment and study proce-
dures completed across several sites, and primary
care discretion for diagnostic follow-up of positive
results. ITALUNG also had broader inclusion
criteria, utilized multiple screening centers, and

4 - 2. Recruitment Path

3. Setting

4. Organization

5. Flexibility (staff)

= = Lung Screening Study ~ -----* ITALUNG

involved primary care in the recruitment and sup-
port for study participants, increasing adherence,
as would be the case in clinical practice.
Composite mean PRECIS-2 scores for each do-
main for all eleven RCTs are illustrated on the
PRECIS-2 wheel in Figure 3 (as a non-RCT the
VADP?% was excluded). Six domains had a mean score
<3, indicating more explanatory, including eligibility
(mean score =2.91 (%+0.83)), recruitment (mean
score =2.54 (*0.69)), setting (mean score=2.50
(£0.97)), organization (mean score = 2.86 (£0.69)),
staff flexibility (mean score =2.62 (+2.92)), and fol-
low-up (mean score =2.72 (=0.65)). The remaining
3 domains had mean scores >3, indicating they were
more pragmatic in nature, including adherence (mean
score = 3.18 (£0.40)), outcome (mean score =3.27
(£0.79)), and analysis (mean score=3.54 (£0.9)).
The spread of PRECIS-2 for each domain across the
12 studies are included in e-Figure 1;a 5 rating (com-
pletely pragmatic) was specified only 4 times across all
12 studies, once for primary outcome (DANTE
study’”) and 3 times for analysis ITALUNG,*
NLST,! and VADP?S studies). Similarly, a 1 rating
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Table 3. Comparison and Rationale for PRECIS-2 Ratings of Least and Most Pragmatic Randomized Controlled

Trials

Most Explanatory First Most Pragmatic Trial
Trial (Danish Lung) (Lung Screening Study)

PRECIS-2 PRECIS-2 Description and Rationale PRECIS-2 Description and Rationale for

Domain Rating for Domain Rating Rating Domain Rating

Eligibility criteria 2 Age/Smoking History Inclusion: 4 Age/Smoking History Inclusion:
50-70years and minimum 20 pack 55-74 and minimum of 30 pack
year smoking history, currently year smoking history, currently
smoke or quit within past 10 years. smoke or quit within past 10 years.
Important exclusion: If formerly Important exclusion: Participation
smokes, must have quit after age 50. in another cancer prevention trial
Rationale: Only including Rationale: Eligibility is slightly less
individuals through 70 years, having inclusive of current LCS-eligible
quit smoking within past 10 years, individuals by CMS guidelines,
and must have quit smoking after with added exclusion that does not
age 50 excludes some typical LCS- match current eligibility.
eligible individuals.

Recruitment path 2 Interested individuals responded to 3 Participants recruited from sites
advertisements in regional participating in the Prostate, Lung,
newspaper and weeklies. Colon, and Ovarian screening
Rationale: Recruitment completed trials. Recruitment through flyers
without relevance to LCS and clinician recommendation.
population, but didn’t appear to Rationale: Recruitment completed
utilize a lot of extra effort or at research centers with existing
incentive. staff and partially recruited through

clinician recommendation.

Setting 2 Screening completed at one medical 3 Study completed at six academic or
center. cancer centers with specialized
Rationale: Only one screening site, resources.
however, appeared partially Rationale: Most study sites are
representative of usual care sites. academic medical centers and not

completely representative of usual
care.

Organization Not ratable Adequate information not available in 3 Primary care involved in specialist
manuscripts to rate organization referral for high-risk nodules. No
domain. tobacco cessation was incorporated

in study.

Rationale: Primary care had
discretion to follow and work-up
positive, high-risk nodules,
however, annual screening was
considered a study procedure.

Flexibility (staff) 1 Diagnostic follow-up was very 4 Work up of positive results left to
specialized and protocol driven with participants’ medical team,
no discretion for clinicians. although referrals and suggested
Rationale: No discretion for diagnostic algorithms were
clinicians, especially primary care, provided if asked.
for LDCT results follow-up and Rationale: Primary care had
work-up flexibility for work-up of positive

LDCT results with suggested
diagnostic algorithms available if
needed.

Flexibility 3 Tobacco cessation was offered and 3 Yearly screening for negative scans,

(adherence) annual visits with high adherence positive scans worked-up outside of
across all screening rounds. study but research called to make
Rationale: Annual study visits are sure at 4 and 8 weeks to make sure
not too burdensome and the same participants were being evaluated.
frequency as annual screening Rationale: Study personnel made a
although study visits are more maximum of two phone calls to
involved than a yearly LDCT. follow-up on individuals with

positive results.
Follow-up 1 Annual study visits with pulmonary 3 Results were mailed to participants

function tests and additional data
collection.

within 3 weeks of scan. Positive
results were referred to primary
care for diagnostic follow-up

Continued

64 JABFM January—February 2025 Vol. 38 No. 1

http://www.jabfm.org

1yb1IAdoa Ag paroalold 1sanb Ag Gzoz Aen 2T uo /Bio wjgel- mmmy/:diny woly papeojumoq "Gzoz Mdy 62 U0 THZYTOVZ 202 Wigel/zzTe 0T Se payslignd 1sii :pajy wed pleog wy


http://www.jabfm.org/

Table 3. Continued

Most Explanatory First Most Pragmatic Trrial
Trial (Danish Lung) (Lung Screening Study)

PRECIS-2 PRECIS-2 Description and Rationale PRECIS-2 Description and Rationale for

Domain Rating for Domain Rating Rating Domain Rating
Rationale: Annual pulmonary although study teams made calls at
function tests and data collection 4 and 8 weeks to urge participants
viewed as much more extensive to receive follow-up. Study
compared to an annual LDCT. evaluated work-ups from medical

record abstraction.

® Rationale: Minimum follow-up on
positive results as work-up was
completed outside study.
Additional data collection from
medical record abstraction may
require extra time and training for
abstractors.

Primary outcome 3 Primary outcome included a 3 ¢ Feasibility trial for the National
reduction of lung cancer specific Lung Screening Trial with primary
mortality by 25% in the LDCT goal of determining feasibility for
arm. accrual for larger LDCT trials.
Rationale: While mortality ® Rationale: Primary outcome as a
reduction is easily understandable feasibility trial not completely
by participants and policy makers, understandable by LCS
this outcome is population health participants/society, however, is
focused and hard to assess in usual very relevant as this trial led to the
care. much larger National Lung

Screening Trial.

Analysis 3 Study procedures appeared to 4 ¢ NCI responsible for scientific
include all data from all participants oversight and data analysis. Ran
in the analysis, but it remained analyses with and without
unclear how data from participants individuals that were later found to
that were lost to follow-up was be ineligible (many due to
handled. participation in the PLCO trial).
Rationale: Analysis rigor reduced ® Rationale: Primary analyses
slightly due to lack of clarity around excluded individuals that were
how participants lost to follow-up found to be ineligible after study
were treated in analysis. enrollment and randomization, but

included a secondary analysis with
all enrolled participants and did not
find any differences in results.

PRECIS-2

Domain Second Most Pragmatic Trial I TALUNG Study)

PRECIS-2 Description and Rationale for Domain Rating
Rating
Eligibility 3 Age/Smoking History Inclusion: 55-69 and minimum of 20 pack year smoking history,
criteria currently smoke or quit within past 10 years.
Important Exclusion: Quit smoking >10years prior (if formerly smoked), prior cancer history
(except non-melanoma skin), general conditions precluding thoracic surgery.
Rationale: Eligibility is less inclusive of current LCS-eligible individuals by CMS guidelines,
but includes most typical LCS eligible individuals.

Recruitment 3 Participants recruited through letters sent to residents aged 55-69 and lived in three regions

path where the screening centers were located and were registered with general practitioners
involved with the trial.
Rationale: Recruitment matched age eligibility and linked with primary care, however, was
completed by mass mailing that required extra personnel time.

Setting 3 Study completed at three screening centers in the Tuscany region of Italy with a single

coordinating center.
Rationale: Study sites affiliated with a Cancer Prevention Research center and not completely
representative of usual care.

Organization 3 Primary care counseled and enrolled participants in study and supported them to follow the

study protocol. Tobacco cessation incorporated in study.

Continued
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Table 3. Continued

PRECIS-2
Domain

Second Most Pragmatic Trial I TALUNG Study)

Flexibility (staff)

Flexibility
(adherence)

Follow-up

Primary
outcome

Analysis

Rationale: Primary care involved through direct contact with study participants and required
some additional staff time beyond usual care.

Although primary care was involved for support, LDCT diagnostic follow-up was protocol-
driven.

Rationale: Explanatory because follow-up of positive and negative LDCT results was
protocol driven with minimum discretion for primary care.

Study participants with negative results “invited” to three additional rounds of screening and
participants with positive results followed work-up protocol with assumed support from
primary care.

Rationale: “Inviting” participants to follow-up rounds and procedures with support from
primary care was considered as encouragement for participants to comply.

Negative results were mailed to participants within 3 weeks of LDCT. Positive results
conveyed by phone call from screening center with follow-up from a pulmonologist. Sputum
collected at baseline and after positive result. Information on control arm collected with
annual interviews of participant/primary care clinician and cancer registry matches.
Rationale: LDCT follow-up was completed by protocol that was considered standard of care.
Sputum collection and control arm interviews require additional time.

Primary outcome was to contribute to the evaluation of LDCT efficacy to lower lung cancer
specific and all-cause mortality as part of the larger European Initiative.

Rationale: Primary outcome is relevant for participants and policy makers and was intended
to be pooled with additional European studies for a population health level mortality
reduction.

All analyses performed with intention-to-treat principle, study ‘drop-outs’ were included in
the active (LDCT) arm.

Rationale: Data from all individuals were included in all analyses and manuscripts included
information about how exclusions were included.

Abbreviations: CMS, Centers for medicare and medicaid services; LCS, lung cancer screening; LDCT, low-dose computed tomogra-
phy; NCI, National Cancer Institute; PRECIS, PRagmatic Explanatory Continuum Indicator Summary.

Figure 3. Composite ratings of PRECIS-2 domains: Composite ratings were calculated by averaging the domain
score for each randomized controlled trial. If a domain was unratable the score was averaged over the number
of studies with available rating data. Abbreviation: PRECIS, PRagmatic Explanatory Continuum Indicator

Summary.
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Table 4. Mean Scores, Number of un-Ratable Domains, Number of Domains Requiring Consensus and
Arbitration*

Number of Studies
Where Scoring
Required a Consensus
between an Explanatory
(<3) or Pragmatic (>3)
or If un-Ratable

Number of Studies
Where Scoring
Required Arbitration by
a Third Reviewer (EAH)

Number of Studies with

PRECIS-2 Domain Mean Score* (= SD) Domains Not Ratable

Eligibility criteria 2.91 (+0.83) 0/12 (0%) 2/12 (17%) 1/12 (8%)
Recruitment path 2.54 (£0.69) 0/12 (0%) 1/12 8%) 0/12 (0%)
Setting 2.50 (£0.97) 1/12 8%) 2/12 (17%) 0/11 (0%)
Organization 2.86 (+0.69) 4/12 (33%) 4/12 (33%) 0/12 (0%)
Flexibility (staff) 2.62 (£0.92) 3/12 25%) 4/12 (33%) 2/12 (17%)
Flexibility (adherence) 3.18 (£0.40) 0/12 (0%) 4/12 (33%) 0/12 (0%)
Follow-up 2.73 (£0.65) 1/12 8%) 3/12 (25%) 1/12 (8%)
Primary outcome 3.27 (+0.79) 0/12 (0%) 4/12 (33%) 0/12 (0%)
Analysis 3.54 (+£0.93) 0/12 (0%) 1/12 8%) 1/12 (8%)

Abbreviation: PRECIS, PRagmatic Explanatory Continuum Indicator Summary.
*Mean ratings were calculated by averaging the domain score for each randomized controlled trial. If a domain was un-ratable the
score was averaged over the number of studies with available rating data.

*PRECIS-2 ratings are presented as mean (*standard deviation).
fConsensus was reached between two primary raters (SZ and MM).

(completely explanatory) was given 5 times, twice
each in the setting (German Lung Cancer Screening
Intervention Trial’” and MILD?® studies) and flexi-
bility for delivery by staff (DLCST** and VA stud-
ies) domains and once in the follow-up domain
(DLCST?*). Four PRECIS-2 domains (setting, orga-
nization, flexibility (adherence), and follow-up) could
not be rated for several studies due to limited informa-
ton available in study manuscripts (Table 4).
Disagreements between pragmatic score (>3) and ex-
planatory scores (<3) or determining if at least 1 do-
main was unratable occurred for 33% of studies, and
consensus was generally achieved between SZ and
MM,; arbitration by a third reviewer (EAH) was needed
for 17% of domains across all 12 studies (Table 4).

Discussion

The PRECIS-2 tool' facilitated retrospective
evaluation of eleven LCS RCT's and the VADP to
evaluate trials on the explanatory to pragmatic con-
tinuum, with the goal of identifying pragmatic
aspects that could help improve and sustain future
primary care implementation. Through this assess-
ment, results revealed the overall mean PRECIS-2
score for each published RCT and the VADP
tended to be middle of the road at approximately
2.0 to 3.0 but leaned more toward explanatory than
pragmatic. This approach of evaluating each study

from a primary care lens demonstrated that these
studies included considerable supports and infra-
structure that were not very pragmatic — and thus
likely go beyond the capacity of typical primary
care teams in the US.

These findings broaden the body of knowledge
that provide insight on how best to support and
guide collaborative partnerships between primary
care and LCS programs. Similar to the domains that
our analysis scored as most “explanatory” (and less
pragmatic/real-world) in this study (eg, recruitment,
setting, organization, staff flexibility, and follow-up),
relate to others’ work (qualitative interview studies)
that found primary care clinician or physician lack
adequate workflows for candidate identification,
referrals, shared decision making, ordering, results
follow-up, and providing educational and outreach
opportunities.*”*" Importantly, primary care clini-
cians are at the forefront of LCS adoption,'’ and
using implementation frameworks and cocreation
approaches* where primary care champions and
practices can work with LCS programs in different
contexts to develop and test alternate clinic work-
flows and other implementation strategies to support
clinician teams will serve to improve screening in
diverse health care settings.

Certain PRECIS-2 domains tended to be more
explanatory and less “real-world” than others.
This sheds light on areas that future trials could
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consider to enhance external validity and inform
implementation. For example, the DLCST** was
rated completely explanatory in the flexibility
(delivery by staff) and follow-up domains due to the
rigidity of the study protocol for diagnostic pulmo-
nary nodule work-up and the lack of primary care
involvement. On the contrary, both the LSS*® and
ITALUNG?® involved primary care for recruit-
ment and support of study procedures and were
rated as more pragmatic. Another notable reason
Danish Lung’* was rated more explanatory was re-
stricted study eligibility by excluding individuals
that had quit smoking before the age of 50, making
the study population much narrower than current
CMS eligibility.’

Evidence prompting the US to move LCS into
clinical practice was primarily based on the NLST
and subsequently adjusted following publication of
the NELSON trial, that detected a 20% and 24%
(for men) relative reduction in lung cancer mortality,
respectively.'” Thus, it is particularly important to
consider areas that were more explanatory for these
trials, as they highlight discrepancies between
approach in the trial, the general populations served,
and the supports available in primary care settings.
Specifically, study clinicians often managed the diag-
nostic referral and work-up process for high-risk
nodules. The NLST had a mean PRECIS-2 rating of
3.11 and NELSON was slightly more explanatory
with a mean rating of 2.78. NLST has been the larg-
est RCT to date with the highest number of screening
centers (53,454 individuals participated at 33 cen-
ters)' contributing to the pragmatism and generaliz-
ability of the study; however, NLST enrolled a
population that is younger, healthier, and less
racially/ethnically diverse than the greater LCS-eligi-
ble population.” Other explanatory elements of the
NLST included a set protocol for pulmonary nodule
management with limited primary care involvement
across the organization, flexibility (staff), and flexibil-
ity (adherence) domains. The second largest study
(NELSON; n = 15,792) included individuals
screened at 4 centers; however, only 17% of the en-
rolled population were women,” highlighting one
study weakness since the incidence of lung cancer is
increasing in women across Europe.” NELSON
also had minimal primary care involvement for the
diagnostic referral process for high-risk nodules.

Across all RCTs, the 2 least pragmatic PRECIS-2
domains were setting (mean score = 2.50) and recruit-
ment path (mean score=2.54), while the 2 most

pragmatic domains were primary outcome and analy-
sis, with mean scores of 3.27 and 3.54, respectively.
Most (9711 RCTs"*323%3% and the VADP?%) con-
ducted study procedures at specialized centers affili-
ated with academic, research, or cancer centers and
limited the involvement of primary care, decreasing
the pragmatism of the setting domain. Recruitment
for FEuropean studies was completed primarily
through broad advertising, which bypassed the need
to identify eligible individuals in a primary care setting.
The majority (8/11) of RCT primary outcomes were
focused on the efficacy of LDCT to detect early-stage
cancer and reduce mortality,"**13%3%33:37:38 while the
remaining RCTs focused on outcomes relevant for
feasibility of a larger trial >
ment and cost-effectiveness. Primary analysis was the

such as ease of recruit-

most pragmatic domain; none of the studies excluded
data from analyses due to poor adherence and all iden-
tified missing data. Importantly, the 2 most pragmatic
domains are not components of contextual factors that
influence implementation and sustainability for pri-
mary care.”

It is also informative to consider how determi-
nants of implementation relate to these findings. The
Practical, Robust Implementation and Sustainability
Model (PRISM) specifies key contextual factors that
influence implementation outcomes, such as reach
to patients and adoption/sustainment by clinics,
as specified in the RE-AIM framework.*’ This
approach is relevant to current endeavors to scale
LCS, as shown by the efforts of the American
College of Chest Physicians and the American
Thoracic Society to develop a collaborative imple-
mentation guide for high-quality lung cancer
screening based on the RE-AIM implementation
framework.”® Aligning these findings with PRISM
allows researchers to consider how domains rated
more explanatory by PRECIS-2 associate with
known implementation challenges.* PRISM deter-
minants of implementation success include: percep-
tions of LCS by staff/patients, characteristics of
staff/patients; policy/funding environment, and the
clinic implementation and sustainability infrastruc-
ture which may be considered as the supports
needed to deliver LCS from patient identification to
follow-up of LDCT findings. In this PRECIS-2
analysis, the least pragmatic domain (setting) reflects
the characteristics of clinics in PRISM and reveals a
large gap between the setting of trials (academic and
research) and the variety of settings represented by
primary care. The eligibility domain reflects the
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characteristics of LCS' participants from PRISM, also
revealing the difference between trial participants
and individuals eligible per recommended guidelines,
with particular underrepresentaton of women and
nonwhite participants.”*?> PRISM also posits that
intervention implementation and sustainability is influ-
enced by organizational infrastructure as reflected by
recruitment, organization, and both flexibility domains
in this analysis. With limited primary care involvement
across many RCTs, these domains had mean
PRECIS-2 ratings between 2.54 — 3.18, indicating tri-
als are not wholly representative of usual primary care.

This PRECIS-2 analysis provided an innovative
approach to describe the pragmatism of RCTs that
form the LCS evidence base, and to the best of our
knowledge, is the first application of an implementa-
tion framework to rate generalizability. This is im-
portant because these critical trials that have directly
contributed to policy formation in the US and world-
wide'? were planned and defined as efficacy trials,
emphasizing internal validity with limited priority
allocated external validity and pragmatic outcomes.
Despite this important perspective, assumptions and
perspectives regarding fee-for-service primary care
settings for these ratings is also a limitation, as it does
not wholly encompass LCS implementation com-
pleted through centralized or hybrid program struc-
tures in the US or implementation of LCS in other
countries. PRECIS-2 ratings from a centralized
structure lens in the US would likely be rated as more
pragmatic, particularly for organizational infrastruc-
ture elements. Importantly, only 3 of the studies
included in this analysis were conducted in the US,
and differences in country health care infrastructure,
workforce, and data systems will affect how other
countries implement LCS. Differences in contextual
factors could also result in how PRECIS-2 domains
would be rated in diverse implementation environ-
ments. Another study limitation involved the modest
number of trials available for evaluation; and of these,
all were feasibility and efficacy trials, limiting the
breadth of data available for this analysis. Finally, this
analysis used 2 raters to independently rate each
RCT; while this is consistent with others’ use of
PRECIS-2 to retrospectively rate studies,”** addi-
tional raters may have limited the need for arbitration
across some domains.

In summary, this analysis found components of
LCS RCTs and the VADP have a balance of explan-
atory and pragmatic elements when evaluated
through a decentralized, primary care lens. Aspects

of the trials that were rated most pragmatic, the pri-
mary outcome and analysis domains, are not directly
related to intervention characteristics or strategies
that influence implementation.*” These findings
suggest a need to further study feasible implementa-
tion strategies to build capacity within primary care
clinics to implement LCS, with attention to the
PRECIS-2 domains that were more explanatory,
particularly the recruitment and organization aspects
that align with components of PRISM that influence
successful implementation and sustainment of inter-
ventions in clinical settings. This is particularly im-
portant for low-resource and community LCS
programs that often have even more limited staff/
system supports than “typical” primary care.'>'®
Future research and funding should prioritize
pragmatic clinical trials to develop and test imple-
mentation strategies developed in parmership with
primary care clinicians, teams, and communities.
Cocreation of implementation approaches™ with
primary care may enhance the overall LCS adoption
and reach, ultimately increasing participation and
transforming survivorship.
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Abbreviation: PRECIS, PRagmatic Explanatory Continuum Indicator Summary.
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e-Figure 1. *Spread of PRECIS-2 ratings over each domain. a) eligibility criteria, b) recruitment path, c) setting,
d) organization, e) flexibility (delivery by staff), f) flexibility (adherence), g) follow-up, h) primary outcome, g)
analysis. *If a domain was classified as unratable the study column is left empty on each chart. Abbreviation:

PRECIS, PRagmatic Explanatory Continuum Indicator Summary.
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e-Figure 1. Continued
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Appendix 1

PRECIS-2 REVIEW OF LUNG CANCER SCREENING RANDOMIZED CONTROLLED TRIALS --
ABSTRACTION FORM, Version 9

REVIEWER NAME: DATE:

Main Article PubMed ID: Lead Author

Title:

Instructions:

1) Read “The PRECIS-2 tool: designing trials that are fit for purpose” by Loudon, et al (2015), and use it
for reference while rating articles.

2) Have PRECIS-2 table in front of you, and use the PRECIS-2 website as a guide: https://www.precis-
2.orgl.
5 = Completely pragmatic
3 = Equally pragmatic and explanatory
1 = Completely explanatory

3) Read the informational descriptions of the lung cancer screening process and rating exercise
assumptions on page 2. For this rating checklist please assume that the lung cancer screening
program is decentralized and primary care is responsible for all aspects of the screening process
outside of performing and interpreting the CT scan.

4) Consider the information provided about real-world context regarding a primary care decentralized
program when you are rating each PRECIS-2 domain.

5) Rate only on items reported in the provided items; please do not assume.

6) Use "NA” rating only when truly necessary, meaning truly “not applicable” (information for domain not
included in rating materials).

7) If methods differ between intervention and control arm focus on rating the intervention arm as guided by
the description of usual population and setting provided.

8) Use Comment section for any issues, concerns, or items worth highlighting.

The Lung Cancer Screening Process

Shared Decision-

Follow-Up Based on

Low Dose CT Scan

Eligibility Malzing/’lt‘gbacco
essation

Low Dose CT Results

The lung cancer screening (LCS) process is composed of several steps that are required for reimbursement by
the Centers for Medicare and Medicaid Services (CMS). All steps are also highly recommended by the US
Preventive Services Task Force.

1) Appropriate, high-risk candidates must be selected to maximize the effectiveness of screening.

2) LCS candidates should take part in a shared decision-making conversation prior to the baseline low
dose CT to verify eligibility of the individual and to discuss the harms and benefits of screening.
Additionally, tobacco cessation services or resources should be discussed and provided to screening
eligible individuals that currently smoke cigarettes.

3) The CT scan is performed with a low radiation dose protocol and is ideally completed after shared
decision-making is complete.

4) Appropriate follow-up procedures and timing will depend on the results of the CT scan.
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Lung Cancer Screening PRECIS-2 Rating Exercise

For this PRECIS-2 rating please assume that the lung cancer screening program is decentralized and
primary care is responsible for all aspects of the screening process outside of performing and
interpreting the CT scan.

Assumptions:
1) Primary care is part of a decentralized lung cancer screening program. In a decentralized program, the

program only performs the low dose CT and interpretation. Primary care is responsible for all other aspects
of the screening process (finding eligible candidates, performing shared decision-making and tobacco
cessation, and facilitating all necessary follow-up and next steps).’

a. Under this assumption, primary care refers all individuals that need further diagnostic
work-up (positive CT results), however are responsible for following individuals that have
recommended annual follow-up (negative CT results).

2) Primary care is predominantly reimbursed through a fee-for-service framework. Fee-for-service is a
payment model where providers are paid for each service performed; it is currently the most common
payment model in the United States.?

3) Primary care has limited capacity for population health activities. In the primary care lung cancer
screening context, this may mean that there are likely limited resources and staff available to complete the
CMS specified steps in a systematic and timely manner.

! Lung cancer screening programs usually fit within one of three general categories: centralized, decentralized, or a hybrid structure.
The structure of the program will depend on available resources, the type of institution and practice, and the skills and interests of the
individual providers. More information is available from the American Thoracic Society and the American Lung Association:
https://www.lungcancerscreeningguide.org/about-this-guide/program-structure/

2 Thomas R. Health Insurance Systems An International Comparison, Academic Press, 2021.

1. Eligibility Criteria (exclusions, only include motivated) — the extent to which participants in the trial are
similar to those who would potentially receive the intervention in the usual care setting.

Usual LCS eligible population for decentralized primary care:
- LCS programs should screen high-risk individuals as recommended by the US Preventive Services

Task Force and/or the Centers for Medicare and Medicaid Services.

o 50 —77 years of age (USPSTF recommends screening through age 80). Prior to 2022 both CMS
and USPSTF recommended starting screening at age 55.

o Currently smoke cigarettes or have quit within the past 15 years.

o Have a minimum of a 20-pack year cigarette smoking history. Prior to 2022, guidelines
recommended a minimum of 30 pack years.

Other criteria important for representative screening:

o Represent variability in age, sex, gender, race, ethnicity, residence (urban/rural).
o Ideally, limited co-morbidities that could limit life expectancy.
o Individuals eligible for screening should not have symptoms suggestive of lung cancer.

5 4 3 2 1
Completely Pragmatic Completely
Explanatory
->Selection criteria ->Some exclusions ->Stepwise
highly inclusive of ->Selection criteria selection criteria.
usual LCS population. limit study —>Restricted to
- Systematic effort population to an participants highly
made to recruit extent responsive to
sample representative —~>Most “typical” experimental
of population setting participants included intervention.
expected to receive ->Sample much
intervention in usual more narrow than
care setting expected
representative
population.
Comments:
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EXAMPLE: Early treatment with prednisolone or acyclovir in Bell's Palsy (Sullivan FM, Swan IR, Donnan PT, et al., 2009)

e Inclusion criteria — Patients with confirmed diagnosis: > 16 years of age with unilateral facial nerve weakness of no
identifiable cause who presented to primary care or an emergency department and could be referred to a collaborating
otorhinolaryngologist <72 hours after the onset of symptoms.

e Exclusion criteria — Pregnancy, breast feeding, uncontrolled diabetes, peptic ulcer disease, suppurative otitis media,
herpes zoster, multiple sclerosis, systematic infection, sarcoidosis and other rare conditions, and an inability to provide
informed consent.

e Extra test — Randomised controlled trial of Bell's palsy treatment requited senior otorhinolaryngologist in hospitals to
confirm a patient’s eligibility to participate. Bell's palsy is usually diagnosed by a general practitioner in primary care.

e Suggested PRECIS score — 2, rather explanatory

2. Recruitment Path (effort made to recruit participants) — how much extra effort is made to recruit
participants over and above what would be used in the usual care setting to engage with patients.

Usual identification of LCS eligible candidates for decentralized primary care:

- ldentification of potential LCS candidates occurs primarily through visits to primary care appointments
of clinics.

- Less frequently, primary care may employ electronic health records to help identify eligible individuals,
however cigarette smoking history is often not accurate.

5 4 3 2 1
Completely Pragmatic Completely
Explanatory
->Participants recruited ->Some extra ->General
unobtrusively during effort and/or advertising without
clinic visits or through resources used, relevance to clinic
standard patient above and population
outreach (e.g., use beyond what ->Recruitment
typical usual care would be used to requiring extra
processes of outreach: recruit effort
letters, automated calls participants in ->High level of
or emails generated by usual LCS care incentive offered
EMR) (e.g., staff time
needed to
contact people
from EMR
search)
Comments:

EXAMPLE: Leukotriene antagonists for asthma treatment (Price D, Musgrave SD, Shepstone L, et al., 2011)

e Initially extra resources were used to recruit patients at 53 primary care practices. Patients were recruited via a postal
questionnaire to identify symptoms and trial eligibility, not just to invite to participate. This would push the recruitment path
of this domain towards the explanatory end. By using this method of recruitment, which requires administration not
normally present in primary care, it is possible that responders may be healthier than those at the clinic being invited to
the trial and also more highly motivate and compliant as they have come through a different route than those invited
during a clinic attendance.

e In this trial, recruitment was inadequate using a postal questionnaire, so participants were then recruited through clinic
attendances changing the recruitment towards a more pragmatic trial design, creating results which are more applicable
to users of the results in a primary care setting.

e Suggested PRECIS score — 2, rather explanatory; but, as trial continued, a PRECIS score of 3 (equally pragmatic and
explanatory) since trial now more a mix of recruitment methods, some of which are feasible in usual care.

3. Setting (how different are settings of trial from usual care?) — the difference in the settings of the trial from
the usual care setting where the results are likely to be applied.
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Usual LCS setting for decentralized primary care

- LCSis completed in a wide-variety of primary care settings (urban/rural, academic/community).
- ldeally has resources for tracking and follow-up of participants for next steps after low dose CT results.

5 4 3 2 1
Completely Pragmatic Completely
Explanatory
->Setting nearly ->Setting is ->Study not at all
identical to location partially representative of
where results are representative of usual care site (i.e.,
intended to be applied usual care sites all sites highly
(usual care) ->More than one specialized centers
->Multiple centers center involved or tertiary-care
selected for variation academic centers)
->Few or one
clinical center
involved
Comments:

EXAMPLE: Manual physical therapy versus corticosteroid injection to treat shoulder impingement (Rhon DI, Boyles RE, Cleland
JA, etal., 2011)

e Single centre and specialised centre (Madigan Army Medical Center, USA), unlikely to be the usual setting for most
individuals receiving physiotherapy for shoulder impingement.

e  Suggested PRECIS score — 2, rather explanatory, dependent on how different raters think the treatment centre is similar
from usual setting in the country they live in.

4. Organization (resources, provider expertise, and organization of care delivery) — the difference between
the resources, provider expertise, and the organization of care delivery employed in the intervention arm of
the trial and those available in usual care

Usual LCS organization for decentralized primary care

- Primary care practices generally have limited capacity for population health activities that may limit their
ability to complete the LCS process as outlined by CMS. Below is a list of ideal resources and activities
primary care has available for lung cancer screening.

o Available workflows and resources to integrate shared decision-making into routine practice.

o Availability of tobacco cessation resources and/or referral partners.

o Able to refer to a radiology partner to perform the screening CT scan based on technical
standards as specified by the American College of Radiology and uses a structured reporting
system to report results of the CT.

o Able to refer to a multidisciplinary team with expertise in the management of lung nodules and

treatment of lung cancer.

When rating this domain for lung cancer screening for a decentralized primary care perspective,
remember that primary care is referring eligible individuals for the CT scan and for any additional
diagnostic work-up. Do not consider the detailed radiology and pulmonary nodule work-up procedures
in your rating assessment as these are not applicable for primary care.
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5

1

Completely Pragmatic

Completely
Explanatory

-Intervention
integrated into structure
of usual care setting.
->No extra staff time or
resources required
beyond what would be

—Intervention
requires some
extra staff time
and additional
infrastructure.

- Intervention
requires many
extra hours of
staff time and
additional

infrastructure.

expected in usual care.

Comments:

EXAMPLE: Establishment of Acute Respiratory Distress Syndrome (ARDS) Network in 1994 (NEJM, 2000)
e Multicenter clinical trials of ARDS treatments, but there was difficulty translating results from a trial involving low tidal
volume (Vt) into usual clinical practice
Ten academic centers with 75 intensive care units
Extra staff, and very labor intensive
Used additional equipment beyond usual care, none of which was planned for at the trial design stage
Suggested PRECIS score — 1, very explanatory

5. Flexibility (delivery by intervention staff) — the difference in flexibility of intervention delivery compared
to the flexibility anticipated in usual care.

Usual delivery of LCS by decentralized primary care

- Primary care should provide shared decision-making to each screening participant prior to the baseline
CT scan and tobacco cessation services to individuals that currently smoke on an ongoing basis.
- Primary care should follow the frequency and duration of screening as recommended by the US

Preventive Services Task Force and/or the Centers for Medicare and Medicaid Services.
o Continued annual screening for individuals with negative results (no nodules or benign
appearance) until no longer eligible.

o Shorter term follow-up for individuals with positive results (nodules worrisome for malignancy).
Work-up timing and procedures will depend on nodule characteristics and provider and patient

preference.
5 3 1
Completely Pragmatic Completely
Explanatory
—~>No extra measures ->Some strategies to >Extensive
employed to increase monitor and increase actions made
practitioner adherence practitioner adherence. to enhance
(but OK to just monitor - Intervention delivery provider
practitioner delivery). somewhat pre-specified adherence
~>Program but with some flexibility attention to
outline/M.O.P. may be (e.g., dose schedule, details.
provided, but the work-up of nodules left to ->Intervention
specifics of intervention discretion of practitioner). highly

delivery (e.g., dose
schedule, description

specified and
protocol-driven

of educational (e.g., Highly
program) are left to specific
interpretation by Manual of
practitioner. Procedures
(M.O.P.)in
place)
Comments:
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EXAMPLE: Elective caesarean section syntocinon infusion trial (Murphy DJ, Carey M, Montgomery AA, et al., 2009)
e  Protocol drive — Much detail give, with protocol violations recorded in self reported case form. Investigators accept this
may occur due to clinical needs (such as anaesthesia).
Co-interventions — Specific direction
Complications — Specific directions for managing complications or side effects
Improving adherence — No measures in place
Suggested PRECIS score — 2, rather explanatory

6. Flexibility (adherence) — the difference in the flexibility in how participants engage with the intervention
compared to the flexibility anticipated in usual care

Usual engagement of LCS by participants screened through decentralized primary care

- Participants should participate in shared decision-making prior to the baseline CT scan and receive
tobacco cessation resources (applicable for individuals that currently smoke) on an ongoing basis.
- Participants should follow the frequency and duration of screening as recommended by the US
Preventive Services Task Force and/or the Centers for Medicare and Medicaid Services.
o Continued annual screening for individuals with negative results (no nodules or benign
appearance) until no longer eligible.
o Shorter term follow-up for individuals with positive results (nodules worrisome for malignancy).
Work-up timing and procedures will depend on nodule characteristics and provider and patient

preference.

5 4 3 2 1
Completely Completely
Pragmatic Explanatory

->Encouragement 2>A few ->Close monitoring
to comply with strategies to ->Actions to
intervention is measure and maximize
acceptable (only if increase participant

within the realm of participant adherence

what would be adherence

seen in usual care)

(i.e., send

reminders)

Comments:

EXAMPLE: Music therapy to support communication in autistic children (Geretsegger M, Holck U, Gold C., 2012)

e The sessions were all individual based on interaction with child and allowed for range of responses to the intervention
e  Suggested PRECIS score — 5, very pragmatic

7. Follow-up (how closely are patients followed up) — the difference in the intensity of follow-up of participants
(including data requiring interaction) during the trial compared to the typical follow-up expected in usual
care
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Usual LCS follow-up for decentralized primary care

- Primary care should develop strategies to maximize compliance with annual screening exams and
evaluation of screen-detected findings

5 4 3 2 1
Completely Completely
Pragmatic Explanatory

->No more than ->Some added ->Much more
annual additional visits during frequent visits for
visits of study intervention data collection
individuals during phase during intervention
intervention phase ->Some data period.
where may collected during ->Extensive data
influence efficacy. intervention (but collected during
-lInfrequent follow- not much beyond intervention.
up by practitioner what would be ->Frequent
expected in practitioner follow~
usual care) up
->Occasional
practitioner
follow-up
Comments:

EXAMPLE: Perioperative B blockade for patients undergoing infra-renal vascular surgery (Brady AR, Gibbs JSR, Greenhalgh RM,
et al., 2005)
e  Clinical follow-up until patient left hospital (discharge or death) or until 30 days after surgery, whichever was the longer, so
more than usual care.
*  Monitoring intensity involved more extensive data collection than usual:
o Pre-operation — three-lead electrocardiogram (ECG) Holter monitor (Flashcard with 2x48 hour recording) set up
on each patient and maintained for 72 hours.
o Troponin values at 1, 3, and 7 days after surgery (more usual for only 1 and 3 days after surgery)
o ECG after randomization and at 7 and 30 days after surgery.
e Unscheduled follow-up visits triggered by primary outcome a cardiovascular event (such as angina, myocardial infarction,
stroke)
e Suggested PRECIS score — 1, very explanatory

8. Primary Outcome (how clinically meaningful and understandable is the PRIMARY OUTCOME to patients,
healthcare providers, society, and policy makers; outcome could practically be assessed with resources
available in usual care setting) — the extent to which the trial’s primary outcome is directly relevant to
participants and other stakeholders.

Primary LCS outcome for decentralized primary care

- The primary LCS outcome for both primary care and participants is to diagnosis and treat lung cancers
at each early stage to improve survival and lower mortality rates.

5 4 3 2 1
Completely Completely
Pragmatic Explanatory

->Primary -Clinical ->Only uses
outcome is measures that measures/terms that
relevant, are somewhat are not relatable to
understandable relevant and LCS participants,
and important to understandable society, policy-
LCS participants to LCS makers and
as well as to participants, healthcare
society, policy- society, policy- providers.
makers and makers and ->Requires
healthcare healthcare specialized training
providers providers to collect and not
- Could be ->Could be feasible to measure
assessed with assessed in in usual care.
resources usual care with
available in in some additional
usual care setting training/expertise
Comments:
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EXAMPLE: Early treatment with prednisolone or acyclovir in Bell's palsy (Sullivan FM, Swan IR, Donnan PT, et al., 2009)
e  Primary outcome — Recovery of facial function as rated on the House-Brackmann scale.
e Test not routinely used in primary care and requires training. It is, however, an easy clinical test widely used in secondary
care for grading recovery from facial nerve paralysis caused by damage to lower motor neurons.
e Central adjudication — Photographs taken of patients were assessed and graded independently by a panel of three
experts (not general practitioners, who usually assess).
e Suggested PRECIS score — 1, very explanatory

9. Analysis Extent to which all data is included in analysis of the primary outcomes

Not specifically applicable to LCS processes or outcomes

When rating this domain, primarily consider how missing data was treated and whether it is included in
the analysis. Additionally consider how data from individuals that were later found to be ineligible for
the study were handled and/or included in analyses.

5 4 3 1
Completely Completely
Pragmatic Explanatory

—>Data from all

analysis, with

->No exclusion of
data from trial
sites with lower
than expected
recruitment
->Various missing
data analytic
procedures are
OK as long as not
excluding due to
poor adherence.

—>Data from all

analysis rigor

due to poor
adherence

->Data analyzed

participants under participants excludes individuals
usual conditions included in who
included in the analysis but violated/deviated

from protocol (“per

multiple reduced slightly protocol analysis”),
imputation of in some way —>Excludes data
missing data ->Various from trial sites or
->No exclusion of missing data providers who

data from non- analytic recruited below
compliant procedures are expectations or had
participants from OK as long as poor adherence
analysis not excluding ->Various missing

data analytic
procedures are OK
as long as not
excluding due to
poor adherence

Comments:

EXAMPLE: Effects of Rosuvastatin versus atorvastatin on LDL and HDL cholesterol in patients with type Ila or IIb
hypercholesterolemia (Davidson M, Ma P, Stein EA, et al., 2002)

« Dietary lead in to screen and exclude non-compliers, then post-randomization excluded non-compliers who did not take
medication, so “per protocol analysis.” The trial did, however, include those who violated protocol, deviated from protocol,

or withdrew (mainly due to adverse events)
e Suggested PRECIS score — 2, rather explanatory

General Comments:
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