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Abstract

Introduction: Lung cancer screening using low-dose computed tomography (LDCT) is how
widely recommended for adults who are current or former heavy smokers. It is important

to evaluate the impact of screening on patient-centered outcomes. Among current and former
smokers eligible for lung cancer screening, we sought to determine the consequences of screening
with LDCT, as well as subsequent results, on patient-centered outcomes such as quality of life,
distress, and anxiety.

Methods: We searched the Cochrane Central Register of Controlled Trials and Cochrane
Database of Systematic Reviews (through the 4th Quarter 2012), MEDLINE (2000 to May 31,
2013), reference lists of papers, and Scopus for relevant English-language studies and systematic
reviews. To evaluate the effect of LDCT screening on patient-centered outcome, we included only
randomized controlled trials (RCT) involving asymptomatic adults. To evaluate the association

of particular results and/or recommendations from a screening LDCT with patient-centered
outcomes, we included results from RCTs as well cohort studies.
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Results: A total of 8215 abstracts were reviewed. Five publications from two European RCTs
and one publication from a cohort study conducted in the U.S. met inclusion criteria. The process
of LDCT lung cancer screening was associated with short-term psychologic discomfort in many
people but did not impact distress, worry, or health-related quality of life. False positive results
were associated with short-term increases in distress that returned to levels that were similar

to those among people with negative results. Negative results were associated with short-term
decreases in distress.

Conclusions: As lung cancer screening is implemented in the general population, it will be
important to evaluate its association with patient-centered outcomes. People considering lung
cancer screening should be aware of the possibility of distress caused by false positive results.
Clinicians may want to consider tailoring communication strategies that can decrease the distress
associated with these results.
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lung cancer; screening; patient-centered outcomes

Introduction

It is now widely recommended to consider lung cancer screening using low-dose computed
tomography (LDCT) for middle-aged to elderly adults with a history of substantial cigarette
smoking.1~® These recommendations are largely based on the National Lung Screening Trial
(NLST) which showed that three annual LDCT screens decreased lung cancer mortality by
20% and overall mortality by 7%.”

LDCT is associated with harms as well.8: 2 The most direct harm to individuals stems from
the high rate of false positive LDCT screens. In the NLST, 39% of subjects received at least
one positive test, 96% of which were falsely positive. Individuals with false positive results
may experience distress as a result of a “near-cancer” diagnosis. Other harms, such as the
potential for overdiagnosis and increased risk of radiation-induced cancer, are important as
well although are difficult to quantify for individual patients.®: 10

We were particularly interested in understanding the influence of LDCT screening on
patient-centered outcomes such as distress, anxiety, and quality of life (QOL). As part of

a larger review of the benefits and harms or lung cancer screening conducted for the United
States Preventive Service Task Force (USPSTF),® we conducted a systematic review of
evidence that evaluated patient-centered outcomes for people who underwent screening and
those who did not, as well as the association of specific LDCT screening findings with these
outcomes.

Methods

A standard protocol was developed for this review. A technical report details the methods
and includes search strategies and additional evidence tables.11 Key questions addressing
the benefits and harms of screening for lung cancer with LDCT were developed by the
USPSTF with input from scientific staff at the Agency for Healthcare Research and Quality
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(AHRQ).11 This report focuses on the association of LDCT lung cancer screening with
patient-centered outcomes. Investigators created an analytic framework incorporating the
key questions and outlining the patient populations, interventions, outcomes, and harms of
LDCT screening for lung cancer. The Preferred Reporting Items for Systematic Reviews and
Meta-analyses consensus was followed for the systematic review. 12

Data Sources and Searches

In conjunction with a research librarian, investigators searched the Cochrane Central
Register of Controlled Trials and Cochrane Database of Systematic Reviews (through the
4th Quarter 2012), MEDLINE (2000 to May 31, 2013), reference lists of papers, and Scopus
for relevant English-language studies and systematic reviews. These dates overlap with those
of the previous review of the effectiveness of lung cancer screening. 13

Study Selection

Each abstract was initially reviewed by one investigator and if possibly relevant to the

key question then independently reviewed by two investigators to determine eligibility for
inclusion. To evaluate the effect of LDCT screening on patient-centered outcomes, we
included only randomized controlled trials (RCT) involving asymptomatic adults at high risk
of lung cancer because of smoking behaviors that compared screening to no screening. To
evaluate the association of specific results and/or recommendations from a screening LDCT
with patient-centered outcomes, we included results from RCTs as well as cohort studies
that involved asymptomatic adults at high risk of lung cancer because of smoking behaviors.

Data Extraction and Quality Assessment

For each included study, one investigator abstracted details about the patient population,
study design, screening procedure, LDCT findings, and patient-centered outcomes which
were confirmed by a second investigator. By using predefined criteria for RCTs and cohort
studies developed by the USPSTF, 14 two investigators rated the quality of studies (good,
fair, poor) and resolved discrepancies by consensus. We assessed the overall quality of

the body of evidence (good, fair, poor) using methods developed by the USPSTF on the
basis of the number, quality, and size of studies, consistency of results, and directness of
evidence.1% 15 When studies reported findings in more than one paper, data from the most
recent publication were used unless unique data were presented in a previous publication.

Data Synthesis and Analysis

Values and ranges for summary statistics are reported based on information provided by the
study authors. Trial results could not be meaningfully combined because of heterogeneity of
the outcome measures.

External Review

The draft report, from which the current analysis is based, was reviewed by content experts,
USPSTF members, AHRQ Project Officers, and collaborative partners.11

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Slatore et al.

Results

Page 4

A total of 8215 abstracts were reviewed. Five publications from two RCTs6-20 and one
publication from a cohort study?! were included (Figure 1). In general the quality of these
studies was fair. Table 1 includes details about the screening studies. Quality ratings are
reported in eTables 1 and 2.

Influence of LDCT Screening

Two reports each from the Danish Lung Cancer Screening Trial (DLCST) and the
Nederlands-Leuvens Longkanker Screenings Onderzoek (NELSON) study evaluated
patient-centered outcomes.16-18.20 The DLCST compared LDCT with no screening?? and
enrolled healthy men and women ages 50 to 70 years, who were current or former (quit after
age 50 and < 10 years prior) smokers with 20 pack-years or greater smoking history.22 Al
subjects were administered the Consequences of Screening (COS) scale (includes items on
anxiety, negative impact on behavior, dejection, and sleep) and Consequences of Screening
in Lung Cancer (COS-LC) scale (includes items on self-blame, focus on airway symptoms,
stigmatization, introvert, harm of smoking, and anxiety)23 at two time points: prior to
randomization and at the time of the second LDCT.16 Subjects with positive LDCT results
for lung cancer (including false positives) were excluded. Prior to randomization, there were
no differences in the COS scores between screen and control subjects. More subjects in the
control arm did not complete the second survey than LDCT subjects (92% vs. 97%). Control
subjects at baseline had worse scores in the anxiety, behavior, dejection, self-blame, focus on
symptoms, and introvert domains of the COS and COS-LC surveys. Subjects in both arms
reported statistically significant increases in several scales, including the negative impact on
behavior, dejection, and sleep scales, but the degree of change was similar in both groups.
This study did not report on the minimally important difference (the smallest change that a
patient would consider as significant) of the COS or COS-LC scales or domains.

DLCST investigators also examined the new prescription of anti-depressant and anxiolytic
medications as recorded in the Danish National Prescription Registry among all control and
LDCT subjects.1” Subjects were followed for up to three years after randomization and
censored from analysis if they died, emigrated, or were diagnosed with lung cancer. No
differences were found between the screen or control group in terms of prescriptions for
antidepressant or anxiolytic medications (hazard ratio [HR] 1.00 [95% CI 0.90 to 1.12]),
even when adjusted for important confounders such as age, sex, and previous prescription of
antidepressant and anxiolytic medications.

Several reports from the NELSON trial, which compares LDCT with no screening,24
described patient-centered outcomes. NELSON is being conducted in the Netherlands and
Belgium, enrolling male and female former and current smokers (=15 cigarettes/day for >25
years, or >10 cigarettes/day for >30 years, and if a former smoker, quit <10 years prior to
enrollment), ages 50 to 75 years.

One report included a subset of 351 subjects consecutively randomized to the LDCT arm
who were asked to complete surveys that assessed discomfort, HRQOL (12-item Short
Form (SF-12) and EuroQOL questionnaire (EQ-5D)), anxiety (6-item State-Trait Anxiety
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Inventory (STAI-6)), and lung cancer-specific distress (Impact of Event Scale (IES)) after
the LDCT.18 These surveys were completed 1 week before the LDCT, 1 week afterward
(before receiving results), and 6 months afterward. Subjects with positive results, growth
of a suspicious lesion noted at the time of a repeat scan, indeterminate results at baseline
without being informed of repeat results, and those who did not receive the initial LDCT or
refused subsequent questionnaires were excluded. The response rate for each questionnaire
was over 90% and 77% returned all three. Many participants reported discomfort in
connection with having to wait for the results of the CT scan (46%) and dreading those
results (50%). In general, the median HRQOL, anxiety, and distress scores did not appear to
change more than the minimally important difference over time. Compared to respondents
who did not report discomfort waiting for CT results, those reporting discomfort had worse
anxiety and distress scores (p <0.01) which exceeded the minimally important difference at
all three assessments.

NELSON investigators also evaluated differences between screened and control subjects.
An initial sample of 1466 subjects from both arms was surveyed at three time intervals:
before randomization, 2 months after baseline screening (screen group only), and at 2

year follow-up.20 They evaluated HRQOL (SF-12, EQ-5D), anxiety (STAI-6), lung cancer-
specific distress (IES). Response rates were over 85% for each survey except for the 2-year
survey sent to the control subjects which had a 65% response rate. Between the baseline and
2 year follow up surveys, there were no significant differences in any psychosocial outcome
scores between the screen and control groups.

Influence of LDCT Result

Two reports from NELSON included information on the association of LDCT findings

and patient-centered outcomes. Several outcomes, including HRQOL (SF-12, EQ-5D),
anxiety (STAI-6), lung cancer-specific distress (IES), were measured at four time intervals:
before randomization, 1 week before the LDCT, within 1 day after the LDCT (before
result), and 2 months after the LDCT (before the 3 month follow-up CT for patients with
indeterminate results).19 This study included most of the same subjects as reported in

the report from NELSON that evaluated long-term outcomes among screened and control
patients.20 Response to each questionnaire was 88% or higher and 71% returned all four
questionnaires. Scores on the HRQOL and anxiety instruments showed no clinically relevant
changes over time. At 2 months after baseline, distress scores significantly increased more
than the minimally important difference after an indeterminate result, whereas these scores
showed a significant decrease after a negative result. Differences in distress scores between
indeterminate and negative result groups were both significant and more than the minimally
important difference (p<0.01) at 2 months after baseline.

This group also reported on long-term associations with LDCT findings.20 There was a
temporary increase in mean distress scores after an indeterminate LDCT result (4.0 [95%
Cl 2.8 to 5.3] before randomization, 7.8 [95% CI 6.5 to 9.0] 2 months after baseline LDCT,
and 4.5 [95% CI 3.3 to 5.8] 2 years after baseline LDCT). Participants with negative results
had decreases in mean distress scores at 2 months after the baseline LDCT (4.1 [95% ClI
3.410 4.8],t0 2.6 [95% CI 2.0 to 3.3] and 3.5 [95% CI 2.9 to 4.2] at the same time points).
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Between groups, these differences were more than the minimally important difference and
statistically significant at the 2 month survey (p<0.01). At the 2 year follow-up survey,
distress scores between groups were no longer significantly different. Other statistically
significant differences in outcome scores were not more than the minimally important
difference.

We included one cohort study. Among a subset of subjects in the Pittsburgh Lung Screening
Study (PLuSS), the authors evaluated state/trait anxiety, fear of cancer, and perceived risk of
lung cancer over time (prior to initial screening, 1 to 2 weeks after the result, 6 months after
baseline screen, and 12 months after the baseline screen).2! The PLUSS was conducted in
the U.S. and enrolled 3642 men and women ages 50 to 79 years who were current or former
smokers with at least one half pack/day for 25 years and had quit less than 10 years prior

to enrollment. Overall, subjects with negative results had no change in anxiety. For subjects
with indeterminate or suspicious results, state anxiety increased 1 to 2 weeks after the result
was known and then decreased to baseline at 1 year.

Discussion

In summary, we found six studies of fair-quality that evaluated psychosocial consequences
among individuals undergoing LDCT screening. In European trials, screening did not appear
to significantly impact overall health-related quality of life and no long-term differences

in anxiety or distress were reported. In the short-term, the studies suggested participants
with positive or indeterminate results for lung cancer had increased distress compared to
their baseline level while those with negative results often had decreased distress. Overall
HRQOL and anxiety did not appear to substantially change over time or differ in association
with LDCT results. Over the long-term, distress appeared to be similar for participants

with both indeterminate and negative results. In general, it appears distress increases after a
positive result and then returns to similar levels to those with negative results.

Similar to our findings, a systematic review of patients with false positive mammograms
found that increased worry was the most common consequence.2® In general however,
there is a paucity of data regarding the association of cancer screening procedures with
patient-centered outcomes.? It is also important to consider how distress and worry from
lung cancer screening might lead to other adverse outcomes such as non-adherence to
recommendations and negative health behaviors, as postulated by the Biobehavioral Model
of Cancer Stress.2’

While it is important to quantify adverse outcomes that are associated with the lung cancer
screening process, it is unknown if these consequences can be modified or are intrinsically
linked to unalterable aspects of the process. Given the high rate of false positive results’
from LDCT screening and the evidence that distress is associated with these results,
strategies that decrease the risk for a positive result may be important. Careful consideration
of eligibility criteria?8: 29, optimizing the balance of sensitivity versus specificity of LDCT
result reporting3°, and following diagnostic algorithms 31 are potential interventions.

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.
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As false positive results will never be eliminated, optimizing communication processes,
such as discussions of risk, benefits, values and preferences, notification of the result

and its implications, and follow-up plans, may also improve patient-centered outcomes

32, Communication is a cornerstone of the patient-clinician relationship and is a critical
component of high quality, patient-centered care.33 The Institute of Medicine and the
National Cancer Institute emphasize the importance of improving communication strategies
as a means of improving patient outcomes.3* 35 Improving patient and clinician knowledge
is a core domain of patient-centered communication38 and it is recommended that
information exchange focus on plain language, describe absolute instead of relative

risks, and include tables and graphs.3” However, a report from the NELSON study

found that participant’s knowledge about screening, which was in general higher than
non-participants,38 was not associated with patient-centered outcomes.3 Thus, attention

to additional elements of quality communication, such as shared decision making and
considering the patient’s values and preferences, may be important.

As LDCT screening is incorporated into general practice, it will be important to continue
to evaluate its influence on patient-centered outcomes. Volunteers in screening trials

have different demographic and socioeconomic characteristics than otherwise screening-
eligible people in the general population.4® Results from the DLCST showed that eligible
non-participants had more negative psychosocial characteristics than participants, even
after adjustment for important sociodemographic characteristics.4! Finally, procedures for
communication of results differ in screening trials compared to routine practice. Notably,
studies from two cohorts of patients in the U.S. with incidental pulmonary nodules found
that many of these patients also appeared to experience distress.*2-44

While not the focus of our review, several of the included studies reported findings that
suggested certain demographic and behavioral characteristics were associated with patient-
centered outcomes. For instance, in the NELSON study, levels of HRQOL were worse for
women, current smokers, and subjects with more pack-years of smoking.19 20 Subjects with
higher perceived risk of lung cancer also reported higher levels of distress.*® In the PLuSS,
current smokers had higher levels of anxiety, fear of cancer and perceived risk of cancer,
women reported higher levels of fear of cancer, and married participants and those in higher
education classes had lower anxiety levels.2 Efforts to improve patient-centered outcomes
should consider focused efforts among these categories of patients at higher risk for negative
outcomes.

Our review and the results have several limitations. Despite identifying over 8000 papers in
our search, we may have missed relevant results. Most of the results come from European
screening trials so it is unclear how generalizable these results will be to people in the

U.S. who undergo screening as part of routine care. In addition, we found patient-centered
outcomes were reported from only four of twenty screening studies that were included in
our related review that focused on mortality and other outcomes.® Finally, we did not find
evidence regarding how people view the tradeoffs between the potential mortality benefit
and risks of harm that are engendered from lung cancer screening.

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.
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In conclusion, limited, fair quality evidence suggests lung cancer screening with low-dose
computed tomography was associated with short-term psychologic discomfort in many
people but does not impact distress, worry, or health-related quality of life. False positive
results are associated with short-term increases in distress that return to levels that are
similar to those among people with negative results. Negative results are associated with
short-term decreases in distress. In lieu of evidence regarding how to improve patient-
centered outcomes among screened people, clinicians may want to focus on decreasing
the chance of false positive results and optimize communication strategies that emphasize
adequate information exchange, consideration of values and preferences, and shared
decision making.
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Abstracts of potentially relevant papers identified through MEDLINE,
Cochrane*, and other sourcest (N = 8215)

Excluded abstracts (n = 6474)

Full-text papers reviewed for relevance to

Key Question (n = 1741)

A 4

Final included paperst: 67

Excluded full-text papers (n = 1674)
Background = 403

Wrong population = 117

Wrong intervention = 146

Wrong publication type = 539
Non-English = 304

Wrong outcome = 98

Published prior to 2000 = 22
Sample size too small =44
Follow-up too short =1

A 4

54

Screening key questions:

v

v

RCTs(n = 31)
DANTE: 2
DLCST: 5
ITALUNG: 3
LSS: 4

MILD: 1
NELSON: 9
NLST: 3
PLCO: 3
LUSI: 1

v

v

Cohort studies (n = 23)
COSMOS: 3

I-ELCAP: 9

Mayo: 5

PALCAD: 1

PLUSS: 3

Japanese population: 2

v

Evaluated patient-
centered outcomes
(n=5)

DLCST: 2
NELSON: 3

Evaluated patient-
centered outcomes (n=1)
PLUSS: 1

Figure 1:
Selection of Studies

A 4

Treatment key questions:
13

\ 4
Cohort studies (n = 13)

*Cochrane databases include the Cochrane Central Register of
Controlled Trials and the Cochrane Database of Systematic
Reviews.

Tldentified from reference lists, hand searching, suggested by
experts, etc.

#Studies that provided data and contributed to the body of
evidence were considered ‘included’.

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.



Page 12

Slatore et al.

Aiojuanu| A1aixuy el -are1s Jabiagaids wall-xIS = 9-|1S ‘Alojusnul A1sIxXuy el | -a1e1s

19613g181dS UOISIAA |IN4 = |VLS ‘W04 HOYS Wall-ZT = ZT-4S ‘Apmis Buiuaalog BunT ybingsnid = SSN1d ‘areuuonsand) saouanbasuo) [e2160]0ydAsd = ODd ‘pauiodal Jou =N ‘Iaquinu = "ON ‘%30ZJ3puQ
sBuIU8a10S JaxuexBu0T SUsANaT spueapPIN = NOST3N ‘ajqealjdde jou = N ‘AnsiBay ABojoiwsapidg onisua Jaoue)d Bun a1ulD oAel\ = 0Ae|Al ‘81eds JuaAg Jo 1oedw| = S| ‘aireuuonsanb jodoing
=@a6-03 ‘|enl Buiusaias Jsoued Hun ysiueq = 159714 ‘Aydesbowol paindwiod = 19 ‘4soued BunT ul Buiusaids Jo saauanbasuod = 91-SOD ‘OnAjoIXue = XV ‘Juessaldapiue = Qv :SUOIRINSIqQY

sIeak Gg=< 1oy Aeppioed g/1=2 «
(©2d) Jead « (Jouid sIeak QTS) SIeOWS JBWLI0S 10 SIB}OWS JUBLIND «
(IV.LS) fvIxuy o 2 s1eak 6/-0G 96V o G00Z 4dv -200¢ Uer ‘1zSSN1d
1loyod
(s31) ssansiq « sieak 0g< 10} Aep/B10 OT< 10 SIeak Gz< 1o} Aep/B1d GT< o
(9-1V.LS) AsIxuy « (1oud SIeak OTS) SISXOWS JBWIOS JO SISOWS JUALIND UN-5002 13q0100 :aseyd puz
(21-4S ‘as-03) a1 o Afenb pajejal-yjesH « Ce s1eak G/—0G ;9B » | UN-£00Z :85eyd IST ‘oz ;NOSTAN
suonduosaid Xy 10 QW pawaspay
(071-S0D) awe|g-yjas ‘Buiows
10 wurey ‘uonezirewbns ‘Usnonul ‘swoldwAs Aemire uo snao e SIeak-xoed 0z< «
(D71-S0D ‘SOD) X8s ul 1s818)ul SS8] ‘SBuIY) JO pulw 8)e) 0} Asng (4o1d sresh oT> pue g abe Jaye 1nb) SIBOWS JBWI0H 10 JUBLIND «
‘das|s pue Joineyaq uo 10edwi aneBau ‘uonodalap Jo asuss ‘ABIXUY e Ge sIeak 0,06 :9bV o 90027002 ‘;1'91LSO71A
S[elll pa||0.juo) paziwopuey
spuno. ‘
(uewin J1sU [) 8W02INQ [R100SOYdASH BUILSS K35 10 'ON 113/uoire|ndod sJeak Juewiin 191 ‘Apnis

‘(=u) saipms papnjoul jo Arewwins

‘T algeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.



Page 13

‘Aiojusnu| A1eIxuyy el -a1els Jabiaqlaids wal-XIS = 9-[W1S ‘W04 HUoys WaN-gT = ZT-4S ‘pauodal
10U = YN ‘ueoiIubIs-uou = SN ‘480ZIapuQ sBuIUaIIS JaxueyBUOT suaANaT spuBlIBPIN = NOSTIN ‘@[eds 1aAT Jo 1oedw| = S| ‘aireuuonsanb jodHoin3 = s-0OF ‘el Bulusalog Jsoue) BunT ysiueq =
152710 ‘AydesBowoy paindwos = |9 ‘19oue) HunT ui Bulussids Jo seousnbasuo) = H1-SOD ‘UOIEIIPaW INAJOIXUR = X ‘9IUBLIBA JO SISAJeue = YAQONY ‘UOIEIIPaW Juessaldapiiue = Q :SUOIEIASIGY

dnoJb 19 "sA [013u09d ul 81es Inodoup Jaybiy %z'S
¥

"pasealoul |[e Xas Ul 1SaJaiul ssa| pue ‘sBuiyy JJo puiw axel 01 Asng ‘dasls pue JoiAeyaq uo 1oedwi aAneBau ‘uondsfap 4o asuas “o._.woo‘w

Slatore et al.

VAONY Sainseaw pajeaday e
|0AIU0D 'SA 1D
US9MIB] S2109S UI 9IUBIAMIP ON »

UN
dN .%?mev 2102s S|

YN
UN
“%ESEV 2102s S|

(9459 "SA %68) SILak Z o
(%98
'SA 9606) 1LOA1 210jeg

8G 'SA 8 :(Ueaw) aby «
%05 "SA %91 USINl «

(1oyoa |jessno
woJy ajdwes) dnolb |013U0d 'SA
dnoib 1D 99¥T=U ‘;zNOSTAN

a1} JAAO 31098
9-1VLS '2T-4S '‘as-03 ‘s3l
ul saoualayip dnolb-eaul ON

dnoif j01Ju0d ON

nsal
10 Buipeaup (T2€/29T) %08
pue Bunrem wouiy 1ojwoasip

pauodal (6TE/87T) %97

(9606) Yauow 9 «
(%¥6) doam T
(%g6) 10A aloged «

€09 :(ueaw) aby «
%6°0G :USIN «

(sreurwsepul/aAlISOd USBIOS
sapnjoxa) dnoib 1D annebau
U3319S J0 110409 auljaseq
wouy ajduwres aUsIUBAUOD
TGe=U ‘g;NOS13AN

pasnipe s|qereARINIAl (IN
d‘ZT'T-06'0 ‘10 % G6) 00T :dH »

(2502/7%9) %v 1€
XV 10 Qv Jo8sn «

(z502/7€9)
%6°0€ XV 10 AV JOdsN «

1D [eniut isye
dn-moj|o} s1eak g sapnjouf «

% T "SA %ET :uondiiosaid
XV 10 Q¥ Snoinald «

1S 'SA /G :(ueaw) aby «
9SS 'SA %9G UBINl «

dnoJb josju0d

'sndnoib 10 ¥0Ty=u‘,;1S01a

sdnoib usamiaq

Y)[eay palel-4|as Ul 80UIaIP ON o
(SN d “s81-1) sdnoub usamiaq
9SLaJ0UI Ul 90UBJHIP ONL «

1(t000°0>d

158)-1) suljaseq

WwioJ} asealoul ueawl
510198} [e190s0ydAsd
annebaN 1,071-S0D -

+(1000°0>d ‘1581

-1) 8uIjaseq W0y 8sealoul
ueauw s1019e} [e190S0ydAsd
anebaN 1, 071-S00

(%26 SA %.6) Lpuow T «
(%001
"SA %600T) 1O 8l0jag »

/G 'SA /G :(ueaw) abV «
%SG "SA %G UBIN «

N dnoub [043u09 "sA (annisod
-9S|e}/an11Is0d UdaIIs SpN|IXa)
dnoib 1D Gz6E=U '¢11S01d

Author Manuscript

Author Manuscript

Author Manuscript

SoIsIRIS dno .9 j0.11u0D dnots 10a7 (lonu0d |043U0D 'SA 1D uoire|ndod Uo1128Bs 140400 ApNiS
SA 1DA 17 '9ley 8sU00say)
[eAJIU| JUSWINJISU |
'S3WI02INO PaJI3IUaD-1uaIed YIIM BuluaaIds 1 Da 4o aauanjjuj
-¢ 9lqelL

Author Manuscript

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.



Page 14

Slatore et al.

‘A1ojuanu| A1aixuy el -a1e1s Jabiaqialds = 9-1v1S ‘wio4 Hoys wai-gT

= ZT-4S ‘Apmis Bulusalos BunT ybingsnid = SSN1d ‘@4reuuonsang) saousnbasuo) [ea160joyaAsd = ODd ‘pariodal 10U = YN Y20z1apuQ sHuIuaaIaS JayjueyBuo susAnaT spueapIN =NOSTAN ‘Ansifay
ABojoiwapid3 onauag Jsaue) BunT a1ulD oA = 0AeIA ‘81eds JuaAg Jo Joedw| = S3| ‘aareuuonsanb jod0inT = A5-OF ‘Aydelbowol paandwod = | D ‘@IuUBLIBA JO SISA[eUR = WYAONY :SUOIRIAIQY

*Ranins & BuissIW 350y} pue ABAINS B BUISSIW 10U 8SOU) USBMIBQ SBOURISIP JUBDIHIUBIS OU 8J9M 313y :SIOyINe Jod-

g

..aWos,, 10 ,,|[e 1e 10U,, se paziioBaies syybnouy Jsoue)
g

paisnipe s|qereAnniyl

(T00°0>d) SIxOWS JuaLINI

u1 Jaybiy :4a0Ued JO XS 9% PaAIRdIAd
(100°0>d)

SJaowWs JuaLINd pue (g£0°0>d) uswom
ut Jaybiy :(ODd) 199ued JO Jea «
(€0°0>d) siaxjows

JU.LIND Ul Jaybiy :(9-1vLS) ABIXUY o
a1} JAAO S3J0JS Ul Sea1d8p Uay}
‘auljaseq WoJy asealdu| 100 0>d# »

(YN d) awn Jano pabueyd
139U 0 YSU 9, panladlad
Ajuo dnoJb annehisu buowy
TETe

TET e

rAang

TLTe

:(ueaw)

139UBD JO YSH 9 PaAIadIad
L'9e

G9e

0L

0L

(ueaw) 8102s ODd

TGE

V'YE e

6'GE *

6'GE

(ueaw)

91098 9-|V1S :aAnehaN

e
€0€E.
GVEe.
98T e
#(ueaw) Jsoued Jo o
NS 95 PBAIBdIAd :Snoldidsng W 43
” Yiuow 9 «
,WM . 0OM 2T o
. auljeseq o
wm . YIUOW ZT
:#(ueaw) ch>>08|m °
81035 ODd :snoididsns v_mc_ wmmmﬁ
€GE e E:o_E 7T 09 'SA sdnoib | D annebau ‘sa
€LE. Lpuow'g « 19 'SA 09 :(uesw) aby « snoia1dsns ‘ayeurwalapul
L'LE 503M 7T » %95 oju1 paziiohisyed
VA% 1007 alogag « "SA 048G 'SA 06T USIA 110Y09 3ul|aseq wou)
‘#(uesw) anebaN ‘sA snoroldsng a]dwies aousIusAU0D

81025 9-|V1S :8leuiwialepu| M\H\omw ra)ey] asu0dsay |[BIANO « 'SA dJeulwlalspu| 00v=U ‘1z SSN1d

paisnipe - WAONY Sainseaw pareaday
9-IV1S

10 'aG-03F ‘2T-4S Ul S30UBIBYIP ON «
sIeak Z e 90ualayIp ON »

SYIUOW Z Te 80UaJalIp JURdILIUBIS «
(T0°0>d) 3ynsal x awi) uo1oRIAU| «

GCe
9Ce
Tt « :(Uueaw) 8109s S3|

sdnoib 1D
anITebau "SA a1eUILLIRIBPUL

[ (4N) sieah g « U819s JO HOY09 8ul|aseq
g/ e (YN) Yiuow Z « YN 9By« | wouy ajdwes sousiusauo)d
0t » :(UueaW) 8109s S3| (YN) 1DQa1 8108g « UN UBIAl o €€/=U"0zNOST13aN

paisnipeun

- WAONY Sainseaw pareaday
9-IV1S

10'QG-0O3 ‘2T-4S Ul S92USIBYIP ON «
a0uaJaIp oy S_ovg* .

95e3109p pue 8Se3IdUl 10} GO'0>d ) o

LT

Sy

8'Ge

Tt « :(UuedwW) 8102s S3|

sdnolb 1D

L1€8. (%688) Lpuow g aAneBau “sA ajeuIwIBBpUI
6. (%€6) LOQ7 -1s0d Aep T« Us813s J0 11009 auljsseq
€9 (%¥6) 10aT-aidyeem T« | 85 'sn gg :(uesw) sy« | ol sjdures sousiusAuOD

16+ :(uesw) 2100s 53| (%716) LA 210409 %9 'SA %0G (USIN €€/=U"srNOST3IN

SoIsIeIS

10a18nmefeN

(010Y Ssuodsey
|[e PAQ) [eABIU| JUBWINISU |

10a79nefoN sA
[ew Jouqy uoire|ndod

10a1 rew.ouqy Uo1B RS 3101100 Apmis

Author Manuscript

Author Manuscript

"SBLI02INO PalaIuad-lusied YIM 1nsay Bulusalds 1 DA JO UONRID0SSY

€ 9lqeL

Author Manuscript

Author Manuscript

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.



Page 15

uscript; available in PMC 2022 June 20.

c
paniodal J0N = YN $420z19puQ sBUIUaIIS JaxueyBuoT SusAna-spuelIapaN = NOST3IN ‘AydesBowo) paindwod asop-mo| = 1 0@ ‘[eldL Buiusalos Jaoue) mm,_._ ysiuved = 1S4 S

'SaW02IN0 palajuad-uaired yum sbulpuly Buiusalds 1 DA 4o co:wm%mm 8y} uo payiodai 0s
>

<
IreH IreH SOA SOA ON SOA SOA SOA ON N 4N SOA SOA SOA wﬂ/_ SOA
N
QS
Q
IreH IreH SOA SOA ON SOA ON SOA ON N 4N SOA SOA SOA ~m/_ SOA
N
~
IreH Ire4 SOA SOA ON SOA ON SOA ON N 4N SOA SOA SOA N SOA
, , ,pe1Joda
; ; ; ¢éssheue éuby pe ; ; ; ; éaulpseq ;
époliodal | ¢palyoads ésuosnpxe uolreuiweluod | cpaysew | ¢poxsew | ¢paijioads ésdnoio : ¢Arenbape .
\mﬂwmw _Mh__w_u_m_, 82.In0s 9id | uolreziwopue. :8_AW._.LW :«...%%2@:% 7 '90UB Bype owmcmeE lpinodd | siossasse el | 9|qeredwo) B_EHM JUSW[E32U0D :o_mwﬂﬂ:u%%m
: Buipun4 | sswooinO 8od | _onuewu : owm_ﬁ_uh 'S JONOSSO 1D ed aed | swooino | Aupnqibya urejure N mn:__.o_. uo1red0| v feziwopurey
nueu| 15507 ‘onLY 9

Slatore et al.

SaW09INQ palauad-lualied uo Buluaalds 1A Jo aduanjyul ayr uo Bunuodas saipms 1o) sbui

T 9lgels

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 16

Slatore et al.

Apms Bulusaios Bun ybingsnid =
SSNTd ‘pariodal 10N = ¥N X90z18puQ shuIUsaIdS JaxuexBuo suaana-spueliapaN = NOST3N ‘AydesBowol paindwod asop-mo| = 1 D@7 ‘eldl Buiusslas Jsoue) BunT ysiueq = 1SD1Q SuoieINSIqY

618002
Ire4 SOA OoN SOA SOA ON SOA ON SOA ‘sSsnd
410102
Jred SSA 4N SeA SeA ON SeA SeA SOA ‘NOST13aN
918002
Jreq SSA ON ON SEN ON SeA 4N SOA ‘NOST13aN
Auend éspoymew ¢dn-mojjoj 03 ¢S Japunojuod guoniine ¢uewres £SeWooIno ¢auipseq | ¢(140yoo uondsour) Tea ‘el
a1eundode Busn sso| ybiy |feeno fenuslod uo 1Joda. 01 papul(q pUe ‘S Jopunojuod e 9|ge Jedwod ©[J9}110 uosnpul
paure} ease Jo dn-mojjo} | sesAfeue [ealsiies apne sisAfeue erep renualod sdno 6 Buipsw siuaired
pue ‘paulep | 01sso| [enusBYIP alelidoidde ayipig | Jo/pues ossasse ‘sa Insodxa ayl1a/M SAIINJ3SUOD IO
pue paiyads-aid | uerlodwialeyls| woyed Apnis aW021N0 8B\ Bulurey eose Joy a|dwres wopue.e
S9WI02IN0 3B ayipia SpoypW aje ndde ][04ud 0} 1dweire

asn Apnisayl pid

Apnisayl pig

SaW09INQ pataua)-luaied yum sbuipui4 Bulusalds 1@ JO Uoneldossy ayy uo Bunuodal saipnms Joy sbuney Aljend

Author Manuscript

¢ d|gels

Author Manuscript

Author Manuscript

Author Manuscript

J Thorac Oncol. Author manuscript; available in PMC 2022 June 20.



	Abstract
	Introduction
	Methods
	Data Sources and Searches
	Study Selection
	Data Extraction and Quality Assessment
	Data Synthesis and Analysis
	External Review

	Results
	Influence of LDCT Screening
	Influence of LDCT Result

	Discussion
	References
	Figure 1:
	Table 1:
	Table 2:
	Table 3
	eTable 1
	eTable 2

