Supplementary Files S1-514
Lung cancer screening in a population of Northeast Italy exposed to both asbestos
and smoking: a cost-effectiveness analysis



Supplementary File S1. Details on model parameters

Subgroup proportions (proportions of males and females, and proportions within each age subgroup) were
calculated using [21] and are not reported due to restrictions on data availability — see data availability
statement. A beta distribution was used for the proportion of males. For the proportions within each
subgroup, a Dirichlet distribution was used.



Table S1. Input parameters, base case — screen-detectable prevalence, stage distribution, and probabilities

applied to undiagnosed lung cancers.

Parameter Mean 95% CI  and | Source
distribution
Screen-detectable prevalence!
Age group 55-59 0.0086 .
Age group 60-64 0.0116 NA,  linked to _ ,
Ase group 65-69 0.0216 other parameters, | [22] combmed. with [68]
Age group 70-74 0.0301 see for calculatlon'. See
Supplementary Supplementary File S3.
Age group 75-79 0.0344 File S3.
Age 80 0.0266
Stage distribution with screenin
Stage 1 0.64
Stage II 0.19 NA? 9]
Stage III 0.12
Stage IV 0.05
Stage distribution at diagnosis with standard care
Stage I 0.19
Stage 11 0.12 NA? 23]
Stage III 0.29
Stage IV 0.40
3-month probabilities of progressing to higher undiagnosed lung cancer stages
Stage I to stage II 0.3558
Stage I to stage III 0.0328
Stage I to stage IV 0.0869 NA? 4]
Stage II to stage III 0.2540
Stage Il to stage IV 0.1290
Stage III to stage IV 0.1048
3-month probabilities of diagnosis for undiagnosed lung cancer
Stage I Depends on sex Calculated based on
Stage 11 and age, see NA? other parameters, see
Supplementary Supplementary File S5
Stage 111 File S5
Stage IV 0.6584 NA* [24]

Table notes. Abbreviations: CI: confidence interval; NA: not applicable.

IOverall, combining the point estimates of screen-detectable prevalence for each age subgroup with the point estimate

of the proportion in each sex and age subgroup, the screen-detectable prevalence was 2.53%.

2NA: Only a deterministic point estimate was used for parameters that were included for the iterative calculation of

the probability of diagnosis from undiagnosed stage I, II and III. This was done in order to simplify the iterative

calculation. Details about the calculation are in Supplementary File S5.

3 In order to simplify the iterative calculation, only the point estimates of the probabilities of diagnosis were calculated.

Details about the calculation are in Supplementary File S5.

#NA: Only the point estimate was used because there was no data available regarding the 95% CI or the distribution.



Table S2. Input parameters relating to the probabilities of death, base case.

diagnosis: the probability changed by stage at diagnosis,
year since diagnosis, sex and age. More details are
provided in Table S13 in Supplementary File S7.

other
parameters. See
Supplementary
Files S6 — S7 for
more details.

Parameter Mean 95% CI and | Source
distribution
Ratios comparing the 3-month P of death from LC between different stages
SII vs S, first year since diagnosis 2.0 NA, linked to | [23]
SIII vs S, first year since diagnosis 47 beta
SIV vs 8], first year since diagnosis 103 f}istributions for
e annual
SII vs SI, second year since diagnosis 24 probabilities,
SIII vs S, second year since diagnosis 4.4 which in  turn,
SIV vs SI, second year since diagnosis 6.9 ifr:}j:: on the
SII vs SI, third year since diagnosis 1.5 reported in [23].
SIII vs SI, third year since diagnosis 21
SIV vs 5], third year since diagnosis 35
SII vs SI, fourth year since diagnosis 2.0
SIII vs SI, fourth year since diagnosis 2.8
SIV vs SI, fourth year since diagnosis 2.7
SII vs SI, fifth year since diagnosis 13
SIII vs S, fifth year since diagnosis 1.8
SIV vs S, fifth year since diagnosis 25
3-month probabilities of death from lung cancer
3-month P of death from LC during the first 5 years since | NA. Linked to | [23,25,69]. See

Supplementary Files S6
— S7 for details on the
calculation.

3-month P of death from LC after the fifth year

since diagnosis, all stages, all ages, both sexes | 0.013

NA!

[26]. See Supplementary
File 57.

3- month probability of death from causes other than lung cancer

The probability changed by age and sex, see

Supplementary File S8 for details

NA?

[70-73] were combined
for calculation. See
Supplementary File S8
for details.

Table notes. Abbreviations: CI: confidence interval; NA: not applicable.

INA: Only the point estimate was used because there was no data available regarding the 95% CI or the distribution.
2NA: Only a deterministic point estimate was used for parameters that were used for the iterative calculation of the

probability of diagnosis from undiagnosed stage I, I and III. This was done in order to simplify the iterative calculation.
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Table S3. Input parameters, base case — utilities for people with no lung cancer and for different stages of
lung cancer.

Parameter Mean 95% CI and | Source
distribution
No LC, males, 55-64 0.925 NA, linked to other | The calculation combined the
No LC, males, 65-74 0.899 parameters, see | utilities reported in [27-29],
No LC, males, 75+ 0847 Supplementary File applying weights fron-i [21,22].
: S9. See Supplementary File S9 for
No LC, females, 55-64 0.910 details.
No LC, females, 65-74 0.896
No LC, females, 75+ 0.811
Stage I, males, 55-64 0.913 NA, linked to other | For the estimation, we calculated
Stace I males. 65-74 0.887 parameters, see | a ratio comparing utilities in the
8¢~ Z - Supplementary File | absence and presence of lung
Stage I, males, 75+ 0.836 59. cancer, using sources listed in the
Stage I, females, 55-64 0.899 row above as well as [30]. Utilities
Stage I, females, 65-74 0.885 for different stages of lung cancer
Stace I females. 75+ 0.801 were estimated using [30,31]. See
g8e > - . Supplementary File S9.
Stage II, males, 55-64 0.868
Stage II, males, 65-74 0.844
Stage II, males, 75+ 0.795
Stage II, females, 55-64 0.854
Stage II, females, 65-74 0.841
Stage II, females, 75+ 0.761
Stage III, males, 55-64 0.868
Stage III, males, 65-74 0.844
Stage III, males, 75+ 0.795
Stage III, females, 55-64 0.854
Stage III, females, 65-74 0.841
Stage III, females, 75+ 0.761
Stage IV, males, 55-64 0.857
Stage IV, males, 65-74 0.833
Stage IV, males, 75+ 0.785
Stage IV, females, 55-64 0.843
Stage IV, females, 65-74 0.830
Stage IV, females, 75+ 0.751

Table notes. Abbreviations: CI: confidence interval; LC: lung cancer; NA: not applicable. Colour legend: light blue:
males; amber: females. Note that as people aged through the model years, we also used weighted averages of the
utilities presented above: for example, males aged 60-64 at model entry were aged 61-65 in the second model year, so
during that year, the average utility with stage IV for that subgroup was 0.852, which was a weighted average of the
stage IV utilities for males aged 55-64 and 65-74 (in this example, the weights were the number of males residents in
the Friuli Venezia Giulia region in 2023 within each single age, taken from [74]).



Table S4. Input parameters, base case — utilities linked to screening and false positives.

Parameter Mean 95% CI Distribution | Distribution Source
parameters
LL UL Mean / | SD /
shape | scale
Disutility for anxiety of [32,75]
screening event -0.01 -0.011 | -0.009 | Normal -0.010 | 0.00028
Disutility for a false [32,76]
positive -0.063 -0.074 | -0.052 | Normal -0.063 | 0.00560
Duration of disutility [32]
from screening anxiety
in years 0.04 0.010 0.084 Gamma 4 0.0096
Duration of disutility Assumption!
for a false positive in
years 0.10 0.026 0.209 Gamma 4 0.0238
QALY loss from NA, linked to parameters above
screening anxiety -0.00038
QALY loss from false NA, linked to parameters above
positive -0.0060

Table notes. Abbreviations: CI: confidence interval; LL: lower limit; NA: not applicable; SD: standard deviation; UL:
upper limit.

! The average duration was assumed to be one month for people with only a follow-up HRCT, and three months for
people with additional investigations. Using the probability of having additional investigations vs. not having them in

the screening arm, an average duration was estimated.

Table S5. Inflation indices
Inflation index Annual % change Source

The Harmonized Index of Consumer 0.9 [35]
Prices (HICP) for hospital services,
Italy, 2002-2023

The Harmonized Index of Consumer 2.1 [36]
Prices (HICP) for outpatient services,
Italy, 2001-2023




Table S6. Input parameters, base case — detection costs (initial screening and passive surveillance costs).

Parameter Mean 95% CI Distribution | Distribution Source
parameters
LL | UL Shape | Scale
Initial screening costs
Admin & operating Inflated
costs of screening per from [13]!
participant 18.5 15.0 |223 Gamma 100 0.18
Cost of initial visit to Inflated
discuss risks and from [33]!
benefits 31.5 25.6 38.0 Gamma 100 0.32
Inflated
Cost of LDCT scan 129.4 105.3 | 156.0 Gamma 100 1.29 from [33]!
Initial cost of screening Parameters
per participant 179.4? NA, linked to parameters above above
Initial passive surveillance costs
P (control visit) in one NA. Only the point estimate was used because | Assumption
year in standard care there was no data available regarding the 95% CI
arm 0.10 or the distribution.
Inflated
Cost of a visit 31.5 25.6 38.0 Gamma 100 0.32 from [33]*
Inflated
Cost of X-Ray 27.3 22.2 329 Gamma 100 0.27 from [33]!
Cost of global Inflated
spirometry 51.5 419 | 621 Gamma 100 0.52 from [33]"
Inflated
Cost of DLCO 32.2 26.2 38.8 Gamma 100 0.32 from [33]*
Cost of a control visit + Parameters
tests above in the NA, linked to parameters above above
standard care arm 142.5

Table notes. Abbreviations: CI: confidence interval; DLCO: diffusing capacity of the lungs for carbon monoxide; LC:
lung cancer; LDCT: low-dose computed tomography; LL: lower limit; NA: not applicable; UL: upper limit. Costs in
EUR.

1 See Supplementary File S12 for costs reported in the relevant sources, before they were inflated. When relevant, the
same Supplementary File also reports the cost code used in official sources.

2 Cost per 10,000 participants: 1,794,114.



Table S7. Input parameters, base case — diagnostic and treatment costs for people with lung cancer.

Parameter Mean 95% CI Distribution | Distribution Source

parameters

LL UL Alpha /| Beta /

shape scale
Cost of workup and Inflated
treatment, stage IA 30,451 24,776 36,702 Gamma 100 305 from [13]!
Cost of workup and Inflated
treatment, stage 1B 29,093 23,671 35,065 Gamma 100 291 from [13]!
P (stage IA) if stage | 0.48 0.428 0.526 Beta 187 205 [23]
P (stage IB) if stage I 0.52 NA, linked to parameter above
Cost of workup and NA, linked to parameters above
treatment, stage I 29,741
Cost of workup and Inflated
treatment, stage II 24,750 20,138 29,831 Gamma 100 248 from [13]!
Cost of workup and Inflated
treatment, stage III 36,233 29,481 43,672 Gamma 100 362 from [13]*
Cost of workup and Inflated
treatment, stage IV 42,450 34,539 51,165 Gamma 100 425 from [13]!

Table notes. Abbreviations: CI: confidence interval; LL: lower limit; NA: not applicable; UL: upper limit. Costs in EUR.

! See Supplementary File 512 for costs reported in the relevant sources, before they were inflated.




Table S8. Costs of false positives, base case

Parameter Mean 95% CI Distribution | Distribution Source
parameters
LL UL Alpha/ | Beta /
shape scale
P (FP) if LDCT 0.180 0.157 | 0.204 | Beta 180 820 [37]
Ratio comparing the [38]
probability of FPs at Linked to beta distributions based on numbers and
ages 65+ vs ages <65 1.221 probabilities reported in [38]
P (FP) if LDCT at ages [21,38]
<65 0.154
P (FP) if LDCT at ages Linked to the ratio above and to probabilities of
65+ 0.188 being aged <65 or >=65 (reported in [21])
P (FP) if X-ray 0.086 0.083 | 0.090 | Beta | 2251 | 23784 | [39]
P (FP) if in SC arm 0.009 NA, linked to parameters above
1.00 NA, assumption for mean only; no assumption was made for the
N of HRCTs if HRCT 95% CI or the distribution.
Cost of HRCT (no Gamma Inflated
contrast agent) 129.4 105.3 | 156.0 100 1.29 from [33]!
P (additional Beta [37]
investigations) if FP
with LDCT 0.072 0.039 |0.114 13 167
P (additional Beta [39]
investigations) if FP
with X-ray 0.015 0.012 | 0.019 70 4604
Cost of additional NA, sum of other cost parameters, which were taken from [33];
investigations after a inflation applied (see Supplementary File S12 for uninflated
positive HRCT 2307.8 parameter).
P (surgery) if FP with Beta [77]
LDCT 0.008 0.002 | 0.018 4 491
P (surgery) if FP with Beta [39]
X-ray 0.010 0.007 | 0.013 45 4629
Gamma Inflated
Cost of surgery 10,572 8,602 | 12,743 100 105.72 | from [34]
Cost of one FP in the NA, linked to parameters above
screening arm 381.5
Cost of FPs per NA, linked to the cost of one FP and the P of FPs with LDCT at
screening participant if ages <65
aged <65 58.6
Cost of FPs per NA, linked to the cost of one FP and the P of FPs with LDCT at
screening participant if ages >=65
aged >=65 71.6
Cost of one FP in the NA, linked to parameters above
standard care arm 265.4
Cost of FPs per person NA, linked to: cost of one FP; P of one control visit in the standard
in the standard care care arm; P of an FP with an X-ray.
arm 2.3




Table notes. Abbreviations: CI: confidence interval; FP: false positive; LL: lower limit; NA: not applicable; P:

probability; UL: upper limit. Costs in EUR.

1 See Supplementary File S12 for costs reported in the relevant sources, before they were inflated. When relevant, the

same Supplementary File S12 also reports the cost code used in official sources.

Table S9 describes the scenario analyses where specific parameters were modified to see how results would

change.

Table S9. Scenario analyses: descriptions and justifications.

Modified parameters

Justification for scenario analysis (SA) and parameter modification compared
to the base case analysis (BCA).

Screen-detectable
prevalence

There was uncertainty around the assumptions made for the calculation of this
parameter (see Supplementary File S3). In the overall population aged 55-80, on
average, screen-detectable prevalence was 0.0253 (by age group: 55-59: 0.0086;
60-64: 0.0116; 65-69: 0.0216; 70-74: 0.0301; 75-79: 0.0344; 80: 0.0266). In a SA,
overall screen-detectable prevalence was changed to 0.0094. This value was
taken from a meta-analysis of 12 studies on LDCT LCS in people currently or
formerly smoking and exposed to asbestos [17]. For simplification, only the
point estimate was used from [17]. Screen-detectable prevalence within each age
group was lowered accordingly, to these values, on average: 55-59: 0.0032; 60-
64: 0.0043; 65-69: 0.0080; 70-74: 0.0112; 75-79: 0.0128; 80: 0.0099. These values
varied probabilistically because they were linked to the beta distributions used
for incidence (incidence was used to estimate age variation in screen-detectable
prevalence).

Stage distribution at
screening

The BCA screening distribution was taken from the UKLS trial [9], and there
was uncertainty around its applicability to the model population. In a SA, aless
favourable distribution from the baseline screening round of the DANTE trial
[47] was applied (The two distribution differed as follows: UKLS: SI: 0.643, SII:
0.190, SIII: 0.119, SIV: 0.048 [9]. DANTE: SI: 0.571, SII: 0.107, SIII: 0.179, SIV: 0.143.
[47]).

3-month probability
of death from LC and
utility after the 5th
year of diagnosed LC

In the BCA, the 3-month probability of death from LC after the 5 year since
diagnosis 0.013, and the stage-specific utility was the same during each year
from diagnosis until death, which was a model simplification. In a SA, it was
assumed that after the 5th year, people no longer died from LC, and they had
the same utility as people with no LC.

Utilities for people
with LC

In the BCA, the overall utility for people with LC (referring to both sexes, all
ages and all stages) was 0.850 (95% CI: 0.829 to 0.871), based on an Italian study
[30]. However, it was considered that people with LC who have been exposed
to both asbestos and smoking may have lower utilities than other people with
LC.In a SA, the overall utility for people with LC was lowered to 0.719 (95% CI:
0.678 to 0.760), as per the United States EQ-5D-3L utility for cancer of bronchus
and lung, reported in [48]. The SA age-and-sex-specific utilities were then
decreased accordingly.

Administrative and
operating costs of
screening

There was uncertainty around these costs because screening had not yet been
implemented. In the BCA, the costs were EUR 18.5 (95% CI: 15.0 to 22.3) per
screening participant. In a SA, the costs were increased to EUR 34.70 (95% CI:
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Modified parameters | Justification for scenario analysis (SA) and parameter modification compared
to the base case analysis (BCA).

28.2 to 41.8). The SA parameter was taken (in its inflated-to-2023 version) from
a model on LDCT LCS in Germany [24], which reported EUR 30 in 2016-related
costs.

Probability of an FP | The BCA age-specific probabilities were calculated starting from this BCA
result with an LDCT | parameter: 0.180 on average, 95% CI: 0.157 to 0.204. This was originally
scan calculated in relation to screening repeated 3 times with annual intervals [37].
The estimation assumed that the Lung-RADS protocol (version 1.0) was applied
to interpret the scans [37]. However, the model focused on a one-off screening
and ASUGI aimed to implement the latest version of the Lung-RADS protocol
rather than the older 1.0 version. Therefore, there was uncertainty around the
BCA parameter. In a SA, the proportion was lowered to 0.131 (95% CI: 0.123 to
0.140; beta distribution with parameters: alpha=766; beta: 5069), as per [49]. (The
age-specific probabilities decreased accordingly).

Diagnostic and | There was uncertainty on whether the diagnostic and treatment costs calculated
treatment costs of | based on a hospital in the Lombardy region for a model with a 5-year time
stage I, Il and IV horizon published in 2020 [13] would apply to the ASUGI current context and
to the model lifetime horizon. Therefore, different costs of SII, SIII and SIV were
used in a SA. More specifically, the SA used ratios of the costs of SII, SIII and
SIV vs. Sl reported in a study conducted in the Veneto region in Italy [50]: 1.19,
1.34, 1.36, respectively. The study [50] estimated these ratios based on costs
incurred only during the first year since the lung cancer was first suspected, so
it was not fully applicable to the model lifetime horizon, but it was used for
exploratory purposes. Based on these ratios, the costs in the SA were: SII: EUR
35,391 (95% CI: 28,796 to 42,657); SIII: EUR 39,853 (95% CI: 32,426 to 48,034); SIV:
EUR 40,447 (32,910 to 48,751).

The costs of SII, SIII and SIV in the BCA are reported in Table S7. In the BCA,
the ratios of the costs of SII, SIII and SIV vs. SI were, on average: 0.83, 1.22, 1.43.
So in the SA, compared to the BCA, SII and SIII were more expensive, and SIV
less expensive.

Table notes. Abbreviations: ASUGI: Azienda Sanitaria Universitaria Giuliano Isontina; BCA: base case
analysis; FP: false positive; IARC: International Agency for Research on Cancer; LC: lung cancer; LDCT:
low-dose computed tomography; SA: scenario analysis.
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Supplementary File S2. More details on the model structure

Not modelling false negatives

False negatives were not modelled because the same set of long-term outcomes was expected for false
negative results in the intervention arm as for lung cancers in the standard care arm. Moreover, at the start
of the model, the proportion with lung cancer in the standard care arm was equal to the proportion with
lung cancer in the screening arm, so by ignoring false negatives in the screening arm, the proportion with
lung cancer also became smaller in the standard care arm. Therefore, incremental results were not affected
by the non-modelling of false negatives. Due to this simplification, the model does not provide the overall
cost of lung cancer in the presence or in the absence of screening. The model can only be used to estimate
the incremental life years, incremental QALYs and incremental cost associated with screening (the term
“incremental” refers to the difference in outcomes between the screening arm and the standard care arm).

Markov model: intervention arm
The Markov model for the intervention arm did not include undiagnosed lung cancer. See figure S1.

Diagnosed lung cancer

FETF
=23

Figure S1. Markov model, intervention arm.
Figure notes. Each circle is a different “health state”. People spend 3 months in each health state, with these

Death
from LC

Death
from other
causes

exceptions: 1. people can stay for more than 3 months in states where there is an arrow that re-turns to the
same circle; 2. death states (so-called “absorbing states”). The green outline indicates diagnosed lung cancer.
From any of the diagnosed cancer stages, people can transition to death from LC or to death from other
causes.

Abbreviations: LC: lung cancer; SI: stage I; SII: stage II; SIII: stage III; SIV: stage IV; YR: year.
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Supplementary File S3. Details on estimation of screen-detectable
prevalence.

Screen-detectable prevalence by sex.

Due to a lack of data on how screen-detectable prevalence may differ between men and women in a
population formerly exposed to asbestos with at least 10 pack-years of smoking, the model assumed that
screen-detectable prevalence was the same for men and women. This was a model simplification made in
light of limited evidence on the topic, summarized as follows: according to a systematic review, smoking
produces sim-ilar risks of lung cancer in men and women; potentially, women may be at higher risk than
men, but this is not yet clear from the available data [78]. Another review [79] found that after adjusting for
smoking, age, study, and occupations which would involve high exposure to other carcinogens, the OR for
lung cancer associated with occupational as-bestos exposure was 1.24 for men (95% CI: 1.18 to 1.31) and
1.12 for women (95% CI: 0.95 to 1.31) [79]. Note the overlapping confidence intervals.

Against the assumption of equal screen-detectable prevalence, the same review [79] found a lower median
cumulative exposure level to asbestos for exposed women than for exposed men. Moreover, in a study on
people formerly exposed to asbestos in Italy [73], 28% of women were wives of asbestos-cement workers,
which means that they had secondhand exposure.

Screen-detectable prevalence is influenced not only by the underlying lung cancer risk but also by the
screening intervention. It was assumed that the screening intervention and the diagnostic pathways were
uniform across sexes.

In conclusion, despite potential differences between men and women, given a lack of data on how screen-
detectable prevalence may differ by sex, it was decided to use the same screen-detectable prevalence for
men and women.

Screen-detectable prevalence by age group.

A study conducted within the ASUGI area [22] found that with a baseline round of LDCT screening, the
proportion diagnosed with lung cancer (i.e., the screen-detectable prevalence) was 0.01205 among people
with at least 10 pack-years of smoking exposed to asbestos (6 lung cancers were identified among 498
people). The study did not provide age and sex information specifically for the 498 people with at least 10
pack-years but it was mentioned that the wider study population of 1045 people was aged 44-75 and 97%
of these 1045 people were men.

In our model, in the absence of relevant data, variation by age in screen-detectable prevalence mirrored
variation by age in incidence in the general population of Trieste province with standard care (average
annual incidence for 2017-2021 from the FVG cancer registry [68]). For example, people aged 70-74 had a
screen-detectable prevalence that was 1.39 times the screen-detectable prevalence of people aged 65-69,
which mirrored the ratio that compared incidence between these two age groups. This was obtained by
first calculating a risk ratio between screen-detectable prevalence in [22] and overall incidence in the age
group 45-74 [68]. (Note the slight age range discrepancy between 44-75 in [22] and 45-74: the reason for this
was that incidence data from [68] was reported in 5-year age groups, such as 45-49, 50-54, 70-74). Then
incidence in each age group was multiplied by this risk ratio to obtain screen-detectable prevalence by age
group. A beta distribution was used for incidence. Incidence is not reported here due to restrictions on data
availability, see data availability statement. Note that these calcula-tions used these starting points:

1. the weighted average of the screen-detectable prevalence among people aged 44-75, exposed to
asbestos and with at least 10 pack-years, was assumed to be the same in the ASUGI area in 2025 as
in Monfalcone in 2002-2003 (which was the context of [22]): 0.01205, as long as the age distribution
in the population of interest would be similar as it was in [22], as would anything else contributing
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to the screen-detectable prevalence in the two populations. Moreover, since the age range in [22]
referred to the overall group of 1045 participants, another assumption was that the age of 498
people with at least 10 pack-years in [22] was similar to the age of the overall group of 1045
participants.

2. it was assumed that undiagnosed prevalence is similar in its age distribution to incidence, and
screening sensitivity doesn’t vary by age.

Table S10. Screen-detectable prevalence in [22].

‘ Point estimate ‘ Distribution

People of age 44-75 exposed to asbestos and who had at least 10 pack-years of smoking who received
LDCT screening in Monfalcone in 2002-2003 [22]

N people 498 NA
N lung cancers 6 NA
Beta distribution. Parameters: alpha: 6; beta:
Proportion diagnosed 0.01205 492
Proportion diagnosed per 100,000 | 1205 Linked to distribution above

Table notes. Abbreviations: LDCT: low-dose computed tomography; N: number; NA: not applicable.
The proportion diagnosed in Table S10 was combined with incidence by age group to produce the screen-

detectable prevalence by age group (shown in Table S1). Probabilistic sampling was linked to the beta
distributions for incidence and the beta distribution in Table S10.
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Supplementary File S4. More details on using the stage distribution at
screening from the UKLS trial.

The stage distribution for the screening arm was taken from the UKLS one-off screening [9]. This was
preferred over taking the distribution from the baseline screening in the ITALUNG trial [80] because the
UKLS distribution was based on 42 cancers, while the ITALUNG baseline distribution was only based on
18 cancers. (The two distribution differed as follows: UKLS: SI: 0.64, SII: 0.19, SIII: 0.12, SIV: 0.05 [9].
ITALUNG: SI: 0.56, SII: 0.11, SIII: 0.11, SIV: 0.22. The latter distribution excluded two people with small cell
lung cancer [80]).

To check if it was valid to use the stage distribution from the screening arm of UKLS, the stage distribution
in the standard care arm of UKLS was compared to the stage distribution used for the model standard care
arm, which was taken from a study conducted in Italy based on 2050 cancers [23]. Table S11 shows that the
UKLS standard care arm had more cancers diagnosed in stage IV and fewer cancers diagnosed in stage III,
compared to [23]. It was noted that the stage distribution from the standard care arm of the ITALUNG trial
differed even more from [23]. All considered, it was decided to use the distribution from the screening arm
of UKLS.

Table S11. Validation check. Comparing the distribution in the standard care arm of the trials UKLS and
ITALUNG to the distribution in [23]

Stage Proportion diagnosed in each stage with standard care
UKLS [9] Consonni et al. [23] ITALUNG [81]
SI 0.22 0.19 0.14
SII 0.11 0.12 0.09
SIII 0.18 0.29 0.14
SIV 0.49 0.40 0.63
SUM 1.00 1.00 1.00

Table notes. The distribution in the non-screening arm of the ITALUNG trial referred to annual screening over 4 years

and was based on 56 cancers [81].

15



Supplementary File S5. Probability of diagnosis from undiagnosed stage
I, 11, ITI

The probabilities of diagnosis from undiagnosed stage I, II and III were calculated through iterative
calculation based on the stage distribution of undiagnosed lung cancer at the start of the model (equal to
the distribution at screening), the stage distribution at diagnosis in the standard care arm, the 3-month
probability of progressing to higher stages, and the 3- month probability of death from causes other than
lung cancer, different for each age and sex subgroup. The iterative calculation was only done with
deterministic point estimates for simplification. As a result, the probabilities of diagnosis from undiagnosed
stage I, II and III were the point estimates shown in in Table S12, which did not change probabilistically.
Note that the probabilities decreased for older age groups because mortality from other causes was higher
at older ages. However, for each subgroup, the probability stayed constant across time. This was a model
simplification.

Table S12. 3-month probability of diagnosis, by stage and subgroup, base case. Based on iterative
calculations.

Subgroup 3-month probability of diagnosis if undiagnosed
Stage [ Stage I1 Stage 111
Males 55-59 0.201 0.118 0.277
Males 60-64 0.200 0.118 0.277
Males 65-69 0.199 0.117 0.277
Males 70-74 0.198 0.117 0.276
Males 75-79 0.196 0.116 0.275
Males 80 0.194 0.115 0.274
Females 55-59 0.201 0.118 0.277
Females 60-64 0.201 0.118 0.277
Females 65-69 0.200 0.118 0.277
Females 70-74 0.199 0.117 0.277
Females 75-79 0.198 0.117 0.276
Females 80 0.196 0.116 0.275

The probability of remaining in the same undiagnosed stage at the end of a three-month cycle was
dependent on the probability of progressing to a higher undiagnosed stage (see Table S1 in Supplementary
File S1), the probability of diagnosis (see paragraphs above) and the probability of mortality from causes
other than lung cancer (see Supplementary File S8).
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Supplementary File S6. Converting annual probabilities into 3-month
probabilities.

3-month probabilities were needed for model. These were calculated by converting annual probabilities
into annual rates and then converting annual rates into 3-month probabilities. These conversions were
based on these formulas:

__In(-p)
a t
p =1—exp(—rt)

Where 7 is the rate and p the probability.
So for example, in the first year since a stage I diagnosis, the annual probability of death was 0.088 on

average. Therefore, the annual rate was calculated as follows:
In(1 - 0.088)

= 0.092
1

r =
And the 3-month probability was:
0.092
p=1—exp (_T> = 0.023

The formulas were taken from [82].
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Supplementary File S7. Probabilities of death from lung cancer.

The 3-month probabilities of death from lung cancer during the first five years since diagnosis were
adjusted by stage combining these parameters:
e the probabilities of death from lung cancer by age group, sex and year since diagnosis, calculated
based on cancers diagnosed from 2010 to 2019 in the Trieste province, reported in the FVG registry
[25] (see Figure S2). In particular, based on the probabilities of death from LC at ages 55-69 and 70-
84, taken from the FVG registry, we calculated weighted averages for the age groups 66-70, 67-71,
68-72, 69-73. The weights were the number of residents within each sex and age group in the Trieste
province in 2019 [69].
e the ratios comparing LC mortality in stage II, IIl and IV vs. stage I (calculated from [23] and
reported in Table S2 in Supplementary File S1).
The stage ratios were applied making sure that the weighted average of the probabilities of death across
the different stages was equal to the probability in the FVG registry [25]. The weighted average was
calculated using the proportions of people in each lung cancer stage at diagnosis with standard care
(calculated from [23] and reported in Table S1 in Supplementary File S1).
Table 513 shows the 3-month probabilities of death from lung cancer. Although Table S13 shows the point
estimates, the model values changed based on beta distributions for the annual probabilities of LC death
by age group, sex and year since diagnosis, taken from the FVG registry [25], and beta distributions for the
annual probabilities of LC death by stage and year since diagnosis, taken from [23].

Annual P of death from lung cancer, Trieste province, cancers
diagnosed in2010-2019
0.70
0.60

7
=
4
3

Probability
o o
B8 5
J
)

0.20 —— —

0.00

First Second Third Fourth Fifth

Year since diagnosis

=@=F 55-69 ==@=F 70-84 M 55-69 M70-84

Figure S2. Point estimates of the annual probabilities of death from LC by age group, sex, and year since
diagnosis, before adjustment by stage. The sample size for each combination of age group, sex and year
since diagnosis ranged from 282 to 2642.

Figure notes. Abbreviations: P: probability.
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Table S13. Point estimates of the 3-month probabilities of death from LC after adjusting by stage.

Ages
Year since From 55-59 From 70-74 to
diagnosis | Sex Stage | to 65-69 66-70 | 67-71 | 68-72 | 69-73 | 99-100

I 0026 | 0028| 0030] 0033] 0035 0.037
Vales LI 0052 | 0057| 0061] 0065| 0069 0.074
I 0123 | 0133| 0143] 0153] 0162 0.173
Firet v 0272 | 0294| 0315| 0336| 0357 0.381
I 0022 | 0023 | 0024] 0025] 0026 0.027
Female | II 0044 | 0.046| 0048| 0050| 0052 0.054
s 1 0103 | 0108| o0112] 0117] 0121 0.126
v 0227 | 0237] 0248] 0257| 0267 0277
I 0015 | 0016] 0016] 0016]| 0017 0.017
I 0037 | 0038| 0038] 0039] 0040 0.040
Males ' 0069 | 0070| 0072] 0073] 0074 0.075
Second v 0.106 | 0109| o0111] 0113] 0115 0.117
I 0018 | 0016 | 0015] 0.014] 0013 0.011
Female | II 0042 | 0039| 0036| 0033] 0030 0.027
s I 0079 | 0073 | 0066| 0.061] 0056 0.051
v 0122 | 0112] 0103| 0095| 0087 0.078
I 0.021 | 0021 0021] 0022] 0022 0.022
I 0032 | 0032] 0033] 0033] 0033 0.034
Males ' 0045 | 0.045| 0046| 0.046| 0047 0.047
, v 0072 | 0073| 0074| 0075| 0075 0.076
Third I 0.006 | 0008 | 0010] 0012 0013 0.015
Female | II 0010 | 0013| 0015] 0.018] 0020 0.023
s I 0014 | 0017| 0021] 0025] 0029 0.032
v 0022 | 0028| 0035] 0040] 0046 0.052
I 0011 | 0011] 0011] 0011] 0011 0.011
I 0022 | 0022] 0022] 0022] 0021 0.021
Males ' 0030 | 0.030| 0030] 0029] 0029 0.029
- v 0030 | 0.030| 0020] 0.029] 0029 0.029
I 0.007 | 0010] 0012] 0015] 0017 0.020
femate |1 0014 | 0020| 0025| 0030]| 0035 0.040
. I 0020 | 0027| 0034] 0041] 0048 0.055
v 0019 | 0027] 0034] 0041] 0047 0.054

19



Continuation of Table §13. Point estimates of the 3-month probabilities of death from LC after adjusting

by stage.
Ages
Year since From 55-59 From 70-74 to
diagnosis | Sex Stage to 65-69 66-70 | 67-71 | 68-72 | 69-73 | 99-100
I 0.007 0.007 | 0.006 | 0.006 | 0.006 | 0.005
Males 11 0.009 0.009 | 0.008 | 0.008 | 0.007 | 0.007
II1 0.012 0.012 0.011 | 0.010 0.010 0.009
Fifth 1A% 0.017 0.016 | 0.015 | 0.014 | 0.014 | 0.013
I 0.010 0.009 | 0.009 | 0.008 | 0.008 | 0.007
Females [y 0.013 0.012 | 0.011 |[0.010 |0.010 | 0.009
IT1 0.018 0.017 0.015 | 0.014 0.014 0.013
IV 0.024 0.023 0.021 | 0.020 0.019 0.017

Mortality from LC after the 5th year.

After the 5th year, the 3-month probability of death from lung cancer was 0.013 across all stages. This was
based on the 5-year probability of death from lung cancer conditional on having survived for the first 5
years since diagnosis, which was 0.231 [26]: a report by Associazione Italiana di Oncologia Medica (AIOM)
and other organizations focused on people who were alive at 5 years since diagnosis, reporting that 72% of
them were alive at 10 years [26]. They also mentioned that if >95% had been alive, then the excess risk of
death from lung cancer would be negligible compared to the general population of the same age and sex
[26]. Therefore, considering that 100%-95.1% is equal to 4.9%, it was assumed that 4.9% had died from other
causes, and the 5-year probability of death from lung cancer from year 5 to 10 was 23.1% (100%-72%-4.9%).
Note that this 3-month probability of death from lung cancer (0.013) was applied to all stages from the 6th
year since diagnosis until death. This was a model simplification.
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Supplementary File S8. Mortality from causes other than lung cancer by

age and sex.

The annual probability of death from other causes by age and sex was calculated using parameters

presented in Table S14. In particular, the parameters included the standardized mortality ratios comparing

people formerly exposed to asbestos to the general population in relation to causes other than lung cancer,

based on [73].

Table S14. Parameters used to calculate the probability of death from other causes.

Parameter Mean Source
Changes by age
and sex, see Table | [70]

Annual probability of death for the general population | S15
Proportion of deaths due to any cancer, males, general

. [71], p. 2
population 0.278
Proportion of deaths due to any cancer, females, 71], p. 2
general population 0.217 il
Proporti.on of cancer deaths due to LC, males, general [72], p74
population 0.223
Proportion of 'Cancer deaths due to LC, females, [72], p.74
general population 0.138
Proportion of deaths due to LC, males, general Linked to parameters
population 0.062 above
Proportion of deaths due to LC, females, general Linked to parameters
population 0.030 above
Male cohort in [73]: Number of deaths from all causes
observed among workers formerly exposed to asbestos | 31,130 [73]
Male cohort in [73]: Number of deaths from lung
cancer observed among workers formerly exposed to
asbestos 3535 [73]
Male cohort in [73]: Number of deaths from causes
other than lung cancer observed among workers Linked to parameters
formerly exposed to asbestos 27,595 above
Male cohort in [73]: Number of deaths from all causes
expected if mortality was as in the general population | 29,997.53 [73]
Male cohort in [73]: Number of deaths from lung
cancer expected if mortality was as in the general
population 2760.01 [73]
Male cohort in [73]: Number of deaths from causes
other than lung cancer expected if mortality was as in Linked to parameters
the general population 27,237.52 above
SMR comparing mortality from causes other than lung
cancer in asbestos-exposed vs. general population, Linked to parameters
males 1.01 above
Female cohort in [73]: Number of deaths from all
causes observed among workers formerly exposed to
asbestos 3739 [73]
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Parameter Mean Source

Female cohort in [73]: Number of deaths from lung

cancer observed among workers formerly exposed to

asbestos 99 [73]

Female cohort in [73]: Number of deaths from causes

other than lung cancer observed among workers Linked to parameters
formerly exposed to asbestos 3640 above

Female cohort in [73]: Number of deaths from all

causes expected if mortality was as in the general

population 3266.54 [73]

Female cohort in [73]: Number of deaths from lung

cancer expected if mortality was as in the general

population 78.68 [73]

Female cohort in [73]: Number of deaths from causes

other than lung cancer expected if mortality was as in Linked to parameters
the general population 3187.86 above

SMR comparing mortality not from LC in asbestos- Linked to parameters
exposed to general population, females 1.14 above

Table notes. Abbreviations: SMR: standardized mortality ratio.

Table S15 shows the annual probabilities by age and sex. The model used 3-month probabilities, shown in

Table S16.

In the model, the weighted average for each age group is assigned based on the model year: for example,
the weighted average for the age group 61-65 is applied to the second model year for the age group 60-64

and to the seventh model year for the age group 55-59.

See Table S15 below. Note that the annual P of death for causes other than LC was higher for men than for
women when the same age groups were compared. There were these exceptions to this: for those that
reached the ages 96-100 / 97-100 / 98-100 / 99-100, mortality was higher for women.
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Table S15. Annual P of death from other causes by age

Annual P of
death from

Annual P of Annual P of causes other Weighted average of

death, all | Annual P of death from than LC, Weights: N the annual P of death

causes, FVG | LC death, causes other people of people for causes other than

general FVG general than LC, FVG | formerly resident in LC among people

population, population, general exposed to FVGin 2023 | formerly exposed to

2022 [70] 2022 population asbestos! [74] asbestos

Ag
N e

A Wom Wom Wom Wom | N wom | gro Wom
ge | Men | en Men en Men en Men en men | en up | Men en
55 55-

0.0039 | 0.0022 | 0.0002 | 0.0001 | 0.0036 | 0.0021 | 0.0037 | 0.0024 | 10007 | 10254 | 59 0.0042 | 0.0030
56 56-

0.0039 | 0.0024 | 0.0002 | 0.0001 | 0.0037 | 0.0024 | 0.0037 | 0.0027 | 10012 | 10267 | 60 0.0047 | 0.0033
57 57-

0.0042 | 0.0028 | 0.0003 | 0.0001 | 0.0039 | 0.0027 | 0.0040 | 0.0031 | 10150 | 10253 | 61 0.0053 | 0.0036
58 58-

0.0047 | 0.0031 | 0.0003 | 0.0001 | 0.0044 | 0.0030 | 0.0045 | 0.0034 | 10324 | 10436 | 62 0.0061 | 0.0038
59 59-

0.0054 | 0.0032 | 0.0003 | 0.0001 | 0.0050 | 0.0031 | 0.0051 | 0.0036 9616 | 10011 | 63 0.0070 | 0.0042
60 60-

0.0065 | 0.0034 | 0.0004 | 0.0001 | 0.0061 | 0.0033 | 0.0061 | 0.0038 9140 9425 | 64 0.0079 | 0.0047
61 61-

0.0074 | 0.0037 | 0.0005 | 0.0001 | 0.0070 | 0.0036 | 0.0071 | 0.0041 8968 9113 | 65 0.0087 | 0.0052
62 62-

0.0085 | 0.0041 | 0.0005 | 0.0001 | 0.0080 | 0.0039 | 0.0081 | 0.0045 8625 8715 | 66 0.0094 | 0.0059
63 63-

0.0094 | 0.0047 | 0.0006 | 0.0001 | 0.0089 | 0.0045 | 0.0090 | 0.0052 8339 8749 | 67 0.0101 | 0.0065
64 64-

0.0102 | 0.0054 | 0.0006 | 0.0002 | 0.0096 | 0.0052 | 0.0097 | 0.0059 7699 8328 | 68 0.0110 | 0.0072
65 65-

0.0106 | 0.0060 | 0.0007 | 0.0002 | 0.0099 | 0.0058 | 0.0101 | 0.0067 7384 8198 | 69 0.0120 | 0.0078
66 66-

0.0110 | 0.0065 | 0.0007 | 0.0002 | 0.0104 | 0.0063 | 0.0105 | 0.0072 7440 7915 | 70 0.0134 | 0.0085
67 67-

0.0122 | 0.0070 | 0.0008 | 0.0002 | 0.0114 | 0.0068 | 0.0116 | 0.0078 7186 7745 | 71 0.0151 | 0.0093
68 68-

0.0138 | 0.0077 | 0.0009 | 0.0002 | 0.0130 | 0.0075 | 0.0131 | 0.0085 6926 7706 | 72 0.0169 | 0.0103
69 69-

0.0157 | 0.0083 | 0.0010 | 0.0003 | 0.0147 | 0.0081 | 0.0149 | 0.0092 6806 7649 | 73 0.0189 | 0.0114
70 70-

0.0183 | 0.0090 | 0.0011 | 0.0003 | 0.0172 | 0.0088 | 0.0174 | 0.0100 6573 7682 | 74 0.0210 | 0.0129
71 71-

0.0202 | 0.0101 | 0.0013 | 0.0003 | 0.0189 | 0.0098 | 0.0192 | 0.0112 6487 7520 | 75 0.0232 | 0.0146
72 72-

0.0213 | 0.0112 | 0.0013 | 0.0003 | 0.0200 | 0.0109 | 0.0202 | 0.0124 6844 7927 | 76 0.0259 | 0.0163
73 73-

0.0238 | 0.0129 | 0.0015 | 0.0004 | 0.0223 | 0.0125 | 0.0226 | 0.0142 6771 7765 | 77 0.0287 | 0.0181
74 74-

0.0266 | 0.0147 | 0.0016 | 0.0004 | 0.0249 | 0.0143 | 0.0253 | 0.0163 7130 8168 | 78 0.0320 | 0.0204
75 75-

0.0297 | 0.0165 | 0.0018 | 0.0005 | 0.0279 | 0.0160 | 0.0283 | 0.0182 6852 8205 | 79 0.0357 | 0.0231
76 76-

0.0344 | 0.0181 | 0.0021 | 0.0005 | 0.0323 | 0.0175 | 0.0327 | 0.0200 7176 8492 | 80 0.0401 | 0.0266
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Annual P of

death from

Annual P of Annual P of causes other Weighted average of

death, all | Annual P of death from than LC, Weights: N the annual P of death

causes, FVG | LC death, causes other people of people for causes other than

general FVG general than LC, FVG | formerly resident in LC among people

population, population, general exposed to FVGin 2023 | formerly exposed to

2022 [70] 2022 population asbestos! [74] asbestos

Ag
N e

A Wom Wom Wom Wom | N wom | gro Wom
ge | Men | en Men | en Men | en Men | en men | en up | Men |en
77 77-

0.0388 | 0.0207 | 0.0024 | 0.0006 | 0.0364 | 0.0201 | 0.0369 | 0.0230 4752 5742 | 81 0.0449 | 0.0308
78 78-

0.0422 | 0.0237 | 0.0026 | 0.0007 | 0.0396 | 0.0230 | 0.0401 | 0.0263 5470 6813 | 82 0.0492 | 0.0347
79 79-

0.0462 | 0.0271 | 0.0029 | 0.0008 | 0.0433 | 0.0263 | 0.0439 | 0.0300 5244 6583 | 83 0.0539 | 0.0394
80 80-

0.0523 | 0.0314 | 0.0032 | 0.0009 | 0.0490 | 0.0304 | 0.0497 | 0.0348 5038 6686 | 84 0.0596 | 0.0445
81 81-

0.0571 | 0.0353 | 0.0035 | 0.0011 | 0.0535 | 0.0343 | 0.0542 | 0.0391 4964 6555 | 85 0.0654 | 0.0500
82 82-

0.0623 | 0.0390 | 0.0039 | 0.0012 | 0.0584 | 0.0378 | 0.0592 | 0.0432 4954 6719 | 86 0.0729 | 0.0565
83 83-

0.0680 | 0.0452 | 0.0042 | 0.0014 | 0.0638 | 0.0438 | 0.0646 | 0.0501 4387 6327 | 87 0.0822 | 0.0649
84 84-

0.0778 | 0.0518 | 0.0048 | 0.0016 | 0.0730 | 0.0502 | 0.0739 | 0.0573 3994 5837 | 88 0.0930 | 0.0746
85 85-

0.0862 | 0.0581 | 0.0053 | 0.0017 | 0.0809 | 0.0563 | 0.0819 | 0.0643 3390 5074 | 89 0.1070 | 0.0872
86 86-

0.1032 | 0.0681 | 0.0064 | 0.0020 | 0.0968 | 0.0661 | 0.0981 | 0.0754 2745 4589 | 90 0.1237 | 0.1022
87 87-

0.1160 | 0.0783 | 0.0072 | 0.0023 | 0.1088 | 0.0759 | 0.1102 | 0.0867 2405 4220 | 91 0.1404 | 0.1183
88 88-

0.1308 | 0.0914 | 0.0081 | 0.0027 | 0.1227 | 0.0887 | 0.1243 | 0.1012 1875 3709 | 92 0.1597 | 0.1372
89 89-

0.1576 | 0.1120 | 0.0098 | 0.0034 | 0.1479 | 0.1087 | 0.1498 | 0.1241 1623 3233 | 93 0.1783 | 0.1568
90 90-

0.1787 | 0.1297 | 0.0111 | 0.0039 | 0.1677 | 0.1258 | 0.1699 | 0.1437 1287 2899 | 94 0.1970 | 0.1751
91 91-

0.1971 | 0.1447 | 0.0122 0.0043 0.1848 | 0.1403 0.1873 0.1602 1055 2476 | 95 0.2174 | 0.1947
92 92-

0.2168 | 0.1638 | 0.0134 | 0.0049 | 0.2034 | 0.1589 | 0.2061 | 0.1814 873 2272 | 96 0.2419 | 0.2186
93 93-

0.2317 | 0.1816 0.0144 | 0.0054 0.2174 | 0.1761 0.2202 0.2011 557 1788 | 97 0.2705 | 0.2460
94 94-

0.2638 | 0.2018 | 0.0164 | 0.0061 | 0.2474 | 0.1957 | 0.2507 | 0.2235 452 1373 | 98 0.3010 | 0.2764
95 95-

0.3125 | 0.2267 | 0.0194 | 0.0068 | 0.2931 | 0.2199 | 0.2969 | 0.2511 314 1138 | 99 0.3351 | 0.3092
96 96-

0.3661 | 0.2691 | 0.0227 | 0.0081 | 0.3434 | 0.2610 | 0.3479 | 0.2980 208 910 | 100 0.4450 | 0.4624
97 97-

0.3812 | 0.3034 | 0.0236 | 0.0091 | 0.3576 | 0.2943 | 0.3623 | 0.3361 137 641 | 100 0.4991 | 0.5403
98 98-

0.3856 | 0.3375 | 0.0239 | 0.0101 | 0.3617 | 0.3274 | 0.3664 | 0.3738 89 444 | 100 0.5786 | 0.6426
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Annual P of

death from
Annual P of Annual P of causes other Weighted average of
death, all | Annual P of death from than LC, Weights: N the annual P of death
causes, FVG | LC death, causes other people of people for causes other than
general FVG general than LC, FVG | formerly resident in LC among people
population, population, general exposed to FVGin 2023 | formerly exposed to
2022 [70] 2022 population asbestos! [74] asbestos
Ag
N e
A Wom Wom Wom Wom | N wom | gro Wom
ge | Men | en Men | en Men | en Men | en men | en up | Men |en
99 99-
0.3956 | 0.3693 | 0.0245 | 0.0111 | 0.3710 | 0.3582 | 0.3759 | 0.4090 69 303 | 100 0.7071 | 0.7855
10
0 1 1 | NA NA NA NA 1 1 78 532 | 100 | NA NA

Table notes. Abbreviations: FVG: Friuli Venezia Giulia; LC: lung cancer; P: probability.

1 The annual P of death from causes other than LC in the general population was multiplied by a SMR (standardized

mortality ratio) comparing people formerly exposed to asbestos vs. the general population (see table 514).
Annual P of death was taken from [70] for ages 55-99. For age 100, it was assumed that P=1 (model simplification).
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Table 516. 3-month probabilities of death from causes other than lung cancer.

Femal | Femal

Model | Males | Males | Males | Males | Males | Males Females | Females | es 65- | es 70- | Female | Femal
year 55-59 60-64 65-69 70-74 75-79 80 55-59 60-64 69 74 s75-79 | es80

1 0.0010 | 0.0020 | 0.0030 | 0.0053 | 0.0090 | 0.0127 0.0008 0.0012 | 0.0020 | 0.0032 0.0058 | 0.0088
” 0.0012 | 0.0022 | 0.0034 | 0.0058 | 0.0102 | 0.0138 0.0008 0.0013 | 0.0021 | 0.0037 0.0067 | 0.0099
3 0.0013 | 0.0024 | 0.0038 | 0.0065 | 0.0114 | 0.0151 0.0009 0.0015 | 0.0023 | 0.0041 0.0078 | 0.0110
4 0.0015 | 0.0025 | 0.0043 | 0.0072 | 0.0125 | 0.0166 0.0010 0.0016 | 0.0026 | 0.0046 0.0088 | 0.0128
5 0.0018 | 0.0028 | 0.0048 | 0.0081 | 0.0138 | 0.0190 0.0011 0.0018 | 0.0029 | 0.0051 0.0100 | 0.0146
6 0.0020 | 0.0030 | 0.0053 | 0.0090 | 0.0152 | 0.0211 0.0012 0.0020 | 0.0032 | 0.0058 0.0113 | 0.0165
7 0.0022 | 0.0034 | 0.0058 | 0.0102 | 0.0168 | 0.0255 0.0013 0.0021 | 0.0037 | 0.0067 0.0127 | 0.0194
8 0.0024 | 0.0038 | 0.0065 | 0.0114 | 0.0187 | 0.0288 0.0015 0.0023 | 0.0041 | 0.0078 0.0144 | 0.0224
9 0.0025 | 0.0043 | 0.0072 | 0.0125 | 0.0212 | 0.0326 0.0016 0.0026 | 0.0046 | 0.0088 0.0166 | 0.0263
10 0.0028 | 0.0048 | 0.0081 | 0.0138 | 0.0241 | 0.0398 0.0018 0.0029 | 0.0051 | 0.0100 0.0192 | 0.0326
1 0.0030 | 0.0053 | 0.0090 | 0.0152 | 0.0279 | 0.0455 0.0020 0.0032 | 0.0058 | 0.0113 0.0225 | 0.0380
1 0.0034 | 0.0058 | 0.0102 | 0.0168 | 0.0325 | 0.0505 0.0021 0.0037 | 0.0067 | 0.0127 0.0266 | 0.0427
13 0.0038 | 0.0065 | 0.0114 | 0.0187 | 0.0371 | 0.0561 0.0023 0.0041 | 0.0078 | 0.0144 0.0310 | 0.0488
14 0.0043 | 0.0072 | 0.0125 | 0.0212 | 0.0426 | 0.0603 0.0026 0.0046 | 0.0088 | 0.0166 0.0362 | 0.0546
15 0.0043 | 0.0072 | 0.0125 | 0.0212 | 0.0426 | 0.0696 0.0026 0.0046 | 0.0088 | 0.0166 0.0362 | 0.0613
16 0.0053 | 0.0090 | 0.0152 | 0.0279 | 0.0534 | 0.0843 0.0032 0.0058 | 0.0113 | 0.0225 0.0470 | 0.0697
17 0.0058 | 0.0102 | 0.0168 | 0.0325 | 0.0594 | 0.1014 0.0037 0.0067 | 0.0127 | 0.0266 0.0527 | 0.0847
18 0.0065 | 0.0114 | 0.0187 | 0.0371 | 0.0669 | 0.1064 0.0041 0.0078 | 0.0144 | 0.0310 0.0598 | 0.0973
19 0.0072 | 0.0125 | 0.0212 | 0.0426 | 0.0758 | 0.1078 0.0046 0.0088 | 0.0166 | 0.0362 0.0681 | 0.1104
20 0.0081 | 0.0138 | 0.0241 | 0.0479 | 0.0856 | 0.1112 0.0051 0.0100 | 0.0192 | 0.0417 0.0777 | 0.1232
21 0.0090 | 0.0152 | 0.0279 | 0.0534 | 0.0970 | 1.0000 0.0058 0.0113 | 0.0225 | 0.0470 0.0883 | 1.0000
2 0.0102 | 0.0168 | 0.0325 | 0.0594 | 0.1369 | 1.0000 0.0067 0.0127 | 0.0266 | 0.0527 0.1437 | 1.0000
23 0.0114 | 0.0187 | 0.0371 | 0.0669 | 0.1587 | 1.0000 0.0078 0.0144 | 0.0310 | 0.0598 0.1766 | 1.0000
24 0.0125 | 0.0212 | 0.0426 | 0.0758 | 0.1943 | 1.0000 0.0088 0.0166 | 0.0362 | 0.0681 0.2268 | 1.0000
25 0.0138 | 0.0241 | 0.0479 | 0.0856 | 0.2643 | 1.0000 0.0100 0.0192 | 0.0417 | 0.0777 0.3195 | 1.0000
2 0.0152 | 0.0279 | 0.0534 | 0.0970 | 1.0000 | 1.0000 0.0113 0.0225 | 0.0470 | 0.0883 1.0000 | 1.0000
27 0.0168 | 0.0325 | 0.0594 | 0.1369 | 1.0000 | 1.0000 0.0127 0.0266 | 0.0527 | 0.1437 1.0000 | 1.0000
8 0.0187 | 0.0371 | 0.0669 | 0.1587 | 1.0000 | 1.0000 0.0144 0.0310 | 0.0598 | 0.1766 1.0000 | 1.0000
29 0.0212 | 0.0426 | 0.0758 | 0.1943 | 1.0000 | 1.0000 0.0166 0.0362 | 0.0681 | 0.2268 1.0000 | 1.0000
30 0.0241 | 0.0479 | 0.0856 | 0.2643 | 1.0000 | 1.0000 0.0192 0.0417 | 0.0777 | 0.3195 1.0000 | 1.0000
31 0.0279 | 0.0534 | 0.0970 | 1.0000 | 1.0000 | 1.0000 0.0225 0.0470 | 0.0883 | 1.0000 1.0000 | 1.0000
2 0.0325 | 0.0594 | 0.1369 | 1.0000 | 1.0000 | 1.0000 0.0266 0.0527 | 0.1437 | 1.0000 1.0000 | 1.0000
33 0.0371 | 0.0669 | 0.1587 | 1.0000 | 1.0000 | 1.0000 0.0310 0.0598 | 0.1766 | 1.0000 1.0000 | 1.0000
34 0.0426 | 0.0758 | 0.1943 | 1.0000 | 1.0000 | 1.0000 0.0362 0.0681 | 0.2268 | 1.0000 1.0000 | 1.0000
35 0.0479 | 0.0856 | 0.2643 | 1.0000 | 1.0000 | 1.0000 0.0417 0.0777 | 0.3195 | 1.0000 1.0000 | 1.0000
36 0.0534 | 0.0970 | 1.0000 | 1.0000 | 1.0000 | 1.0000 0.0470 0.0883 | 1.0000 | 1.0000 1.0000 | 1.0000
37 0.0594 | 0.1369 | 1.0000 | 1.0000 | 1.0000 | 1.0000 0.0527 0.1437 | 1.0000 | 1.0000 1.0000 | 1.0000
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Femal Femal

Model | Males | Males | Males | Males | Males | Males Females | Females | es 65- | es 70- | Female Femal
year 55-59 60-64 65-69 70-74 75-79 80 55-59 60-64 69 74 s 75-79 es 80

38 0.0669 | 0.1587 | 1.0000 | 1.0000 | 1.0000 1.0000 0.0598 0.1766 | 1.0000 | 1.0000 1.0000 | 1.0000
39 0.0758 | 0.1943 | 1.0000 | 1.0000 | 1.0000 1.0000 0.0681 0.2268 | 1.0000 | 1.0000 1.0000 | 1.0000
40 0.0856 | 0.2643 | 1.0000 | 1.0000 | 1.0000 1.0000 0.0777 0.3195 | 1.0000 | 1.0000 1.0000 | 1.0000
41 0.0970 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 0.0883 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000
4 0.1369 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 0.1437 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000
43 0.1587 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 0.1766 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000
44 0.1943 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 0.2268 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000
45 0.2643 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 0.3195 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000
46 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000
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Supplementary File S9. Calculation of utilities
Table S17. Utilities and related parameters

Distrib | Distribution
95% CI ution parameters
Mea Alpha
Parameter n LL UL /mean | Beta/SE | Source

Utilities from Italy: general population
Utili ed 55+ 091 | 0.896 = 0.924 | Normal

of general population a 0.91 0.007

[27]

Utilities from England (used to calculate ratios comparing current and former smoking vs. the general
population)

Utility, general population aged 16+ 0.851 | 0.847 | 0.855 | Normal | 0.851 | 0.00002 | [28]
Utility, former smoking, aged 16+ 0.818 | 0.810 | 0.826 | Normal | 0.818 | 0.00007 | [28]
Smoking 10 to <20 per day, age 16+ 0.828 | 0.813 | 0.843 | Normal 0.828 | 0.00022 | [28]

Calculating ratios based on English data
Utilities: ratio comparing former

Linked to parameters above

smoking vs. general population 0.961 [28]
Utilities: ratio comparing 10 to <20

cigarettes per day vs. general Linked to parameters above

population 0.973 [28]

Combining the ratios from England with Italian data to estimate utilities for Italian people who smoke?

Par
Linked t t
Utilities, former smoking, both sexes’ | 0.875

Utilities, smoking 10 to <20 per day, Linked to parameters above Par
both sexes® 0.885 above
Weights for weighted average:

proportion of people who formerly 077 | 070 0.83 Beta 527 160 | [22]
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Distrib | Distribution

95% CI ution parameters
Mea Alpha
Parameter n LL UL /mean | Beta/SE | Source
smoked among people who ever
smoked in [22]

Weights for weighted average:
proportion of people who currently
smoke among people who ever smoked
in [22] 0.23 [22]

Linked to parameters above

Utility: weighted average, current and Linked to parameters above Par
former smoking, both sexes 55+ 0.877 above
Utilities by age group and sex for people smoking moderately or formerly smoking in England (used to
calculate ratios comparing different age groups)
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Parameter

Utilities for people without lung cancer by age group and sex (applied in the model): see Table S3 in
Supplementary File S1. They were calculated based on the parameters above and the proportions in each

age group from [21].

95% CI

Mea

LL

UL

Distrib
ution

Distribution
parameters

Alpha

/ mean | Beta/SE

Source

Utilities from Italy: people with lung ca

ncer

Utility with lung cancer, all stages,

males and females, Italy 0.850 | 0.829 | 0.871 | Normal 0.85 0.011 | [30]
Combining the utilities for Italian people who smoke with the utilities for people with lung cancer
Ratio between the utilities for lung
cancer vs. the utilities for people . Par

. Linked to parameters above
currently or formerly smoking (both above
sexes, all age groups 55+) 0.969

Utilities from the United States (used to calculated multipliers for stages II, III, IV vs. I)

Utility for stage I lung cancer 0.810 | 0.798 = 0.822 | Normal | 0.810 0.006 | [31]
Utility for stage II lung cancer 0.770 | 0.748 | 0.792 | Normal = 0.770 0.011 | [31]
Utility for stage III lung cancer 0.770 | 0.756 = 0.784 | Normal | 0.770 0.007 | [31]
Utility for stage IV lung cancer 0.760 | 0.745 | 0.775 | Normal | 0.760 0.008 | [31]
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Distrib | Distribution
95% CI ution parameters
Mea Alpha
Parameter n LL UL /mean | Beta/SE | Source
Par
Utilities ratio: stage Il vs. I 0.951 Linked to parameters above above
Par
Utilities ratio: stage IIl vs. I 0.951 Linked to parameters above above
Par
Utilities ratio: stage IV vs. I 0.938 Linked to parameters above above
Utilities for each LC stage, sex and age group: see Table S3 in Supplementary File S1 for the utilities,
which were calculated using the parameters above and the stage distribution at screening. *

Table notes. Abbreviations: CI: confidence interval; LL: lower limit; NR: not reported; QALY: quality-adjusted life
year; Par: parameter(s); UL: upper limit. Colour legend: light blue: males; amber: females; white: not sex-specific.
Distribution parameters: alpha and beta for beta distribution, mean and SE for normal distribution, shape and scale for
gamma distribution.

! The study separately reported utilities for people smoking less than 10 cigarettes per day, 10 to <20 and at least 20
cigarettes per day. For simplicity, the value in the middle (from 10 to <20) was selected.

2 The multipliers based on English data were applied to the utilities for the Italian general population taking into
account the proportions of people who formerly smoked and who currently smoke in [22].

3 Only used to compare utilities with and without lung cancer.

4Using the stage distribution at screening, reported in Table S1 in Supplementary File S1, the utilities ratios comparing
different stages were combined with the utilities for lung cancer in each subgroup to calculate the utilities for each

stage, age group and sex, presented in Table S3 in Supplementary File S1.
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Supplementary File S10. Some simplifications made in the diagnostic
pathways

Various simplifications were made in the diagnostic pathways represented in Figure 2, which is used to
calculate the detection costs and false positive costs in the model. Here we provide a summary of these
simplifications: firstly, the ASUGI working group considered that a first health care visit in the standard
care arm could be with a GP, with an occupational health specialist, with another specialist or in A&E.
However, in the absence of data on the different probabilities corresponding to each of these settings, the
inflated-to-2023 cost of a “first visit” (“Prima visita escluso le prime visite specificatamente codificate”,
Codice: 89.7 [33]) of EUR 31.51 was applied. This was a model simplification.

Moreover, the model simplified the diagnostic pathways in Figure 2 by not considering that in some cases
a needle biopsy is done instead of endoscopic investigations, and in some cases a brain CT is done instead
of a brain MRI. These simplifications were done due to time constraints combined with the complexity of
using local data to calculate the probability of having a CT-guided needle biopsy instead of endoscopic
investigations such as bronchoscopy, or the probability of having a combination of both, and the
complexity of using local data to calculate the probability of having a brain CT instead of a brain MRI.
Furthermore, for simplicity, under the additional investigations, only the pneumology visit was considered,
although in practice, in some cases, a thoracic surgery visit is done instead of a pneumology visit.
Additionally, the pathways in Figure 2 did not include diagnostic complications such as pneumothorax or
bleeding.

For the diagnostic and treatment costs applied to people with lung cancer, Figure 2 was not used: these

costs were taken from a previous study [13]. It was assumed that these costs would include any diagnostic
complications such as pneumothorax or bleeding.

32



Supplementary File S11. Calculation of probabilities relating to the false
positives.

Intervention arm

Across all ages, the probability of a false positive with an LDCT scan was 18%. This was based on an
estimate by the International Agency for Research on Cancer for people screened annually for 3 years with
LDCT [37]. The agency calculated that if 1000 eligible individuals were screened 3 times with LDCT, 180
would have an extra scan despite not having lung cancer.

To calculate the ratio comparing people aged <65 and people aged >= 65 in relation to the probability of a
false positive with LDCT, we used the numbers reported for the baseline screening round in [38]: for those
aged <65, there were 4796 false positive re-sults among 19,306 people screened. For those aged >=65, there
were 2125 false positive results among 7003 people screened. Therefore, the point estimate of the ratio com-
paring the older to the younger age group was 1.221 (30.3%/24.8%).

We were unable to make adjustments for each smaller age group in the model (for example, we applied
the same probability of a false positive from LDCT to the age groups 70-74 and 75-79). We made sure that
the weighted average of the probabilities of LDCT false positives across all age groups was 18%. The
weights for the weighted av-erage were the proportions of people aged <65 and >=65 in [21].

Standard care arm

In the standard care arm, the probability of a false positive with an X-ray was 8.6% on average. This was
calculated based on the NLST trial [39]: in the baseline round of chest radiography, 26,035 X-rays were
done, and 2251 gave a positive result with no LC confirmed [39].

Intervention arm: probability of HRCT after a false positive

There was no information available on the probability of a highly suspicious LDCT result among false
positives, which would skip the HRCT ahead of additional investigations. For simplicity, it was assumed
that all false positive LDCT results underwent an HRCT ahead of additional investigations.

Intervention arm: probability of additional investigations (including endoscopic investigations, PET-
TC, thoracic-abdominal TC, brain MRI and respiratory function tests) after a false positive

In the intervention arm, the probability of additional investigations after a false positive LDCT was 7.2%
on average. This was based on the International Agency for Research on Cancer for people screened
annually for 3 years with LDCT [37], which calculated that if 180 screening participants had an extra scan
despite not having lung cancer, 13 of them would have an invasive procedure.

Standard care arm: probability of additional investigations (including endoscopic investigations, PET-
TC, thoracic-abdominal TC, brain MRI and respiratory function tests) after a false positive

In the standard care arm, the probability of additional investigations if there was a false positive X-ray was
1.5%. This was calculated based on the NLST trial [39]: over three rounds of chest radiography, there were
4674 positive X-rays with no LC confirmed, and 70 of them underwent either a bronchoscopy or a needle
biopsy [39].

Intervention arm: probability of surgery in a false positive

In the intervention arm, the probability of surgery if there was a false positive LDCT was 0.8% on average.
This was based on the UKLS trial, where 495 people with no lung cancer were either recalled for a repeat
scan at 3 months or immediately referred to the MDT, and of these, 4 people had surgery despite not having
lung cancer (Figure 14 in [77] (p. 42) presented a flowchart where surgery resulted in either “Not cancer”
or in “Pathology confirmed”).

Standard care arm: probability of surgery in a false positive.

In the standard care arm, the probability of surgery after a false positive X-ray was 1% on average. This
was calculated based on the NLST trial [39]. Over the three rounds of chest radiography, there were 4674
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positive X-rays with no LC confirmed, and 45 of them underwent thoracotomy, thoracoscopy or
mediastinoscopy [39].

Supplementary File S12. Costs before inflation, with cost code in official
documentation, if applicable.

Refer to Supplementary File S1 for the inflated costs.

Table S18. Initial screening and passive surveillance costs (detection costs).

Parameter Cost in EUR Reference Name and code in Nomenclatore
Tariffario FVG 2019 [33]

Admin & operating costs of
screening per participant in
(assumed)! 2019 17.0 [13] NA

Prima visita escluso le prime visite

Cost of initial visit to discuss risks specificatamente codificate. Codice:
and benefits in 2019 29.0 [33] 89.7
Cost of LDCT scan in 2019 119.1 [33] TC del torace. Codice: 87.41

Prima visita escluso le prime visite
Cost of a control visit, or of an specificatamente codificate. Codice:
initial visit due to LC symptoms 29.0 [33] 89.7

Radiografia del torace di routine,
Cost of X-Ray in 2019 25.1 [33] NAS. Codice: 87.44.1.

Spirometria globale. Codice:
Cost of global spirometry in 2019 | 47.4 [33] 89.37.2.

Diffusione alveolo-capillare del CO.
Cost of DLCO test in 2019 29.6 [33] Codice: 89.38.3

Table notes. Abbreviations: DLCO: diffusing capacity of the lungs for carbon monoxide; LC: lung cancer; LDCT: low-
dose computed tomography.

Only the point estimates are included in the table. See the inflated costs in Supplementary File S1 for the cost
distributions.

! The reference year for costs was not reported in [13]. Considering that the paper was received in October 2019 and

published in 2020, it was assumed that costs referred to 2019 for the purpose of inflating them to 2023.

Table §19. Diagnostic and treatment costs for people with lung cancer

Parameter Cost in EUR Source
Cost of workup and treatment, stage 1A, in (assumed)' 2019 28,022 [13]
Cost of workup and treatment, stage IB, in (assumed)! 2019 26,772 [13]
Cost of workup and treatment, stage II, in (assumed)' 2019 22,776 [13]
Cost of workup and treatment, stage III, in (assumed)' 2019 33,343 [13]
Cost of workup and treatment, stage IV, in (assumed)' 2019 39,064 [13]

Table notes. Only the point estimates are included in the table. See the inflated costs in Supplementary File S1 for the
cost distributions.

IThe reference year for costs was not reported in [13]. Considering that the paper was received in October 2019 and
published in 2020, it was assumed that costs referred to 2019 for the purpose of inflating them to 2023.
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Table S20. Cost of the false positives.

Parameter Mean | 95% CI Distri | Distribution Sour | Name and code in
bution | parameters ce official sources
LL | UL Mean SsD /
alpha beta /
shape scale
Cost of HRCT NA. 95% CI and distribution | [33] TC del torace. Codice:
without contrast calculated for inflated cost 87.41
agent in 2019 119.1 NR | NR
Cost of additional investigations after positive HRCT or highly suspicious LDCT
Prima visita
Pneumology visit in Gamm pneumologica. Codice:
2019 39.0 317 | 470 |a 100 0.39 89.7B.9
Body spirometry in Gamm Bodyspirometria.
2019 29.6 241 | 357 |a 100 0.30 [33] Codice: 89.38.2
Gamm Test DLCO. Codice:
DLCO test in 2019 29.6 241 | 357 | a 100 0.30 89.38.3
Gamm Walking test. Codice:
Walking test in 2019 | 23.7 193 | 286 | a 100 0.24 89.44.2
Bronchoscopy with 134. Gamm Broncoscopia con
biopsy in 2019 164.9 2 198.8 | a 100 1.65 biopsia. Codice: 33.24.1
Test for CEA (antigene carcino
carcinoembryonic Gamm embrionario).  Codice:
antigen in 2019 10.9 89 |[131 |a 100 0.11 90.56.3
PET con correlazione
TAC corporea senza
839. | 1244. | Gamm estremita. Codice:
PET-CT in 2019 1032.1 | 8 0 a 100 10.32 92.19.8
153. Gamm TAC torace. Codice:
Thoracic CT in 2019 | 188.2 1 2268 | a 100 1.88 87.41.1
Abdominal CT in 202. Gamm TAC addome. Codice:
2019 248.9 5 3000 | a 100 2.49 88.01.6.
290. Gamm RMN encefalo. Codice:
Brain MRI in 2019 356.8 3 430.0 | a 100 3.57 88.91.2
Tot cost of NA
additional
investigations (after
positive HRCT or
highly  suspicious
LDCT) in 2019 2123.7 | NA, sum of parameters above
Costs of surgery
Cost of surgery NA. 95% CI and distribution | [34] Interventi maggiori sul
(assumes admission calculated for inflated cost torace, fascia A, DRG 75,
for >1 day in type A | 10,200. MDC 4, Tipo C.
hospital), in 2019 0 NR NR
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Table notes. Abbreviations: CI: confidence interval; CT: computed tomography; DLCO: diffusing capacity of the lungs
for carbon monoxide; HRCT: high resolution computed tomography; LDCT: low-dose computed tomography; LL:
lower limit; MRI: magnetic resonance imaging; NA: not applicable; NR: not reported; PET: positron emission

tomography; SD: standard deviation; UL: upper limit.

Supplementary File S13. Proportions in the cost-effectiveness
acceptability curve.

The table below shows the probabilities of cost-effectiveness corresponding to different thresholds in

Figure 3b.
Table S21. Probabilities of cost-effectiveness relative to different thresholds.
Probability that intervention is | Probability that standard care is
ICER threshold cost-effective cost-effective

0 0.0920 0.9080
1000 0.1925 0.8075
2000 0.3250 0.6750
3000 0.4605 0.5395
4000 0.5830 0.4170
5000 0.6795 0.3205
6000 0.7480 0.2520
7000 0.8130 0.1870
8000 0.8560 0.1440
9000 0.8890 0.1110
10000 0.9170 0.0830
11000 0.9300 0.0700
12000 0.9460 0.0540
13000 0.9570 0.0430
14000 0.9680 0.0320
15000 0.9765 0.0235
16000 0.9820 0.0180
17000 0.9830 0.0170
18000 0.9870 0.0130
19000 0.9890 0.0110
20000 0.9895 0.0105
21000 0.9895 0.0105
22000 0.9925 0.0075
23000 0.9925 0.0075
24000 0.9940 0.0060
25000 0.9950 0.0050
26000 0.9955 0.0045
27000 0.9965 0.0035
28000 0.9970 0.0030
29000 0.9970 0.0030
30000 0.9970 0.0030
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Probability that intervention is | Probability that standard care is
ICER threshold cost-effective cost-effective
31000 0.9975 0.0025
32000 0.9980 0.0020
33000 0.9980 0.0020
34000 0.9980 0.0020
35000 0.9980 0.0020
36000 0.9980 0.0020
37000 0.9985 0.0015
38000 0.9990 0.0010
39000 0.9990 0.0010
40000 0.9990 0.0010
41000 0.9990 0.0010
42000 0.9990 0.0010
43000 0.9990 0.0010
44000 0.9995 0.0005
45000 0.9995 0.0005
46000 0.9995 0.0005
47000 0.9995 0.0005
48000 0.9995 0.0005
49000 0.9995 0.0005
50000 0.9995 0.0005

Table notes. ICER: incremental cost-effectiveness ratio, calculated by dividing the incremental cost by the number of
QALY gained. The probabilities for each threshold sum up to 1 (due to rounding, this is not apparent in some rows of
the table above).
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Supplementary File S14. Details on the results for each subgroup.

For each subgroup, on average, there was an increase in total costs with the intervention (Table 522 and
Table S23), although for the subgroups aged 65+ there was a probability above 5% that the intervention
could be cost-saving, for both males and females. This probability ranged between 6.2% for males aged 80
to 20.9% for females aged 75-79.

Table S22. Base case analysis, incremental results for life years, QALYs and total cost, by age subgroup,
males. Mean and 95% CI.

ICER:
ICER: incremental cost
incremental cost | (EUR) per
Life Total (EUR) per life | additional

Subgroup Estimate years QALYs cost year saved QALY
Mean 0.023 0.019 175 7657 8995
2.5thp 0.007 0.005 95 NA NA

Males 55-59 97.5th p 0.053 0.046 228 NA NA
Mean 0.028 0.024 159 5628 6646
2.5thp 0.009 0.006 49 NA NA

Males 60-64 97.5th p 0.065 0.056 223 NA NA
Mean 0.049 0.042 122 2488 2943
2.5thp 0.016 0.012 -49 NA NA

Males 65-69 97.5th p 0.106 0.092 222 NA NA
Mean 0.058 0.048 88 1500 1820
2.5thp 0.020 0.015 -143 NA NA

Males 70-74 97.5th p 0.122 0.102 214 NA NA
Mean 0.053 0.043 84 1588 1943
2.5thp 0.018 0.014 -154 NA NA

Males 75-79 97.5th p 0.111 0.093 217 NA NA
Mean 0.034 0.027 129 3794 4733
2.5thp 0.011 0.008 -58 NA NA

Males 80 97.5th p 0.072 0.060 235 NA NA

Table notes. Abbreviations: CI: credible interval; ICER: incremental cost-effectiveness ratio; QALYs: quality-adjusted
life years; p: percentile; PSA: probabilistic sensitivity analysis.

Colour legend: light green = intervention more effective than comparator; amber = intervention more expensive than
comparator; light blue = intervention cheaper than comparator.

Results are per person participating in the screening programme and refer to a lifetime horizon.
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Table 523. Base case analysis, main outcomes, incremental results by age subgroup, females. Mean and 95%
CL

ICER:
ICER: incremental cost
incremental cost | (EUR) per
Life Total (EUR) per life | additional

Subgroup Estimate years QALYs cost year saved QALY

Mean 0.024 0.020 175 7358 8718

2.5thp 0.007 0.005 95 NA NA
Females 55-59 | 97.5thp 0.054 0.047 228 NA NA

Mean 0.030 0.025 158 5283 6293

2.5thp 0.009 0.007 46 NA NA
Females 60-64 | 97.5thp 0.069 0.059 222 NA NA

Mean 0.052 0.043 119 2295 2762

2.5thp 0.017 0.013 -55 NA NA
Females 65-69 | 97.5th p 0.111 0.095 221 NA NA

Mean 0.060 0.048 80 1336 1668

2.5thp 0.020 0.015 -160 NA NA
Females 70-74 | 97.5thp 0.125 0.102 208 NA NA

Mean 0.055 0.043 70 1280 1617

2.5thp 0.018 0.014 -182 NA NA
Females 75-79 | 97.5thp 0.115 0.092 211 NA NA

Mean 0.036 0.028 117 3283 4223

2.5thp 0.011 0.008 -86 NA NA
Females 80 97.5th p 0.074 0.060 226 NA NA

Table notes. Abbreviations: CI: credible interval; ICER: incremental cost-effectiveness ratio; QALYs: quality-adjusted
life years; p: percentile; PSA: probabilistic sensitivity analysis.

Colour legend: light green = intervention more effective than comparator; amber = intervention more expensive than
comparator; light blue = intervention cheaper than comparator.

Results are per person participating in the screening programme and refer to a lifetime horizon.
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Lung cancer deaths prevented, subgroup results.
Table 524 shows the number of deaths from lung cancer or from other causes by the end of the model.

Table S24. Base case analysis, average number of deaths from lung cancer and from other causes by the
end of the model. Numbers per 10,000 people.

Subgroup | Number of deaths from LC per 10,000 | Number of deaths from other causes per
people 10,000 people
Standard Standard
Intervention | care Incremental | Intervention | care Incremental
WA 154.2 193.0 -38.7 9845.8 9807.0 38.7
Males 55-
59 66.5 74.5 -8.0 9933.5 9925.5 8.0
Males 60-
64 84.0 96.9 -13.0 9916.0 9903.1 13.0
Males 65-
69 142.5 1725 -29.9 9857.5 9827.5 29.9
Males 70-
74 186.3 234.7 -48.4 9813.7 9765.3 48.4
Males 75-
79 189.3 250.5 -61.2 9810.7 9749.5 61.2
Males 80 135.8 185.7 -49.9 9864.2 9814.3 49.9
Females
55-59 67.6 74.4 -6.8 9932.4 9925.6 6.8
Females
60-64 85.6 96.9 -11.4 9914.4 9903.1 11.4
Females
65-69 144.9 171.5 -26.5 9855.1 9828.5 26.5
Females
70-74 189.3 2314 -42.1 9810.7 9768.6 42.1
Females
75-79 189.5 244.7 -55.2 9810.5 9755.3 55.2
Females 80 | 134.1 179.9 -45.8 9865.9 9820.1 45.8

Table notes. Abbreviations: INCR: incremental; INT: intervention; SC: standard care; WA: weighted average.

“Incremental” refers to the difference between intervention and standard care.
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Overdiagnosis by subgroup

Table S25 shows that overdiagnosis increased by age. This is because mortality from other causes increased
by age. Overdiagnosis was higher for males because they had a higher 3-month probability of death from
other causes compared to females of the same age.

Note that the proportion diagnosed with the intervention was not exactly what one could expect based on
the point estimate of screen-detectable prevalence. This is due to probabilistic sampling from the

prevalence parameter distribution.

Table S25. Base case analysis, average number of diagnosed lung cancers per 10,000 people with

intervention and standard care, and overdiagnosis estimates.

Subgroup Intervention Standard care Overdiagnosis
Weighted average 251.8 246.8 5.0
Males 55-59 86.2 85.8 0.3
Males 60-64 116.8 115.9 0.9
Males 65-69 215.8 2134 2.4
Males 70-74 299.7 293.9 5.9
Males 75-79 341.1 329.8 114
Males 80 265.4 253.2 12.2
Females 55-59 86.2 85.9 0.2
Females 60-64 116.8 116.3 0.5
Females 65-69 215.8 2142 1.6
Females 70-74 299.7 296.1 3.6
Females 75-79 341.1 333.7 7.4
Females 80 265.4 256.8 8.6

Table notes. Overdiagnosis is the difference between the proportion of people diagnosed with lung cancer
in the intervention and in the standard care arm. It corresponds to the proportion of people in the standard
care arm who die from other causes while having undiagnosed lung cancer.
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Table 526 shows the subgroup results from the scenario analysis where it was assumed that, after the 5th
year since diagnosis, people no longer died from lung cancer and had the same utilities as people with no
lung cancer.

Table 526. PSA mean incremental results (screening minus standard care) from the scenario analysis where
it was assumed that people no longer had lung cancer from the sixth year since diagnosis, by subgroup.

Subgroup | Life years QALYs Detection Cost of | Diagnosis | Total cost | ICER (total
costs false and cost per
positives treatment QALY)
costs
M 55-59 0.0357 0.0307 165 56 -46 175 5699
M 60-64 0.0417 0.0356 164 56 -61 159 4480
M 65-69 0.0677 0.0575 164 69 -111 122 2131
M 70-74 0.0751 0.0626 163 69 -145 88 1401
M 75-59 0.0639 0.0528 163 69 -148 84 1591
M 80 0.0395 0.0321 164 69 -103 129 4032
F 55-59 0.0386 0.0325 165 56 -46 175 5368
F 60-64 0.0458 0.0383 164 56 -63 158 4132
F 65-69 0.0744 0.0615 164 69 -114 119 1942
F 70-74 0.0795 0.0639 163 69 -153 80 1248
F 75-79 0.0680 0.0542 163 69 -162 70 1292
F 80 0.0423 0.0332 164 69 -116 117 3517

Table notes. Abbreviations: ICER: incremental cost-effectiveness ratio; QALYs: quality-adjusted life years; PSA:
probabilistic sensitivity analysis.

Colour legend: light green = intervention more effective than comparator; amber = intervention more expensive than
comparator; light blue = intervention cheaper than comparator.

Results are per person participating in the screening programme and refer to a lifetime horizon.
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