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ARTICLE INFO ABSTRACT
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Background: The effectiveness of lung cancer screening with low-dose computed tomography (LDCT) has been
established. The current study evaluates the cost-effectiveness of lung cancer screening with LDCT in a general
population in China.

Methods: A previously validated micro-simulation model was used to simulate a cohort of men and women
on a lifetime horizon in the presence and absence of LDCT screening. The modeling data were collected from
numerous national and international sources. Simulated screening scenarios included different combinations of
screening intervals and start and stop ages. Additional costs (valued in Chinese Yuan, CNY; 1 USD = 6.8976
CNY, 1 EUR = 7.8755 CNY in 2020), life-years gained (LYG) and mortality reduction due to screening were also
determined. The costs and life-years were discounted by 3%. All results were scaled to 1,000 individuals. The
average cost-effectiveness ratio (ACER) was calculated. A willingness-to-pay threshold of CNY 217.3k / LYG was
considered. A healthcare system perspective was adopted.

Results: Compared to no screening, lung cancer screening by LDCT in a general Chinese population yielded 21.0
-36.7 LYG in men and 9.2 - 16.6 LYG in women across the scenarios. For men, biennial LDCT screening yielded
an ACER of CNY 171.4k - 306.3k / LYG relative to no screening. Biennial screening performed between 55 and
75 years of age was optimal at the defined threshold; it resulted in CNY 174.6k / LYG and a lung cancer mortality
reduction of 9.1%, and this scenario had a 75% probability of being cost-effective. For women, the ACER ranged
from CNY 364.2k to 1193.3k / LYG.

Conclusions: In China, lung cancer screening with LDCT in the general population including never smokers could
be cost-effective for men with 75% probability, but not for women. The optimal strategy for men would be
performing biennial screening between 55 and 75 years of age.

advanced stage (stages IIIB- IV).?> Smoking is considered the primary
risk factor for lung cancer. In the Americas, 88% of lung cancer deaths
in men and 79% in women are attributable to smoking.* In Europe,

1. Introduction

Lung cancer is the most common cause of cancer death in both men

and women in China.! It accounts for ~30% of all cancer-related deaths
in men and 23% in women.! The age-standardized 5-year relative sur-
vival of patients with lung cancer is as low as 20%.> The main reason
for this poor survival is that 47% of lung cancers are diagnosed at an
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these numbers are 92% and 62%, respectively.* However, in China, only
45% of lung cancer deaths in men and 6% in women are attributable to
smoking.® Because nearly half of lung cancers are diagnosed in never-
smokers, smoking is not the only major risk factor of lung cancer in
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Fig. 1. Flowchart of the micro-simulation model for lung cancer screening

China?®; also factors such as passive smoking, air pollution, and low fruit
intake are thought to play a major role in China®-°.

Screening for lung cancer with low-dose computed tomography
(LDCT) has been demonstrated to be effective in heavy smokers in West-
ern countries’. In a Western setting, lung cancer screening by LDCT in
a high-risk group has shown a reduction in lung cancer mortality by
17%.8 The high-risk group in Western countries is defined based on the
age and smoking behavior of the individuals. The National Lung Screen-
ing Trial (NLST) applied inclusion criteria of smokers aged between 55
and 74 years with >30 pack-years of smoking, which only covers 26.7%
of the lung cancers diagnosed in the US population aged >40 years.’
If we would apply the NLST criteria to the Chinese population, more
patients would not benefit from screening because nearly half of lung
cancers are diagnosed in never-smokers in China and this population
is not eligible for screening. A lung cancer screening study in Shang-
hai showed that the NLST criteria would miss 88% of the lung cancer
cases detected in the participants with at least one risk factor of lung
cancer.'? There is no clear evidence regarding which risk factors should
be used to define a high-risk population for lung cancer screening in a
Chinese population.'! Several lung cancer screening studies are ongoing
and the inclusion criteria are not restricted to smoking alone.'?"'* From
the perspective of identifying most lung cancers, Liu et al. proposed to
implement lung cancer screening by LDCT in the whole Chinese popu-
lation aged > 40 years.'®

The cost-effectiveness of lung cancer screening by LDCT has been
analyzed in several countries and the results varied.'®'® These studies
were conducted in smokers and the costs related to screening and lung
cancer diagnosis and treatment were country-specific, which makes it
complicated to transfer these results on cost-effectiveness studies to the
Chinese context. Therefore, we aim to evaluate the cost-effectiveness
of lung cancer screening by LDCT in a general population in China. We
present the following article in accordance with the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) Reporting Check-
list.

2. Methods
2.1. Model overview

A Simulation Model on Radiation Risk and Cancer Screening (SiM-
RiSc) was used, which was previously validated and described in de-
tail.'® Fig. 1 depicts the flowchart of the model. This model simulates
individual life histories from birth to death as well as the development
of lung cancer. When screening is modeled, small lung cancers can be

19

detected according to a size-dependent sensitivity of LDCT screening.
The participants with detected lung cancer will have a longer survival
due to the earlier detection and a higher survival probability compared
to no screening.

Several components, included in the model, were extensively de-
scribed in previous literature.'® Briefly, in the life history component, a
natural death age was simulated based on an age-specific life expectancy
separately for both men and women. In the tumor development compo-
nent, tumor onset in a proportion of the individuals was simulated based
on a sex- and age-specific tumor incidence distribution. Subsequently,
the tumor was believed to grow exponentially!®. Tumor volume dou-
bling time (VDT) and the size of symptomatic tumors were randomly
sampled for each individual from log-normal distributions. After detect-
ing in a screening or no screening setting, the number of survival years
was calculated in the tumor survival component based on tumor size,
lymph node, and metastasis (TNM-stage). The resulting death age be-
cause of the tumor was compared with the natural death age, and the
lower one of the two ages was taken as the final death age. In the screen-
ing component, the sensitivity and specificity of the screening LDCT
technique and the screening interval were included. In addition, in the
tumor induction component, the number of radiation-induced tumors
due to screening was calculated.

2.2. Simulated population and screening strategies

Two cohorts of the Chinese general population including 100,000
men and 100,000 women, were simulated. Based on the inclusion crite-
ria of the NLST trial and the Chinese context, the Chinese guidelines for
lung cancer screening recommend commencing screenings at age 50 and
stopping at age 74 years.? In addition, to explore the cost-effectiveness
of younger screening start ages, the start ages of 40 and 45 years old
were also included. Therefore, in this study 16 screening strategies for
men and 16 for women were evaluated with various screening start ages
(40, 45, 50, and 55 years), screening stop age (70 and 75 years), and
screening intervals (annual and biennial) by comparing to no screening.
Ethical approval was waived for this simulation study.

2.3. Parameters of the model

The following three components were adjusted in this study in order
to simulate the Chinese population. The life expectancy of the Chinese
population was extracted from the WHO global health observatory data
repository, where sex-specific all-cause mortality for the most recent
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Table 1
Input parameters of the SiMRiSc model for evaluating the cost-effectiveness of lung cancer screening by LDCT in the Chinese population.
Input parameter Value Reference
21 ;

Life expectancy at birth [years] 7M;IOI ;‘.]70;1 en » Supplementary Fig. 1
Lung cancer incidence Men Women 22,23
Cumulative risk until 74 years 7.0% 3.1%
Cumulative lifetime risk 21.0% 9.0%
Mean age at diagnosis of lung cancer [years] 66.3 66.0
Incidence peaking age [years] 80.0 80.0
SD of the incidence distribution [years] 14.0 15.0
Lung cancer growth 41,42
VDT, log-transformed geometric mean 4.59 +0.21
SD of log-transformed VDT 0.74
Symptomatic tumor component 42,43
diameter, log-transformed geometric mean 3.04 £ 0.014
SD of log-transformed diameter 0.61

) Supplementary Table 1, Supplementary Table 2 and 16
Lung cancer survival Suppl tary Fig. 4

pplementary Fig
LDCT sensitivity and specificity
0%; diameter < 3 mm a4
LDCT sensitivity (0.5*diameter-1.5)*100%; 3 mm < diameter < 5 mm
100%; diameter > 5 mm

LDCT specificity 94.36 % (95% CI: 93.88—-94.81%) 24
Lung cancer induction Men Women
Equivalent lung organ dose per LDCT scan [mSv] 2.3 2.7 45
Estimate for calculating ERR of lung cancer per Sv 0.32 (95% CI: 0.15- 0.70) 1.40 (95% CI:
exposure 0.94-2.10)
Cost (Chinese Yuan)
LDCT examination 550 28

Diagnosis per patient
Treatment per patient

66,020 (95% CI: 62,664-69,376)

1793 Estimated from a tertiary hospital
3

Abbreviations: ERR, excess relative risk; LDCT, low-dose computed tomography; mSv, milli-Sievert; SD, standard deviation; SiMRiSc, simulation model on radiation

risk and cancer screening; VDT, volume doubling time.

year (2016) is provided (Supplementary Fig. 1).2! The lung cancer inci-
dence in the Chinese general population, which was assumed as a nor-
mal distribution based on age, was estimated for men and women based
on a 2015 report of the cancer statistics in China (Supplementary Fig. 2
and Supplementary Fig. 3).222% The specificity of lung cancer screening
by LDCT was extracted from a study of LDCT screening for lung cancer
in the Chinese population.?* The input parameters of other components
including VDT of lung cancer, the size distribution of symptomatic lung
cancer, lung cancer survival (Supplementary Table 1 and Supplemen-
tary Table 2; Supplementary Fig. 4), sensitivity of LDCT screening, and
tumor induction are described in the supplement to the current study
and in a previous publication,'® and are also summarized in Table 1.
The attendance rate was set at 100%. To evaluate the cost-effectiveness
of lung cancer screening with the currently reported attendance rates,
an attendance of 33.9% in men and 50.9% in women was additionally
applied.?®

A healthcare system perspective was adopted.?® Costs related to the
LDCT examination and diagnosis and treatment of lung cancer were con-
sidered based on the Chinese context and valued in the Chinese Yuan
(CNY) currency. To make an international comparison, the annual av-
erage exchange rate of USD/CNY and EUR/CNY in 2020 was provided
as follows, 1 USD = 6.8976 CNY, 1 EUR = 7.8755 CNY.%” The cost of
LDCT screening was estimated between CNY 400 and 700 per scan.?® A
median value of CNY 550 was applied for the LDCT cost in the model.
The cost of diagnostic techniques for lung cancer was obtained from the
Tianjin Cancer Hospital (Supplementary Table 3). With the proportion
of utilization of each diagnostic technique reported from a multicenter
survey in China,® the weighted average diagnostic cost was estimated at
CNY 1,793 per patient. The treatment cost for lung cancer was extracted
from a multicenter study in China. The reported treatment regimens in-
cluded surgery, chemotherapy only, radiotherapy only, targeted ther-
apy, surgery and chemotherapy, chemotherapy and radiotherapy, and
surgery and chemotherapy and radiotherapy®; the average treatment
cost was CNY 66,020 per patient.> Discounting of 3% for costs and life-

20

years was applied.?° Values of all input parameters are summarized in
Table 1.

2.4. Validation of the model

The model was validated by comparing the modeling outcomes with
the observed data from a lung cancer screening study in China.24 The
number of screen-detected lung cancers and interval lung cancers in the
first and subsequent rounds were validated by comparison with the ob-
served data in the Sichuan population.?* The size distribution of screen-
detected lung cancers was validated by comparison with observed data
in the Shanghai general population.®’ A ratio of expected/modeled (E)
and observed (O) numbers with 95% confidence interval (CI) was cal-
culated.

2.5. Outcomes and cost-effectiveness

The numbers were calculated for life years, lung cancer deaths, in-
terval lung cancers, cancer stage, false positives, and radiation-induced
lung cancers on a lifetime horizon, and cost in the presence and absence
of screening. All results were scaled to 1,000 individuals. The average
cost-effectiveness ratio (ACER) was defined as the ratio of the differ-
ence in costs and the difference in life years of the screening interven-
tion compared to no screening. The willingness-to-pay threshold was
approximately three times the gross domestic product (GDP) per capita
in China in 2020 (US$ 10500.4).3! An ACER of < CNY 217.3k per life-
years gained (LYG) (US$ 31.5k /LYG) was, therefore, an indication that
lung cancer screening is cost-effective relative to no screening. A sce-
nario was considered efficient if it was not dominated by another sce-
nario or a linear combination of other scenarios. The efficient scenarios
constituted the efficient frontier. For the efficient scenarios, the incre-
mental cost-effectiveness ratios (ICER) were determined by dividing the
incremental costs by the incremental health effects.
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Outcomes of the scenarios of lung cancer screening by LDCT per 1000 men and per 1000 women.

Number of discounted

Discounted additional cost

Scenario® LYG” Number of averted death Number of false positives (million CNY)” LC mortality reduction ~ACER (kCNY)
Men Women Men ‘Women Men Women Men Women Men Women Men Women
A-40-70  28.0 10.6 5.0 0.8 1531 1590 12.3 12.6 10.0% 3.2% 440.6  1,193.3
A-40-75 31.0 12.2 6.5 1.6 1691 1781 13.1 13.5 13.0% 6.1% 422.2 1,105.9
A-45-70  31.0 12.9 5.1 1.2 1260 1316 10.8 11.1 10.0% 4.5% 350.0 861.7
A-45-75 345 14.8 6.6 1.9 1419 1508 11.7 12.1 13.0% 7.4% 340.1 821.9
A-50-70 32.7 14.3 5.0 1.5 992 1046 9.2 9.4 9.8% 5.6% 280.0 659.9
A-50-75  36.7 16.3 6.5 2.1 1151 1237 10.2 10.6 12.8% 8.2% 277.3  649.2
A-55-70  30.6 14.2 4.5 1.5 731 779 7.3 7.5 9.0% 6.0% 237.2  530.8
A-55-75 35.3 16.6 6.0 2.2 890 971 8.5 8.9 12.0% 8.6% 239.7 536.5
B-40-70  21.0 9.2 3.9 1.1 788 818 6.4 6.5 7.8% 4.1% 306.3 714.1
B-40-75  22.7 10.0 4.8 1.5 852 895 6.8 6.9 9.6% 5.7% 297.7  686.2
B-45-70 229 10.1 3.8 1.1 634 661 5.6 57 7.5% 4.3% 243.4  566.0
B-45-75  25.9 11.6 5.1 1.8 729 775 6.1 6.3 10.1% 6.8% 237.4 5419
B-50-70  24.6 11.7 319 1.4 518 547 4.9 5.0 7.7% 5.2% 198.6° 425.2
B-50-75  26.9 12.9 4.8 1.8 582 623 5.3 5.5 9.5% 6.9% 198.0° 422.4
B-55-70 22.1 10.6 3.3 1.2 369 392 3.8 3.9 6.5% 4.6% 171.4° 364.2
B-55-75  26.1 12.8 4.6 1.8 465 507 4.5 4.7 9.1% 7.0% 174.6° 368.3

Abbreviations: ACER, average cost-effectiveness ratio; CNY, Chinese Yuan; kCNY, thousand Chinese Yuan; LC, lung cancer; LDCT, low dose computed tomography;

LYG, life years gained.

* Screening interval (A-annual, B-biennial) — screening start age — screening stop age.

# Costs and LYG were discounted by 3% annually.

$ Cost-effective scenarios at a cost-effectiveness threshold of CNY 217.3k / LYG.

2.6. Sensitivity analysis

One-way sensitivity analysis and probabilistic sensitivity analysis
(PSA) were performed for the optimal scenario. In one-way sensi-
tivity analysis, the impact of costs and attendance rate on the cost-
effectiveness of LDCT screening were evaluated. A lower cost of the
LDCT examination (CNY 400) and a higher cost of LDCT examination
(CNY 700) were applied in the sensitivity analysis. The costs of lung can-
cer diagnosis and treatment showed variation by 20% compared to the
base value. Since immunotherapy for advanced lung cancer has grad-
ually been approved and applied in China, the treatment cost of stage
IV lung cancers was increased by 50% in order to evaluate the effect
on cost-effectiveness. Imperfect attendance was evaluated by assuming
a 50% attendance rate. The PSA was performed using 100 Monte Carlo
simulations to test the robustness of the model.

3. Results
3.1. Model validation results

The number of simulated screen-detected lung cancers was 5.9 per
1000 screens in the first screening round and ranged from 2.7 to 3.1
per 1000 screens in the four subsequent screening rounds. The number
of simulated interval lung cancers was 0.21 / 1000 screens in the first
screening round and 0.26 / 1000 screens in the 4 subsequent screening
rounds. The simulated size distribution of screen-detected lung cancers
in the first screening round was 55.8% for diameter < 10 mm, 29.2%
for diameter between 10 and 20 mm, and 15.0% for diameter > 20
mm. The modeled numbers were within the 95% CIs of the observed
numbers in an LDCT screening program in the Chinese population and
the E/O ratios were close to 1.0 and non-significant (Supplementary
Table 4). The modeled size distributions were also within the 95% CI
of the observed sizes, except for a slight overestimation of the largest
tumors; again the E/O ratios were not significant (Supplementary Table
5).

3.2. Cost-effectiveness results

Table 2 displays the outcomes of all modeled screening scenarios per
1,000 screened participants with a 100% attendance rate. Compared
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to no screening, lung cancer screening by LDCT yielded 21.0 - 36.7
discounted LYG in men and 9.2 — 16.6 discounted LYG in women across
the different scenarios. The number of averted deaths ranged from 3.3 to
6.6 in men and from 0.8 to 2.2 in women. Among all the screen-detected
lung cancers, stage I disease accounted for 55.0%-59.6% in men and
56.9%-61.6% in women (Supplementary Table 6 and Supplementary
Table 7). For men, the ACER relative to no screening was CNY 237.2k
-440.6k in the annual screening scenarios and CNY 171.4k — 306.3k
in the biennial screening scenarios. For women, these values were CNY
530.8k — 1193.3k in the annual screening scenarios and CNY 364.2k —
714.1k in the biennial screening scenarios.

When applying the cost-effectiveness threshold of CNY 217.3k / LYG,
two biennial screening scenarios for men, B-55-70 and B-55-75 were
cost-effective compared to no screening and also efficient. The ACER
was CNY 171.4k and 174.6Kk, respectively. The ICER of scenario B-55-75
was 192.6Kk, the largest below the willingness to pay threshold; therefore
it was considered optimal for men. For women, lung cancer screening
was not cost-effective in all evaluated scenarios (Fig. 2).

The cost-effectiveness of the evaluated scenarios with a reported
attendance rate of 33.9% in men and 50.9% in women is pre-
sented in Supplementary Table 8. Two annual (A-55-70 and A-55-
75) and four biennial screening scenarios (B-50-70, B-50-75, B-55-70,
and B-55-75) in men were cost-effective and the ACER ranged from
CNY 165.8k to 202.9k. None of the scenarios for women were cost-
effective.

3.3. Sensitivity analyses

The ACER was most sensitive to the cost of the LDCT examination in
the one-way sensitivity analysis. When the cost of the LDCT examination
decreased from CNY 550 to 400, the ACER decreased from CNY 174.6k
to 137.3k. If the cost of the LDCT examination increased to a price as
high as CNY 700, scenario B-55-75 in men still would be cost-effective
when applying the threshold of CNY 217.3k. Moreover, when the treat-
ment cost for stage IV lung cancer rose by 50% from CNY 66,020 to
99,030, the ACER decreased from CNY 174.6k to 168.2k. (Fig. 3)

The results of the PSA show that there was a probability of 75% that
the ACER of B-55-75 is below the cost-effectiveness threshold (Supple-
mentary Fig. 5).
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4. Discussion

This modeling study explored the cost-effectiveness of national lung
cancer screening with LDCT in the general Chinese population, includ-
ing never smokers, between 40 and 75 years old. The results showed
that biennial screening for lung cancer with LDCT in men had a 75%
probability of being cost-effective, and the optimal strategy was bien-
nial screening from age 55 to 75, yielding an ACER of 174.6k. Lung
cancer screening in women was not cost-effective in any of the eval-
uated scenarios in the current study. The cost-effectiveness was most
sensitive to the cost of the LDCT examination.

In the present study, the strategy of annual screening from age 55
to 75 years in men had an ACER of CNY 239.7k, which is equivalent
to USD 34.8k or EUR 30.4k if applying the average currency exchange
rate from China foreign exchange trade system 2020 (6.8976 CNY/USD,
7.8755 CNY/EUR).?” The ACER of the NLST strategy (annual screening
in heavy smokers aged 55-74 years) in the US population was USD 36.4k
per LYG with the 3% discounting rate for cost and life years.>? Although
our results with Chinese data are similar to those obtained in US heavy
smokers, our study simulated screening in a general population. In ad-
dition, the LDCT examination in the US was much more expensive than
in our study (US$271 vs US$ 80).32 The cost-effectiveness analysis of
annual screening in heavy smokers aged between 55 and 75 years in
Taiwan indicated that the ACER was USD 19.7k per quality-adjusted
LYG with the 3% discounting rate for cost and life years,>> which is
much lower than our study mainly due to the much higher risk pop-
ulation included for screening in the previous study in Taiwan. In our
study, none of the evaluated annual screening strategies in men were
cost-effective because their ACERs exceeded the threshold of 3-fold GDP
per capita in China. However, two biennial screening strategies in men
were potentially cost-effective and efficient with ACERs slightly below
the threshold. Given that over 70% of Chinese men aged > 45 years are
current or former smokers,>* the optimal strategy for males would be
biennial screening between 55 and 75 years of age.

None of the evaluated screening strategies in the general female pop-
ulation were cost-effective due to the much lower lung cancer incidence
in women than in men. Therefore, screening for lung cancer should not
be recommended for general women in China. The lung cancer incidence
has increased from 17.6 per 100 000 women in 2005 to 25.8 in 2014 but
remained stable for men in Shanghai, China.> Although the rising inci-
dence among women might in part be due to the introduction of LDCT
screening, the role of air pollution and genetic susceptibility of relatively
young women requires further research.® Therefore, the identification
of the risk factors in Chinese women and selection of high-risk women
for lung cancer screening should contribute to a cost-effective screening
strategy.

When applying the reported current attendance rate, more screening
scenarios in men became cost-effective compared to a 100% attendance.
However, the number of LYG for those scenarios was much decreased. A
high participation rate is critical for a successful lung cancer screening
program and should therefore be achieved to fully realize the benefits
of lung cancer screening.®”

The sensitivity analysis showed that the ACER was most sensitive to
the cost of the LDCT examination. This is reasonable because LDCT cost
contributes most to the total costs of the screening program.>? Even if
the cost of the LDCT examination increases to a price as high as CNY 700,
the scenario of biennial screening in men aged 55-75 years will still be
cost-effective. Besides, if immunotherapy is applied nationally in China,
the increased treatment cost for advanced lung cancers in the non-
screening setting overwhelmed that in screening setting due to the much
higher proportion of advanced lung cancer among patients with lung
cancer detected outside the scope of a screening program. That would
lower the ACER, thereby making the screening more cost-effective in
men. The PSA evaluated the robustness of being cost-effective at 75%,
which would be of use for decision-makers.
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To our knowledge, this study is the first to evaluate the cost-
effectiveness of lung cancer screening in a general population in China.
Compared to prior publications in other countries, the main strength is
that the cost-effectiveness was evaluated in a general population, includ-
ing never smokers. The findings could be of interest for policy-makers
for decision-making about the implementation of lung cancer screening
in China.

There are some limitations to this study. First, for the validation of
the model, the observed lung cancer detection rate for each screening
round was obtained from a screening study in a high-risk group of smok-
ers, due to a lack of observed data for multiple screening rounds in the
general population.>* However, the reported first-round detection rate
in that study was similar to the data obtained from a meta-analysis for
the first-round lung cancer detection rate in a general population [0.6%
vs. 0.7% (95% CI: 0.5%-1.0%)].3%. In addition, the modeled numbers
of screen-detected and interval lung cancers were well within the 95%
CI of the observed data, although generally lower than the observed
point estimates. Second, the costs of diagnostic techniques for lung can-
cer were obtained from one tertiary hospital in China, and the diagnos-
tic costs might be not generally applicable across the country. In the
sensitivity analysis, the effect of varying the diagnostic cost was evalu-
ated. Third, the lung cancer survival data were obtained from a report
of the International Association for the Study of Lung Cancer (IASLC),
due to the lack of data from the Chinese population. However, the 5-
year survival of stage-specific lung cancer in China was comparable
with that in the IASLC report.?3%-40 Fourth, the distribution of histolog-
ical types of lung cancer in the population was not incorporated in the
model. However, we estimate that such stratification would have a lim-
ited effect on the overall cost-effectiveness estimation for the evaluated
population.

5. Conclusions

Overall, screening for lung cancer with LDCT in the Chinese general
population including never smokers is could be cost-effective for men,
but cost-prohibitive for women. Biennial LDCT screening from age 55
to 75 years in Chinese men was found to be the potentially optimal
screening regime with regards to costs and effectiveness.
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