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Cost-Effectiveness of Low-Dose Computed Tomography
Screenings for Lung Cancer in High-Risk Populations:
A Markov Model
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Abstract

Background: Domestic and foreign studies on lung cancer have
been oriented to the medical efficacy of low-dose computed tomog-
raphy (LDCT), but there is a lack of studies on the costs, value and
cost-effectiveness of the treatment. There is a scarcity of conclusive
evidence regarding the cost-effectiveness of LDCT within the spe-
cific context of Taiwan. This study is designed to address this gap
by conducting a comprehensive analysis of the cost-effectiveness
of LDCT and chest X-ray (CXR) as screening methods for lung
cancer.

Methods: Markov decision model simulation was used to estimate
the cost-effectiveness of biennial screening with LDCT and CXR
based on a health provider perspective. Inputs are based on prob-
abilities, health status utility (quality-adjusted life years (QALYS)),
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costs of lung cancer screening, diagnosis, and treatment from the
literatures, and expert opinion. A total of 1,000 simulations and five
cycles of Markov bootstrapping simulations were performed to com-
pare the incremental cost-utility ratio (ICUR) of these two screening
strategies. Probability and one-way sensitivity analyses were also
performed.

Results: The ICUR of early lung cancer screening compared LDCT
to CXR is $-24,757.65/QALYs, and 100% of the probability agree to
adopt it under a willingness-to-pay (WTP) threshold of the Taiwan
gross domestic product (GDP) per capita ($35,513). The one-way
sensitivity analysis also showed that ICUR depends heavily on re-
call rate. Based on the prevalence rate of 39.7 lung cancer cases per
100,000 people in 2020, it could be estimated that LDCT screening
for high-risk populations could save $17,154,115.

Conclusion: LDCT can detect more early lung cancers, reduce mor-
tality and is cost-saving than CXR in a long-term simulation of Tai-
wan’s healthcare system. This study provides valuable insights for
healthcare decision-makers and suggests analyzing cost-effectiveness
for additional variables in future research.

Keywords: Lung cancer screening; Low-dose computed tomogra-
phy; Cost-utility analysis; Markov decision tree model

Introduction

According to domestic and international reports, the causes
of lung cancer are related to smoking, air pollution, occu-
pation and heredity [1, 2]. However, due to differences in
cultural backgrounds, it has been found that about 2.9% of
female lung cancer patients in Taiwan are smokers, which is
much lower than the United States, at 10% [3, 4]. Therefore,
the biggest difficulty in the prevention and treatment of lung
cancer lies in the fact that lung cancer patients, especially
the majority of female patients with adenocarcinoma of the
lungs, are non-smokers. In Taiwan, 64.62% of non-small
cell lung cancers and 96.83% of small cell lung cancers are
advanced stage III and IV cancers [5]. In the past, lung can-
cer could not be effectively detected at an early stage using
diagnostic methods such as chest X-ray (CXR) or sputum
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Figure 1. The Markov model of cost-effectiveness analysis of low-dose computed tomography (LDCT) and chest X-ray (CXR)

screenings for lung cancer in high-risk populations.

cytology, and further invasive tests were needed to formal-
ly diagnose the cancer. The emergence of numerous novel
treatment options for treatment-naive patients has presented
a significant challenge in determining the optimal first-line
treatment for advanced lung cancer [6-9]. Consequently,
current approaches have not proven effective in reducing the
mortality rate among patients with lung cancer.

In 2010, the Health Promotion Administration (HPA)
began promoting screening services for four major types of
cancer in Taiwan, and in July 2022, the Lung Cancer Early
Detection Program was formally added, resulting in screening
services for five major types of cancer [10]. Low-dose com-
puted tomography (LDCT) early lung cancer screening is of-
fered in Taiwan to populations at a high risk for lung cancer
(women aged 45 - 74 or men aged 50 - 74 with a family his-
tory of lung cancer, or heavy smokers aged 50 - 74 who con-
sume more than 30 packs of cigarettes per years) once every
2 years. LDCT is the only internationally proven tool capable
of early detection of lung cancer [11, 12]. The National Lung
Screening Trial (NLST) conducted a prospective controlled
study on lung cancer screening in 2002, targeting high-risk
populations in the United States for lung cancer, and compar-
ing LDCT with CXR [13]. The results showed that the use of
LDCT could reduce the mortality rate of lung cancer by 20%
compared with that of CXR. However, domestic and foreign
studies on lung cancer have been oriented to the medical ef-
ficacy of LDCT, there is a lack of studies on the costs, value
and cost-effectiveness of the treatment. This study is expected
to serve as a reference for governmental decision-making and
policies. Therefore, this study analyzed the cost-utility, speci-
ficity and sensitivity of LDCT versus CXR for lung cancer
screening in high-risk populations under the current healthcare
system of Taiwan’s National Health Insurance, with the use of
the decision-making model and the Markov decision-making
model for the early detection of lung cancer.

Materials and Methods
Research design

This study performed a cost-utility analysis (CUA) using a dy-
namic Markov model simulation based on domestic and inter-
national literatures from the health provider’s perspective. The
direct costs of LDCT screening, follow-up visits and biopsies
in Taiwan were collected. Then, the simulation of the incre-
mental cost-utility ratio (ICUR) of LDCT screening and CXR
in a 2-year cycle was made using a decision tree and a Markov
model with false positive, false negative and cancer detection
rates, probabilities of the detection rates of various stages of
lung cancers, the costs of treatments, the associated quality-
adjusted life years (QALY's) and other related data [10, 13-17].
All procedures performed in this study involving human par-
ticipants were in accordance with the ethical standards of the
institutional and/or national research committee and the 1964
Helsinki Declaration and its later amendments or comparable
ethical standards.

Markov decision tree models

The Markov model employed in this study, delineated in
Figure 1, was constructed based on empirical insights from
clinical practice in Taiwan and pertinent literature sources
[10, 13-17]. Upon entry into the screening cycle, patients are
stratified into distinct categories: screening, cancer, curative
lung cancer, non-curative lung cancer, or death. Following
lung cancer surgery, patients are typically advised to sustain
lung screening, guided by regional guidelines. Our study as-
sumes patient compliance with post-treatment lung examina-
tions. The selection of a 10-year time horizon for our econom-
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ic evaluation aligns with Taiwan’s biennial screening policy,
encompassing screening eligibility and accommodating both
lung cancer and general mortality. Biennial screening until
the end of life is mandated for all asymptomatic individu-
als, irrespective of cancer detection status. Natural mortality
rates for both screening modalities (LDCT and CXR) were
presumed uniform across cycles, with sole simulation of lung
cancer-related mortality. Once transitioning to the death stage,
individuals persist indefinitely in this state, precluding further
transitions.

The clinical architecture of the Markov decision tree
model (Fig. 2) was based on the above Markov modeling. In
the decision model, the costs of lung cancer screening were
divided into LDCT and CXR, and the decision trees of the
two were similar. After screening, the result of the LDCT
could be negative or false positive and could be confirmed as
negative or requiring further pathological diagnosis (biopsy)
after retesting, while the pathological findings could be con-
firmed as negative or positive for lung cancer. Good screen-
ing tools may result in more early cancers, earlier detection
and cost savings from treatment. In this study, lung cancer
was subdivided into stages 0 through 4, and in each cycle
(2 years), if the results of the screening, retesting or biopsy
were negative, or if the patient did not die of lung cancer,
the patient would continue to be screened every 2 years. The
TNM eighth edition provides precise criteria for characteriz-
ing thymic tumors. This current iteration of the TNM classi-
fication for malignant tumors has been universally embraced
by the American Joint Committee on Cancer and the Union
for International Cancer Control [18].

CUA

The differences in the total costs and the QALY's between the
two different screening methods were aggregated to calcu-
late the ICUR. After a series of summation, the two screen-
ing methods were finally simulated by a Markov decision tree
model to calculate the cost-effectiveness of the method. In
order to compare the cost-effectiveness of LDCT and CXR,
the total costs of five cycles over 10 years were simulated by
the Markov decision tree model. The ICUR was calculated by
the difference in the costs and QALY's between the two meth-
ods, and the cost-utility results were analyzed as the basis for
decision-making.

The discount rate is the interest rate used to discount fu-
ture cash flows to the current time point. It is a rate that con-
verts the expected future earnings of a certain period to their
present value according to the principle of compound interest
based on the time value of money. The costs in the past litera-
ture were converted to the present value in 2022 according to
the Consumer Product Index of the previous years published
by the Directorate General of Budget, Accounting and Statis-
tics of the Executive Yuan [19].

The willingness-to-pay (WTP) refers to the maximum
amount of money a consumer is willing to pay for accepting a
product or service, and it represents the consumer’s personal
valuation of the product or service. In this study, the WTP was
set as Taiwan’s nominal gross domestic product per capita of
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$35,513 in 2022, and the thresholds for the WTP and ICUR
were examined in order to explore the provision of optimal
lung screening under the most cost-effective scenario within
the screeners’ acceptable range of payment.

Sensitivity analysis was used to test the robustness of the
model results in the presence of uncertainty in the system. Ide-
ally, both uncertainty analysis and sensitivity analysis should
be performed simultaneously. In the present study, sensitivity
analyses were one-way sensitivity analysis and probabilistic
sensitivity analysis (PSA). This study used one-way sensitiv-
ity analysis to analyze all the uncertain factors under the set
benchmark values based on a tornado diagram and ranked the
degree of influence on the target results, which reflected the de-
gree of influence of each sensitive parameter on the results. In
this study, the screening results of the two screening tools (false
positive, biopsy rate and positive detection rate) were param-
eterized according foreign research literatures; the total costs
and utility data of each stage and status were parameterized by
national data and domestic literature, with a variation of £10%,
and the final results were presented in a tornado diagram. Next,
this study used PSA to simulate the probability distribution of
all parameters in the Markov decision tree model according to
a Monte Carlo simulation, and all parameters were randomly
sampled to produce a scatter plot showing the distribution of
the probability of the CUA in each quadrant. The simulation
was performed 1,000 times in this study.

Descriptive and inferential statistical analyses were per-
formed using IBM SPSS 23. The cost-effectiveness acceptabil-
ity and sensitivity analysis were performed using TreeAge Pro
Healthcare 2021. Statistical significance was set at o = 0.05.

Results

Research model parameters

The screening efficacy of LDCT and CXR (such as the false
positive and cancer detection rates) was based on the study of
Aberle et al [13]. The 5-year survival rates of lung cancer by
stage and status were based on the public data from the HPA
(Taiwan Cancer Registry Center, 2023) [10] and the studies of
Wood et al [15] and Snowsill et al [16] (Table 1).

In this study, the costs were calculated at a conversion
rate of 30:1 from the Taiwan dollar to the US dollar, and the
data sources included hospital treatment costs from the HPA
[10] and a literature review [17]. The direct costs were cal-
culated as the cost of screening, and the LDCT cost was the
government-approved out-of-pocket price for LDCT screening
(NT$6,000). The cost of treatment for each stage of cancer was
based on the cost of medical care for each stage of cancer by
Taiwan’s HPA and Health Insurance Administration, as per the
study conducted by Yang et al [17].

It was assumed that the QALY's of the healthy adults were
1 and those of the deceased patients were 0. The utility values
of the QALYs in this study were adopted from the QALY of
the Taiwanese study by Yang et al [17], who collected data
on the medical treatment costs for lung cancer over 13 years.
Such values were averaged and used as the QALY's for the first
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Figure 2. The Markov decision tree model of cost-effectiveness analysis of low-dose computed tomography (LDCT) and chest
X-ray (CXR) screenings for lung cancer in high-risk populations.

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™ www.wjon.org 553



CEA of LDCT and CXR

World ] Oncol. 2024;15(4):550-56 |

Table 1. Outcome and Survival Probability, Treat Cost, and Health-State Utilities

Variables Values Distribution Reference
Probability
LDCT false positive 96.4% B Aberle et al [13]
LDCT cancer detection rate 24.2% B Aberle et al [13]
CXR false positive 94.5% B Aberle et al [13]
CXR cancer detection rate 6.9% B Aberle et al [13]
Lung cancer survival rate stage 0-1 90% B HPA [10]
Lung cancer survival rate stage II 60% B HPA [10]
Lung cancer survival rate stage 11 30% B HPA [10]
Lung cancer survival rate stage IV 10% B HPA [10]
LDCT lung cancer detection rate stage 0-1 40% B Wood et al [15]
LDCT lung cancer detection rate stage 11 26% B Wood et al [15]
LDCT lung cancer detection rate stage I1I 12% B Wood et al [15]
LDCT lung cancer detection rate stage IV 22% B Wood et al [15]
CXR lung cancer detection rate stage 0 0-4.2% B Snowsill et al [16], HPA [10]
CXR lung cancer detection rate stage | 18.0-29.1% B Snowsill et al [16], HPA [10]
CXR lung cancer detection rate stage 11 4.3-8% B Snowsill et al [16], HPA [10]
CXR lung cancer detection rate stage 111 12.3-21% B Snowsill et al [16], HPA [10]
CXR lung cancer detection rate stage [V 50.1-53% B Snowsill et al [16], HPA [10]
Cost ($), per cycle: 2 years
LDCT screening examination 200 v HPA [10]
Treatment for lung cancer stage | 38,527 (36,546 - 40,968) Y Yang et al [17]
Treatment for lung cancer stage II 48,262 (44,656 - 53,412) Y Yang et al [17]
Treatment for lung cancer stage II1 38,201 (31,111 - 45,191) Y Yang et al [17]
Treatment for lung cancer stage [V 26,581 (26,054 - 27,131) % Yang et al [17]
Utility (QALYSs)
Lung cancer stage [ 0.76 B Yang et al [17]
Lung cancer stage 11 0.37 B Yang et al [17]
Lung cancer stage I11 0.24 B Yang et al [17]
Lung cancer stage [V 0.09 B Yang et al [17]
Healthy adults 1 Assumption
Death 0 Assumption
year of the study. The QALYs were then input into the Markov model were used to simulate five 2-year cycles over 10 years.
decision tree model for simulation. The total costs of the LDCT group were $84,111 and the to-
tal costs of the CXR group were $119,567; the incremental
CUA costs of the LDCT group.c.o.mpared to the CXR group were
$-35,436 (Table 2). The utilities of the LDCT group were 3.57
QALYs, and the utilities of the CXR group were 2.13 QALYs;
In this study, 1,000 iterations of the Markov decision tree the incremental utilities of the LDCT group compared to the

Table 2. Cost-Utility Analysis Between LDCT and CXR Screenings for Lung Cancer in High-Risk Populations

Strategy  Cost ()  Incremental costs ($)

Effectiveness (QALYs) Incremental effectiveness (QALYs) ICUR ($/QALYs)

LDC

T 84,111 35,436

CXR 119,567

3.57
2.13

1.43 -24,757.65

CXR: chest X-ray; QALYs: quality-adjusted life years; ICUR: incremental cost-utility ratio; LDCT: low-dose computed tomography.
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Figure 3. Net money benefit (NMB) of low-dose computed tomography (LDCT) and chest X-ray (CXR) screenings for lung cancer

in high-risk populations.

CXR group were 1.43 QALYs. The net reduction for each
QALY of the LDCT group compared to the CXR group was
$24,757.65, which was much lower than the set willingness
to pay of $35,513, indicating that the LDCT group had a cost-
saving effect compared to the CXR group.

The comparison of the net monetary benefits (NMBs) of
the LDCT group and the CXR group in an NMB graph showed
that the LDCT group had an advantage in terms of all WTPs,
and the difference between the two groups continued to grow
(Fig. 3).

The results of the acceptable cost-utility plot showed that
the LDCT group had a 100% probability of being the most cost
effective relative to the CXR group, regardless of the WTP
(Fig. 4). Additionally, this study performed 1,000 iterations of
a Monte Carlo simulation based on random sampling, and the
result of each iteration was presented as a point in a probability
scatter plot. After 1,000 simulations, there were 1,000 points
in the incremental cost-utility scatter plot, with the x-axis be-
ing the incremental utilities (QALYs) and the y-axis being the
incremental costs (Fig. 5). In this study, a total of five cycles
in a 10-year LDCT probability scatter plot were simulated, and
100% of the points fell in the fourth quadrant, which was the
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cost-saving area.

All the data in the Markov decision tree model were ana-
lyzed by one-way sensitivity analysis, including the total costs
of treatment, the probability and the utility of each stage. The
input values for the diagnosis, such as the positive cancer de-
tection rate, the false positive rate and the recall rate, were
mainly based on the large-scale randomized study in the USA
by Aberle et al [13], based on data from a study in Taiwan by
Yang et al [17], and the range of variation was set at £10% to
analyze the degree of influence of each parameter on ICUR
(Fig. 6). The results showed that the top five parameters in
terms of their influences on ICUR were the recall rate for stage
1 lung cancer detection for CXR, the treatment cost of stage 1
lung cancer for CXR, the treatment cost of worsening stage |
lung cancer for LDCT, the probability of CXR recall for stage
2 cancer detection, and the treatment cost of worsening stage 2
lung cancer for CXR.

Economic burdens

According to the 2020 Taiwan Population Census and Smoking

www.wjon.org
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Figure 4. Incremental cost-effectiveness scatter plot of low-dose computed tomography (LDCT) and chest X-ray (CXR) screen-

ings for lung cancer in high-risk populations.

Prevalence Survey [3], there were 12,872,701 people over the
age of 40 in Taiwan (Population Census by the Ministry of the
Interior, 2020) and 1,745,339 smokers over the age of 40 (HPA,
2020) (Table 3). Based on the prevalence rate of 39.7 lung can-
cer cases per 100,000 people in 2020 (Taiwan Cancer Registry
Center, 2023), it could be estimated that LDCT screening for
high-risk populations (smokers) could save $17,154,115.

(1,745,339 smokers) x (39.7 lung cancers/100,000 per-
sons) x ($-24,757/QALYs) = saving $17,154,115

Discussion

The results of this study showed that under the current medical
delivery system in Taiwan, although the total cost of LDCT
was higher than that of CXR in the initial screening, LDCT
was able to better detect lung nodules smaller than 1 cm. Al-
though the number of nodules diagnosed was higher and most
of them were benign, the probability of detecting early-stage
lung cancer was also relatively higher. The literatures review
also revealed that if the lung cancer is diagnosed early, the rel-
ative survival rate would be higher, the total cost of treatment
would be lower, and the utilities would also be higher [20-22].
It showed that although the total costs of LDCT increased, the
utilities also increased, and the simulation of five cycles over

556 Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™

10 years under the WTP setting still had a 100% probability, so
it had the cost-saving utility.

In Taiwan, despite the initial higher examination cost of
LDCT compared to CXR, LDCT exhibits enhanced diagnos-
tic efficacy, potentially mitigating recall expenses. Despite a
heightened biopsy rate, LDCT facilitates the detection of a
greater number of lung cancers, particularly in early stages.
Literatures also suggest that timely lung cancer treatment cor-
relates with reduced total medical costs and improved QALY's
[23-25]. Therefore, the adoption of LDCT supports early lung
cancer detection and treatment, likely diminishing subse-
quent cumulative treatment expenses and elevating cumula-
tive QALY's. Simulation-based CUA reinforces this healthcare
provider’s perspective, revealing an incremental increase in
both the cumulative cost and QALY associated with LDCT.
With a probability exceeding 100% under the WTP threshold,
the 10-year simulation suggests the likelihood of LDCT being
cost-saving.

The first stage of the decision tree setup in this study was
screening, and the second stage was recall rate. A pathologic
diagnosis (path + biop) could still be needed after repeated re-
call, and the pathologic results could be negative or positive
for lung cancer. In the model parameters of this study, only the
status of being positive for lung cancer affected the effective-
ness (QALYSs), and the detection rate of the lung cancer screen-
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Figure 5. Cost-effectiveness acceptability curve of low-dose computed tomography (LDCT) and chest X-ray (CXR) screenings

for lung cancer in high-risk populations.

ing for the high-risk group was about 24%. The results of the
one-way sensitivity analysis showed that the recall rates and
biopsy positivity rates of LDCT and CXR were both among
the top five sensitivities.

According to the results of this study, in a simulation of
five screening cycles over 10 years with LDCT and CXR
under the current healthcare environmental system and lung
cancer screening policy system in Taiwan, LDCT had a 100%
probability of cost savings than CXR. Due to the lack of real-
world data collection, a literature review, expert opinions and
assumptions were used, and the actual diagnostic data for the
diagnostic data, costs and utilities in the literature in the Taiwan
healthcare system were incorporated into the decision-making
model, which is closer to the actual healthcare economy of Tai-
wan. The results of this study could provide health providers
with a policy to incorporate LDCT in lung cancer screening.

This study was the first of its kind in Taiwan and among
Asian populations to compare the cost-effectiveness of two
screening tools (LDCT and CXR). In comparison with the pre-
vious literatures, in which all the input data, including transi-
tion probabilities, costs, and utilities, were mainly based on
government information and domestic literature, supplement-

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™

ed by literature as well as experts’ and scholars’ opinions and
assumptions (Table 4) [17, 26-28]. Taiwan’s GDP per capita
was taken as the WTP. The results showed that LDCT had the
advantage of cost-effectiveness, as indicated by most of the
European and American studies.

The one-way sensitivity analysis of this study showed that
ICUR was more associated with recall rate and treatment cost,
and less associated with biopsy rate and examination cost. For
the probabilistic sensitivity analysis, this study simulated 10
years of screening with five 2-year cycles and presented the
results in a Monte Carlo simulation probability scatter plot,
which showed that 100% of the points fell in the fourth quad-
rant, which was the cost-saving area.

As for the limitations of the study, the data and study pa-
rameters were mostly obtained from the literature, not from
real data, and there may be discrepancies with the actual clini-
cal situation. Firstly, a significant proportion of individuals
undergoing further examinations and invasive treatments had
benign nodules, potentially leading to an overestimation of the
total costs. The costs associated with treating all stages of lung
cancer were sourced from total lifetime costs in the health in-
surance database as reported in the literature, excluding out-
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Figure 6. Tornado diagram showing one-way sensitivity analysis results. Bars indicate the effect of a +10% variance of a variable
on the incremental cost-effectiveness ratio (ICER). Costs are expressed in 2022 US$.

of-pocket expenses. Therefore, discrepancies may arise due to
variations in hospital systems and the lack of a comprehen-
sive nationwide database in Taiwan that includes all related
out-of-pocket expenses. The cost data in this study would be
more accurate if it incorporated cost information from multi-
ple healthcare systems, including both out-of-pocket expenses
and health insurance costs. Secondly, this study primarily fo-
cused on the CUA of LDCT and CXR for lung cancer screen-
ing in high-risk populations without stratifying the results by
variables such as age, smoking rates, genetic factors, environ-
mental exposures, or family histories. The analysis assumed
full adherence to all five screening rounds, not accounting for
potential differences in compliance rates between LDCT and
CXR screening. Notably, in the United States, adherence rates
to baseline Lung-RADS-recommended intervals were lower
compared to landmark trials like the NLST and the Neder-
lands-Leuvens Longkanker Screenings Onderzoek (NELSON)
Trial [29], as well as those in Taiwan [30]. Thirdly, utilizing
Aberle’s results may significantly underestimate the survival
benefits expected in Taiwan. Additionally, the information on
false positives in the NLST is unreliable, as the trial did not in-
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corporate a diagnostic algorithm. Finally, Taiwan has a popu-
lation of 12,872,701 individuals aged over 40, with 1,745,339
individuals in this demographic identified as smokers. The im-
perative task ahead involves identifying high-risk populations
and bolstering coverage rates for future research initiatives.
This strategic direction not only guides forthcoming studies
aimed at smoking cessation but also informs the implementa-
tion of effective public health interventions.

Conclusions

LDCT has been shown to be effective in screening for lung
cancer and reducing the mortality rate and the incidence of
advanced lung cancer. This study found that under the cur-
rent healthcare system and screening policy in Taiwan, after
five cycles in a 10-year simulation, it indicated that the LDCT
group had a cost-saving utility compared to the CXR group.
Additionally, the results of this study could be used as a ref-
erence for national health organizations, healthcare providers,
and patients and their families in making decisions about lung
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Table 3. The Distribution of Age Group in High-Risk Popula-
tions With Smoking in Taiwan

Age group  Population Smoking rate :,v(i)tlilu:zﬁ)ol?ing
40 - 44 2,016,609 19.80% 399,289
45 - 49 1,760,217 21.80% 383,727
50-54 1,806,643 17.90% 323,389
55-59 1,824,832 11.20% 204,381
60 - 64 1,677,085 9.20% 154,292
65 - 69 1,445,839 7.40% 106,992
70 - 74 902,349 7.40% 66,774
75-79 588,493 7.40% 43,548

80 - 84 445,423 7.40% 32,961

85 -89 255,428 7.40% 18,902
90 - 94 117,104 7.40% 8,666
95-99 28,437 7.40% 2,104
100+ 4,242 7.40% 314

> 40 years 12,872,701 13.56% 1,745,339

Source: 2020 Taiwan Population Census and Smoking Prevalence
Survey [3].

cancer screening tools. Future studies analyzing the cost-ef-
fectiveness of screening tools for populations with different
risk levels by disaggregating variables such as age group and
smoking level were also recommended.
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Table 4. Summary Findings of Selected Studies of CEA of LDCT and CXR Screenings for Lung Cancer in High-Risk Populations

Authors Country/ . Perspec- Willing- . .
(years) study design Study subjects tives ness to pay Major findings
Present Taiwan, 55 - 74 years (a high- Health $35,514 1. ICER of early lung cancer screening compared
study Republic risk population) provider LDCT to CXR is US$-24,757.65/QALYs.
of China 2. ICER is highly correlated with the recall rate
and treatment costs, while the correlation with
biopsy rate and examination costs is lower.
3. The probability of LDCT compared to
CXR being more cost-saving is 100%.
Manser et Australia 55-75 years (= 30 Government  $50,000 1. For male smokers aged 60 - 64 years, the
al (2005) packs/year smokers) payer ICER was $57,325/LYs and $105,090/QALYs.
[26] 2. For females aged 60 - 64 years, the ICER
was $51,00/LYs and $88,583/QALYs.
Yang etal  Taiwan, 55 -75 years (> 30 Government  $22,755 1. After dividing this by savings of loss-of-QALE
(2017)[17] Republic packs/year smokers) payer (1.16 QALYs), the ICER was US$19,683/QALYs.
of China 2. This ratio would fall to US$10,947/QALYs if the
stage distribution for CT screening was the same as
that of screen-detected cancers in the NELSON trial.
Tomonaga Switzerland A cohort born between Government €50,000 1. The cost-effectiveness of LDCT screening for lung
etal 1935 and 1965 Payer cancer to be better than €50,000 per LYG (or €70,000
(2018) [27] per QALY) for all assessed screening scenarios.
2. These scenarios reduced lung cancer
mortality by 6-15% while increasing incidence
of lung cancer diagnoses by 2-6%.
McLeod et New Zealand 55 - 74 years (> 30 Government NZ$45,000 LDCT screening compared to usual care in

al (2020) packs/year smokers and ~ Payer
[28] those who have quitting
within the last 15 years

New Zealand is likely to be cost-effective for
the total population: NZ$34,400/HALY .

CXR: chest X-ray; HALYs: health-adjusted life years; ICER: incremental cost-effectiveness ratio; LDCT: low-dose computed tomography; NELSON:
Nederlands-Leuvens Longkanker Screenings Onderzoek; QALE: quality-adjusted life expectancy; QALYs: quality-adjusted life years.
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