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Abstract

Background Stereotactic body radiotherapy (SBRT) is a novel radio-therapeutic technique that has recently emerged
as standard-of-care treatment for medically inoperable, early-stage non-small cell lung cancer (NSCLQ). In this study,
we compared the cost-effectiveness of SBRT with that of conventional fractionated radiotherapy (CFRT) in patients
with medically inoperable, early-stage NSCLC from the perspective of the Chinese health system.

Methods A Markov model was developed to describe health states of patients after treatment with SBRT and CFRT.
The recurrence risks, treatment toxicities, and utilities inputs were obtained from the literature. The costs were based
on listed prices and real-world evidence. A simulation was conducted to determine the post-treatment lifetime
years. For each treatment, the total costs, quality-adjusted life-years (QALYs), and incremental cost-effectiveness ratios
(ICERs) per QALY were calculated. Deterministic and probabilistic sensitivity analyses were performed to assess the
uncertainty of the model parameters.

Results In the base case analysis, SBRT was associated with a mean cost of USD16,933 and 2.05 QALYs, whereas CFRT
was associated with a mean cost of USD17,726 and 1.61 QALYs. SBRT is a more cost-effective strategy compared with
CFRT for medically inoperable, early-stage NSCLC, with USD 1802 is saved for every incremental QALY. This result was
validated by DSA and PSA, in which SBRT remained the most cost-effective option.

Conclusions The findings suggested that, compared to CFRT, SBRT may be considered a more cost-effective strategy
for medically inoperable, early-stage NSCLC.
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Introduction

Lung cancer is the leading cause of cancer-related death
worldwide [1]. In China, lung cancer had both the high-
est morbidity and mortality rates (57.26 and 45.87 per
100,000, respectively) in 2015 [2]. Non-small cell lung
cancer (NSCLC) accounts for approximately 85% of all
primary lung cancers [3]. Moreover, early stage I NSCLC
(IA, IB) accounts for 15.3% of NSCLC cases diagnosed in
China [4]. According to the Cancer Screening Program
in Urban China (CanSPUC), with the implementation
of low-dose chest CT screening of former and current
smokers, the proportion of NSCLC cases detected in the
early stage will increase [5, 6].

Currently, surgery is the standard-of-care for resect-
able, early-stage and functionally operable NSCLC [7,
8]. However, many patients have smoking-related car-
diac or respiratory comorbidities that make them unfit
for an operation. For these patients, radiotherapy repre-
sents a safer and potentially curative option [9]. Histori-
cally, patients with inoperable early-stage NSCLC were
treated with conventionally fractionated radiation ther-
apy (CFRT) at doses of 60—80 Gy in 1.8—-2.0 Gy fractions.
Studies have shown that patients treated with CFRT have
a 5-year survival rate of 10-22% and local control rates of
50-60% [10, 11].

Based on CFRT, stereotactic body radiotherapy (SBRT)
has been developed in recent years. SBRT is character-
ized by a high local dose of radiation given in fewer frac-
tions as an ablative treatment, usually 10-18 Gy per
treatment for 3 to 5 sessions [9]. Both prospective and
retrospective studies have demonstrated that, compared
with CFRT, SBRT resulted in superior local control of the
primary disease without an increase in major toxicity in
patients with medically inoperable stage I NSCLC [9, 12—
14]. Therefore, SBRT has emerged as a new technology in
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the treatment of NSCLC and has been gradually incorpo-
rated into clinical practice in China [15].

Considering that the prevalence rate of NSCLC is ris-
ing and the direct medical costs per patient with NSCLC
tend to increase as the disease progresses [16, 17], it is
important to determine the cost-effectiveness of treat-
ments for this disease. Nevertheless, there are few stud-
ies focused on this problem, especially in China. In this
study, we used a Markov model to evaluate the cost-effec-
tiveness of SBRT compared with CERT for treating medi-
cally inoperable, early-stage NSCLC patients, with a view
to inform clinical application and the access of medical
insurance for SBRT and CFRT.

Methods

Decision model

A Markov model that allows hypothetical cohorts of
patients to transition between different health states in a
fixed increment of time was constructed in our study to
simulate the clinical trajectory of patients with medically
inoperable, early-stage NSCLC [18].

We first assumed that all patients had no radiological
evidence of nodal disease prior to the treatment. In the
model, patients begin in the state of no evidence of dis-
ease (NED) after having receiving SBRT or conventional
radiotherapy. Patients then remain in the NED state
or progress to a recurrence state, including local recur-
rence (LR), regional recurrence (RR), and distant metas-
tasis (DM), or death. For LR, RR, and DM, patients could
remain in these states or die from the disease. Patients
could die of other causes in any state in our model. The
mode pattern of the Markov model is presented in Fig. 1.

On basis of the CHISEL and SPACE, two phase III
randomized studies that exhaustively reported the treat-
ment toxicity of patients who received SBRT or standard
radiotherapy [9, 13], we included toxicities of grade 2
and above in the model study. For instance, patients who
underwent SBRT or standard radiotherapy were mainly
exposed to a risk of grade 2 pneumonitis, significant chest
wall pain and grade 3 dyspnoea. For grade 2 pneumoni-
tis, patients were treated with prednisone for 3 months.
Significant chest wall pain occurred in both strategies,
and it was treated with oxycodone, acetaminophen and
lactulose for 6 months. If patients suffered from grade 3
dyspnoea, prednisone and home oxygen would be given
for 6 months. Palliative care would be given to patients
when they progressed to a recurrence state, and the treat-
ment included doublet regimens combining cisplatin or
carboplatin with vinorelbine, gemcitabine, docetaxel,
paclitaxel or pemetrexed for four to six cycles. In addi-
tion, follow-up care and non-cancer end-of-life care were
also included in our measurements.

The base-case modelling time horizon was set
at 10 years with a cycle length of 1 year to reflect
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post-treatment lifetime benefit. The initial age of each
patient is 74 years old, which is consistent with the
SPACE and CHSEL study. Based on the World Health
Organization’s recommendation, one-time and triple
China gross domestic product per capital was referenced
as the threshold of willingness to pay [19, 20]. The model
was created and analysed with Microsoft Excel 2016.

Model assumptions and data

Transition probability

The probabilities of progressing from NED to LR, RR,
and DM, and the treatment related complication rates,
were derived from randomized studies that compared
SBRT and CFRT in medically inoperable, early-stage
non-small cell lung cancer patients [9, 13]. The prob-
abilities of transition from LR, RR, and MD to death were
retrieved from a literature review [21]. The probabilities
of non-cancer related death for patients with inoperable
stage I NSCLC were taken from Fakiris and Andratschke
et al. [22, 23]. The probability of progressing from NED to
death was assumed to be similar to the general popula-
tion mortality rates adjusted by age, which were obtained
from the National Bureau of Statistics of China [24]. The
details of the transition probability inputs in the model
are summarised in Supplemental Table 1.

Costs
The study was conducted from the perspective of the
Chinese healthcare system. Only direct costs were incor-
porated into the model, including the cost of radiother-
apy, the cost of adverse effect management, the cost of
follow-up care, the cost of palliative care, and the cost of
non-cancer end-of-life care.

The total costs during radiotherapy were extracted from
a real-world evidence study, which compared the cost of
SBRT versus conventional radiotherapy on the basis of
data from Hubei, Guangxi and Fujian provinces in China
[25]. The costs of managing adverse events were deter-
mined by the market drug price across public healthcare
institutions in China. The frequencies of follow-up care
consisted of every 3 months for the first 2 years after
radiotherapy treatment and every 6 months for the next
few years. The costs of follow-up care, including outpa-
tient visits, computerized tomography-thorax (CT) scans

Table 1 Base case results

Arm Key results Costs/ ICER
Discount- Discount- QALY
ed costs ed QALYs
SBRT group $16,933 2.05 8,260 Dominant
CFRT group $17,726 161 11010 Comparator
Incremental $-793 044 —_

Abbreviations: SBRT, stereotactic body radiotherapy. CFRT, conventionally
fractionated radiation therapy. ICER, incremental cost-effectiveness ratio. QALY,
quality-adjusted life-years.
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and full blood count tests, along with their detailed data,
were taken from the Chinese medical service charge. The
cost of palliative care and the non-cancer cost of end-of-
life care were adapted from local published studies [26].
The costs were discounted at an annual rate of 5%. The
details of costs inputs are presented in Supplemental
Table 2.

Utilities

The utility values of the health states were taken from
the related literature [27]. The estimated utility of the
states of NED, recurrence (LR, RR, and DM) and death
were 0.712, 0.461 and 0, respectively. In addition to the
health stated utilities, the disutility due to radiotherapy-
related complications was incorporated into the analysis
for both the SBRT and CFRT groups. The utilities were
discounted 5% annually. The details of the utilities values
are available in Supplemental Table 3.

Sensitivity analysis

One-way deterministic sensitivity analyses of the param-
eters were performed to evaluate the effect of adjust-
ing the assumptions in the model. The variance of each
parameter was set to their 95% confidence interval or the
range reported in the literature. If both the confidence
interval and reported range were unavailable, the vari-
ance was varied by 25% [28].

A probabilistic sensitivity analysis (PSA) was con-
ducted to further explore the uncertainty of the input
parameters by random sampling of the parameters from
the assigned distributions. Beta and gamma distributions
were selected according to the nature of the variable. Five
thousand iterations of Monte Carlo simulations were
applied to generate a distribution of ICER outcomes,
which are shown as a scatterplot. Across a range of will-
ingness to pay (WTP) thresholds, the cost-effectiveness
acceptability curve (CEAC) was determined by calculat-
ing the probability of SBRT being cost-effective.

Results

Base case results

In the base-case analysis of the 10-year time horizon,
treatment with SBRT was associated with a mean cost of
CNY110,740 (USD16,933 (exchange 2020: $1= ¥6.54) and
2.05 QALYs, whereas treatment with CFRT was associ-
ated with a mean cost of CNY115,926 (USD17,726) and
1.61 QALYs. In comparison to the CFRT group, the
SBRT group was associated with better health outcomes
(with a difference of 0.44 QALYs) and lower treatment
costs. Hence, SBRT is likely to be considered a more
cost-effective strategy (incremental cost effective ratio
[ICER]) CNY-11,785 [USD1,802] per QALY) compared
with CFRT for medically inoperable, early-stage NSCLC
(Table 1).
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Among the cumulative costs of the SBRT group, the
costs of non-cancer end-of-life care accounted for the
largest proportion (49%) of the total costs incurred, fol-
lowed by the total costs of SBRT (33%) and the costs of
palliative care (10%). Similarly, the largest proportion
of lifetime cumulative cost in the CFRT group was that
for non-caner end-of-life care (51%), followed by the
total costs of CFRT (30%) and the costs of palliative care
(12%). The other costs accounted for smaller proportions.

Deterministic sensitivity analysis

One-way DSA found the model to be robust on every
assumption. The results are presented as a tornado dia-
gram in Supplemental Fig. 1. As shown in the diagram,
the factors that most strongly influenced the model out-
comes were the total costs of SBRT, followed by the total
costs of CFRT, while the remaining factors were ranked
in decreasing order of: probability of transition from
NED to local recurrence; cost of end-of-life care; prob-
ability of transitioning from LR, RR, and DM to death;
discount rate; costs of palliative care for any recurrence,
utility of no evidence of disease; etc. In the current study,
“transitioning from LR, RR, and DM to death” ranked 6th
among all influencing factors, and the model to be robust
on this assumption.

Probabilistic sensitivity analysis

The PSA results are illustrated by the cost-effectiveness
plane and the cost-effectiveness acceptability curves
(Figs. 2 and 3). Each small dot represents the incremen-
tal cost and incremental QALY from one simulation. The
probability that SBRT is cost-effective (calculated as the
proportion of Monte Carlo simulations that fall below a
given WTP threshold) is plotted against a range of WTP
thresholds.

The results showed that SBRT was dominant com-
pared to CFRT in 60.8% of 5000 Monte Carlo iterations
and was cost-effective at a WTP threshold of CNY71,800
(one time GDP in 2020) per QALY gained in 78% of
iterations. When the WTP threshold was increased to
CNY215,400(triple the GDP in 2020) per QALY gained,
SBRT was cost-effective in 80.6% of iterations. The results
favoured the cost-effectiveness of SBRT in most of the
scenarios.

Discussion

To the best of our knowledge, this study is the first to
evaluate the cost-effectiveness of SBRT compared with
CERT for medically inoperable, early-stage NSCLC in
China. Our analyses demonstrated that the use of SBRT
was associated with better health outcomes and lower
treatment costs, indicating that SBRT is a more cost-
effective strategy compared with CFRT in the treatment
of medically inoperable, early-stage NSCLC. The results
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Fig. 3 Cost-effectiveness acceptability curve of SBRT versus CFRT.

are robust over a wide range of assumptions, including
the costs, efficacies, toxicities, and health utility values.
One-way deterministic and probabilistic sensitivity anal-
yses revealed that the total costs of SBRT had the largest
impact on the ICERs, but SBRT remained most likely to
be a more cost-effective strategy across a wide range of
societal WTP levels.

In the current study, both SBRT and CFRT were cali-
brated for consistency with established clinical studies.
The model predicted the 3- and 5-year overall survival
rates were 57.3% and 28.9%, respectively, which are quite
comparable to the findings of Nagata’s and Schonewolf
’s studies, in which the 3-year overall survival was 59.9%
(95% CI, 49.6 —68.8%) and the 5-year overall survival
was 34.2% (95% CI, 23 —45%), respectively [29, 30]. For
patients undergoing standard radiotherapy, the model
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predicted 3-year LR, RR, and DM rates of 37.4%, 10.9%,
and 21.4%, respectively, which are similar to the results
reported by Bradley et al. of 37%, 13%, and 19%, respec-
tively [31]. The predicted 3- and 5-year overall survival
rates were 46% and 17%, respectively, which are also con-
sistent with Wisnivesky et al. [32] and Lanni et al. [33].
Lanni et al. reported a 3-year overall survival rate of 42%,
while Wisnivesky et al. reported a 5-year overall survival
rate of 14%. The 3-year overall survival in our study was
also consistent with Sibley et al., who reported rates of
19-55% [34]. Thus, these results suggest that the model
was accurately emulating the disease process.

The findings of our study are comparable with some
previous related studies in other countries. Grutters et
al. [35] demonstrated that a patient treated with SBRT
was associated with 2.59 QALYs and €13,871 total costs,
whereas conventional radiotherapy was associated with
1.98 QALY and €22,696 total costs; SBRT was supe-
rior to conventional radiotherapy in medically inop-
erable, stage I NSCLC in the Netherlands. In the study
of Sher et al. [36] in the US, SBRT was recognized as a
more cost-effective treatment for medically inoperable
NSCLC compared with three-dimensional conformal
radiation therapy (3D-CRT) and radio frequency abla-
tion (RFA); the ICER for SBRT over 3D-CRT and RFA
was $6,000/QALY and $14,100/QALY, respectively. Stud-
ies conducted by Louie et al. [37] and Mitera et al. [38] in
Canada revealed that SBRT was the more cost-effective
treatment modality compared with conventional radio-
therapy with reference to the WTP thresholds. The find-
ings of our study are largely concordant with these results
because SBRT is superior, with significantly longer pro-
gression-free survival and overall survival but without
an increase in major toxicity. In contrast to the study
in Grutters et al., [35]who did not incorporate the non-
cancer end-of-life care in their model studies. The results
in the present study revealed cost of non-cancer end-of-
life care accounts for a large proportion of the total costs,
which is consistent with the study of Sher et al., [36] and
a possible explanation might be that most patients enter-
ing the state of death after five-year treatment.

As a new procedure, SBRT has been gradually incorpo-
rated into clinical practice for medical inoperable, early-
stage NSCLC in China. The superior local control with
SBRT has been validated, with often 2 times better out-
comes than those achieved with conventional fraction-
ation. However, until the present analysis, it was unclear
whether SBRT is a cost-effective strategy in China. As we
have shown, SBRT is a more cost-effective strategy for
medically inoperable NSCLC than CFRT. Since economic
evidence is increasingly recognized as an important guide
for reimbursement decision making in China, these find-
ings are important for informing resource-planning and
policymaking. Moreover, the implications of this study
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could affect a considerable number of patients in China.
First, it is estimated that 25 to 35% of early lung can-
cer patients are medically inoperable, and non-invasive
procedures, such as SBRT, must be implemented [39].
In addition, with the introduction of CT screening, the
number of patients being diagnosed at early stages will
clearly increase [40].

There are some limitations that should be noted in this
study. First, due to a lack of local utility data, we used the
utilities reported by Doyle et al., which were originally
established for advanced NSCLC patients in the United
Kingdom, which may underestimate the results of the
study, and thus, these utility values may not be wholly
generalizable to Asian patients in China. Second, accord-
ing to CHISEL study, we included toxicities of grade 2
and above which reported in the model study, which may
underestimate the extent of complications that could
impact the quality of life and total costs. However, from
deterministic sensitivity analysis, the rate of complica-
tions for either treatment had negligible impact on the
results. Third, the probability of progressing from NED to
death was assumed to be similar to the general popula-
tion mortality rates.

In conclusion, compared with CFRT, SBRT is almost
always the more cost-effective strategy for medically
inoperable, early-stage NSCLC in China. On the basis of
its efficacy and costs, SBRT should be the primary treat-
ment for this disease.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512962-023-00452-w.

[ Supplementary Material 1 J

Acknowledgements

We would like to thank Weigang Hu, MD (department of radiotherapy, Fudan
university shanghai cancer center, Shanghai, China) for his contribution in
model building.

Author’ contributions

Hui Sun: study design, data analysis and interpretation, writing, submission.
Huishan Wang: data analysis, writing. Chunlin Jin, Yingyao Chen, Yan Wei,
Haiyin Wang equally on study design, revision of the manuscript. All authors
agreed on the submitted version of the manuscript. Yinyao Chen is the
guarantor. All authors reviewed the manuscript.

Funding
No specific funding was disclosed.

Data Availability

All data generated or analyzed during this study are included in this published
article and its supplementary information files.

Declarations

Conflict of interest
The authors declared that they have no conflicts of interest to this work.


https://doi.org/10.1186/s12962-023-00452-w
https://doi.org/10.1186/s12962-023-00452-w

Sun et al. Cost Effectiveness and Resource Allocation

(2023) 21:46

Ethics committee approval
Not needed.

Received: 22 February 2023 / Accepted: 5 July 2023
Published online: 28 July 2023

References

1.

20.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68:394-424.
ChenWQ, Zheng RS, Baade PD, Zhang SW, Zeng HM, Bray F, et al. Cancer
statistics in China, 2015. Cancer J Clin. 2016;66:115-32.

Siegel RL, Miller KD, Jemal A, Cancer Statistics. 2017. CA Cancer J Clin
2017,67:7-30.

Geng ZY. Clinical analysis of 2440 cases of non-small cell lung cancer. China:
Nankai University,Tian Jin; 2013.

ChenWQ, Li N, Cao MM, Ren JS, Shi JF, Chen HD, et al. Preliminary analysis of
cancer screening program in urban China from 2013 to 2017. China Cancer.
2020;29:1-6.

Chen WQ, Li N, Shi JF, Ren JS, Chen HD, LI J, et al. Progress of cancer screening
program in urban China. China Cancer. 2019;28:23-5.

Maconachie R, Mercer T, Navani N, McVeigh G. Lung cancer: diagnosis and
management: summary of updated NICE guidance. BMJ 2019:11049.
Postmus PE, Kerr KM, Oudkerk M, Senan S, Waller DA, Vansteenkiste J, et al.
Early and locally advanced non-small-cell lung cancer (NSCLC): ESMO clini-
cal practice guidelines for diagnosis, treatment and follow-up. Ann Oncol.
2017;28(4):iv1-iv21.

Ball D, Mai GT, Vinod S, Babington S, Ruben J, Kron T, et al. Stereotactic abla-
tive radiotherapy versus standard radiotherapy in stage 1 non-small-cell lung
cancer (TROG 09.02 CHISEL): a phase 3, open-label, randomised controlled
trial. Lancet oncol. 2019,20:494-503.

Dosoretz DE, Katin MJ, Blitzer PH, Rubenstein JH, Galmarini DH, Garton GR, et
al. Medically inoperable lung carcinoma: the role of radiation therapy. Semin
Radiat Oncol. 1996,6:98-104.

Rosenzweig KE, Fox JL, Yorke E, Amols H, Jackson A, Rusch V, et al. Results of
a phase | dose-escalation study using three-dimensional conformal radio-
therapy in the treatment of inoperable nonsmall cell lung carcinoma. Cancer.
2005;103:2118-27.

Jeppesen SS, Schytte T, Jensen HR, BrinkC, Hansen O. Stereotactic body
radiation therapy versus conventional radiation therapy in patients with early
stage non-small cell lung cancer: an updated retrospective study on local
failure and survival rates. Acta Oncol. 2013;52:1552-8.

Nyman J, Hallgvist A, Lund J, Brustugun OT, Bergman B, Bergstréom P, et al.
SPACE-A randomized study of SBRT vs conventional fractionated radiother-
apy in medically inoperable stage I NSCLC. Radiother Oncol. 2016;121:1-8.
Senthi SM, Lagerwaard FJ, Haasbeek CJ, Slotman BJ, Senan S. Patterns of dis-
ease recurrence after stereotactic ablative radiotherapy for early stage non-
small-cell lung cancer: a retrospective analysis. Lancet Oncol. 2012;13:802-9.
Deng XQ, Ge W. Research advances for stereotactic body radiation therapy in
early stage non-small cell lung cancer. China Med Herald. 2018;15:28-31.
Zarogoulidou V, Panagopoulou E, Papakosta D, Petridis D, Porpodis K,
Zarogoulidis K, et al. Estimating the direct and indirect costs of lung cancer:
a prospective analysis in a greek university pulmonary department. J Thorac
Dis. 2015;7:12-9.

Migliorino MR, Santo A, Romano G, Cortinovis D, Galetta D, Alabiso O, et al.
Economic burden of patients affected by non-small cell lung cancer (NSCLC):
the LIFE study. J Cancer Res Clin Oncol. 2017;143:783-91.

Sonnenberg FA, Beck JR. Markov models in medical decision making: a
practical guide. Med Decis Making. 2016;13:322-38.

World Health Organization. Choosing interventions that are cost-effective
(WHO-CHOICE) project. http://www.who.int/choice/en/. Accessed March
2020.

Marseille E, Larson B, Kazi DS, Kahn JG, Rosen S. Thresholds for the cost-
effectiveness of interventions: alternative approaches. Bull World Health
Organ. 2015;93:118-24.

Burdett S, Stephens R, Stewart L, Tierney J, Auperin A, Le Chevalier T, et al.
Chemotherapy in addition to supportive care improves survival in advanced
non-small-cell lung cancer: a systematic review and meta-analysis of

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36.

37.

38.

39.

40.

Page 6 of 6

individual patient data from 16 randomized controlled trials. J Clin Oncol.
2008;26:4617-25.

Fakiris AJ, McGarry RC, Yiannoutsos CT, Papiez L, Williams M, Henderson MA,
et al. Stereotactic body radiation therapy for early-stage non-small-cell lung
carcinoma: four-year results of a prospective phase Il study. Int J Radiat Oncol
Biol Phys. 2009;75:677-82.

Andratschke N, Zimmermann F, Boehm E, Schill S, Schoenknecht C, Thamm
R, et al. Stereotactic radiotherapy of histologically proven inoperable

stage | non-small cell lung cancer: patterns of failure. Radiother Oncol.
2011;101:245-9.

National Bureau of Statistics of China. Tabulation on the 2010 population
census of the people’s republic of China [in Chinese]. http://www.stats.gov.
cn/tjsj/pesj/rkpc/6rp/indexch.htm. Accessed March 2020.

Zi CY, Fang PQ, Xiao J. Analysis on hospitalization expenses and influencing
factors of patients with malignant tumors treated by linear accelerator in
hospitals in China. Chin Hosp. 2019,23:22-5.

Zhang L, Zhen HS, Liu J, Xuan JW, Liu XS. A time and motion cost analysis of
oral vinorelbine for the treatment of advanced non-small cell lung cancer
and metastatic breast cancer in China. China Health Insurance 2016:54-8.
Doyle S, Lloyd A, Walker M. Health state utility scores in advanced non-small
cell lung cancer. Lung Cancer. 2008;62:374-80.

Liu GE. China guidelines for pharmacoeconomic evaluations and manual
(Version 2015). Beijing, China: Science Press; 2015.

Nagata Y, Hiraoka M, Shibata T, Onishi H, Kokubo M, Karasawa K, et al.
Prospective trial of stereotactic body radiation therapy for both operable
and inoperable TINOMO non-small cell lung cancer: Japan clinical oncology
group study JCOG0403. Int J Radiat Oncol Biol Phys. 2015;93:989-96.
Schonewolf CA, Heskel M, Doucette A, Singhal S, Frick MA, Xanthopoulos EP,
et al. Five-year long-term outcomes of stereotactic body radiation therapy
for operable versus medically inoperable stage | non-small-cell lung cancer:
analysis by operability, fractionation regimen, tumor size, and tumor location.
Clin Lung Cancer. 2019;20:e63-e71.

Bradley J, Graham MV, Winter K, Purdy JA, Komaki R, Roa WH, et al. Toxicity
and outcome results of RTOG 9311: a phase |-l dose-escalation study using
three-dimensional conformal radiotherapy in patients with inoperable non—
small-cell lung carcinoma. Int J Radiat Oncol Biol Phys. 2005;61:318-28.
Wisnivesky JP, Bonomi M, Henschke C, lannuzzi M, McGinn T. Radiation
therapy for the treatment of unresected stage I-Il non-small cell lung cancer.
Chest. 2005;128:1461-7.

Lanni TB, Grills IS, Kestin LL, Robertson JM. Stereotactic radiotherapy reduces
treatment cost while improving overall survival and local control over stan-
dard fractionated radiation therapy for medically inoperable non-small-cell
lung cancer. Am J Clin Oncol. 2011;34:494-8.

Sibley GS. Radiotherapy for patients with medically inoperable stage | nons-
mall cell lung carcinoma: small volumes and high doses—A review. Cancer.
1998;82:433-8.

Grutters JP, Pijls-Johannesma M, Ruysscher DD, Peeters A, Reimoser S, Seve-
rens JL, et al. The cost-effectiveness of particle therapy in non-small cell lung
cancer: exploring decision uncertainty and areas for future research. Cancer
Treat Rev. 2010;36:468-76.

Sher DJ, Wee JO, Punglia RS. Cost-effectiveness analysis of stereotactic

body radiotherapy and radiofrequency ablation for medically inoper-

able, early-stage non-small cell lung cancer. Int J Radiat Oncol Biol Phys.
2011;,81:e767-74.

Louie AV, Rodrigues GB, Palma DA, Senan S. Measuring the population
impact of introducing stereotactic ablative radiotherapy for stage | non-small
cell lung cancer in Canada. Oncologist. 2014;19:880-5.

Mitera G, Swaminath A, Rudoler D, Seereeram C, Giuliani M, Leighl N, et al.
Cost-effectiveness analysis comparing conventional versus stereotactic body
radiotherapy for surgically ineligible stage | non-small-cell lung cancer. J
Oncol Pract. 2014;10:e130-6.

Bach PB, Cramer LD, Warren JL, Begg CB. Racial differences in the treatment
of early-stage lung cancer. N Engl J Med. 1999;341:1198-205.

Henschke Cl, Yankelevitz DF, Libby DM, Pasmantier MW, Smith JP, Miettinen
OS. Survival of patients with Stage | Lung Cancer detected on CT screening.
N EnglJ Med. 2006;355:1763-71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://www.who.int/choice/en/
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm

	﻿Cost-effectiveness of stereotactic body radiotherapy versus conventional fractionated radiotherapy for medically inoperable, early-stage non-small cell lung cancer
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Decision model
	﻿Model assumptions and data
	﻿Transition probability
	﻿Costs
	﻿Utilities


	﻿Sensitivity analysis
	﻿Results
	﻿Base case results
	﻿Deterministic sensitivity analysis
	﻿Probabilistic sensitivity analysis

	﻿Discussion
	﻿References


