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Supplementary Material – Modelling detectable lung cancer cases
To model the concurring LC discovery strategies – LDCT screening, opportunistic screening –we included the mathematical relationship capturing the dynamics between these pathways (see Figure S1.). The number of diagnosed cases via the opportunistic screening depend on the size of the population with preclinical LC and the chance of being detected opportunistically, while the number of diagnosed cases by LDCT screening depend on the size of the population invited to participate in each model cycle, as well as on the screening efficiency of the LDCT. We assume that people with preclinical LC are evenly distributed in the screening population and those who entering this state will eventually emerge as a patient with detected lung cancer.
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Figure S1.: The structure of the population submodel
Without LDCT screening, a historical steady state can be assumed with constant prevalence of preclinical LC , derived from the measured detectable prevalence by HUNCHEST-II (1.1). To model the time dependence of population size we estimated (1.2) the natural progression of the preclinical stage (via the chance of remaining undetected) from the historical incidence of lung cancer in the population at risk.
1.1 
1.2  
Where is the chance of remaining undetected, is the extrapolated preclinical prevalence and is the share of historical incidence in the population at risk for one model cycle.
In our Markov model we provisioned an annual (biennial) LDCT screening program for the selected screening population which means that each individual will be screened once a year (or once every two years), so in one model cycle, 1/13 (1/26) of the population goes through screening and all the detectable patient of this proportion will be detected (1.3). Initially, the total number of diagnosed LC patients will temporarily increase as we will find identify patients with preclinical LC whose detection would occur later with standard screening; meanwhile, the number of patients identified with conventional detection will decrease to a new steady state as the population with preclinical LC shrinks. In subsequent screening rounds, the yield of each screening cycle are estimated as the sum product of the number of incident cases and probability of being detected (1.4), determined by the natural occurrence of lung cancer in the previously screened subpopulation.
1.3 
1.4 
For each model cycle the preclinical population changes according to equation 1.5, where the product is the decay of the population according to the probability of LC remaining undetected, while is the normal LC incidence adjusted to the age-specific mortality  ; and  is the depletion by the positively screened population. The conventional detection is determined by the current size of the preclinical population (1.6). The sum of  and  is the total population who enter to our Markov model as incident cases.
1.5 
1.6 
By modelling the preclinical lung cancer prevalence as mentioned above, our analysis incorporates the association between screening and conventional detection and therefore enabled our model to represent the dynamic change of detectable population over time.


Supplementary Material – Utility values in the analysis
The literature indicates that there is no definitive information regarding specific utility values for small cell lung cancer (SCLC) [1], [2], [3]. The cited studies consistently use the progression-free survival (PFS) value of 0.673 and progression disease (PD) value of 0.473, originating from Nafees et al. (2008) [4]. These values were initially derived from EQ-5D records of breast cancer patients and were later adjusted for non-small cell lung cancer (NSCLC). Consequently, the literature considers the utility values for responsive and progressed metastatic NSCLC as suitable for SCLC. In 2017, the cited literature was revised and extended using national questionnaires. We used this updated version as the source for NSCLC utility values.
Pilot screening programs using LDCT have shown that LC patients detected through symptoms often have a more severe health state compared to those identified by LDCT. To highlight this difference between the two groups, we modelled the natural history of lung cancer, assuming a preclinical population whose numbers dynamically change according to screening policies. To illustrate the benefits of screening, we assigned early-stage lung cancer utility values to those already diagnosed, assuming a similar health condition.
	Health state
	Utility value
	Source
	Instrument

	Localised SCLC 
	0.673
	Nafees 2017 Nafees 2008 [4], [5]
	EQ-5D VAS index values based on standard gamble

	Advanced SCLC 
	0.473
	Nafees 2017 Nafees 2008 [4], [5]
	EQ-5D VAS index values based on standard gamble

	Localised NSCLC 
	0.754
	Nafees 2017 [5]
	EQ-5D VAS index values based on the time trade-off (TTO)

	Advanced NSCLC 
	0.574
	Nafees 2017 [5]
	EQ-5D VAS index values based on the time trade-off (TTO)

	Non-diagnosed lung cancer
	0.754
	Assumed to be the same as NSCLC localized
	-

	Death
	0
	Assumption
	-


Age-specific utility values were derived from European average EQ-5D VAS score and assigned to the healthy population based on their modelled age.
	Age group
(years)
	Utility value
	Source
	Instrument

	55-64
	0.881
	[6]	EQ-5D-3L index values based on the time trade-off (TTO)

	65-74
	0.862
	[6]	EQ-5D-3L index values based on the time trade-off (TTO)

	75+
	0.778
	[6]	EQ-5D-3L index values based on the time trade-off (TTO)



	Health state
	Utility value
	Source
	Instrument

	LDCT screening
	-0.01
	[7]	no conclusive source of information

	False positive result
	-0.291
	[8]	no conclusive source of information

	Indeterminate result
	-0.03
	[7]	no conclusive source of information


In line with the methodology of the NELSON trial [8], the utility decrement of false positives was calculated by equating the diagnostic burden to the utility value of early-stage lung cancer for a duration of three months. Consequently, the decrement is determined by dividing the baseline healthy utility value by the utility value of early-stage lung cancer, and then multiplying the result by three.
For the utility decrement associated with indeterminate screening and normal screening, we adopted the same values utilized by of Vokó and colleagues [7]
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Supplementary Material – Overview of the data collection on lung cancer screening and treatment costs
Data sources
An interview with the was conducted with a senior clinical expert of the National Korányi Institute of Pulmonology on the 23rd of March 2022 to estimate the medical expenditure incurred for lung cancer screening and treatment. The National Korányi Institute of Pulmonology is a public, specialized, educational hospital that provides care for patients with respiratory diseases. The interview collected resource use information for both inpatient and outpatient visits of suspected and diagnosed lung cancer patients at the Institute. Only medical services covered by public financing were included in the data.
Collecting resource use data on health conditions
Data on resource use was collected on the following health conditions: LDCT unit cost, false positive result of LDCT screening, indeterminate result of LDCT screening, conventional detection costs, diagnosis of lung cancer by a healthcare provider, localised SCLC, advanced SCLC, localised NSCLC, advanced NSCLC, terminal care. The data collection was structured to cover inpatient care (definitive care including surgery, radiology and adjuvant chemotherapy), outpatient care (including targeted therapy) and follow-up costs for each outcomes. If necessary, further data on resource use was collected from secondary sources such as the summary of product characteristics of medicinal products. 
Generating cost inputs for health states
All costs were estimated as 2024 Hungarian Forints (HUF) using the unit cost estimates appearing on the public list of reimbursed medicinal products and inpatient or outpatient services. Unit costs were assigned to the resource use estimates and summarised for each health state. All data were analysed using Microsoft Excel.
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Interview guide for collecting resource use inputs and estimating health state costs
	MAIN TOPIC FOR DATA COLLECTION ON RESOURCE USE
	All Lung Cancer Cases

	
	SCLC
	NSCLC

	
	Localised
	Advanced
	Stage I.
	Stage II.
	Stage IIIA.
	Stage IIIB-C.
	Stage IV. (squamous)
	Stage IV. (adenoc.)

	Surgery
	For each cell in this table, ask the following:
· What is the proportion of patients receiving treatment?
· If patients do not receive the identical treatment, but the treatment is differentiated by subgroups, what are these subgroups and how are these different from one to another?
· What are the services provided, and what are the corresponding administrative codes (for example, inpatient service codes) reported to the public payer to obtain funding?
· What is the expected frequency of providing the services mentioned above? Is there a maximum frequency of providing these services?

	Definitive chemotherapy
	

	(Neo-) adjuvant care
	

	1st line treatment
	

	2nd line treatment
	

	3rd line treatment
	

	Follow-up costs
	

	ASSIGNING UNIT COSTS
	Based on the unit cost database of NHIFM (public payer)

	ESTIMATING HEALTH STATE COSTS*
	Localised SCLC
	Advanced SCLC
	Localised NSCLC
	Advanced SCLC


* The cost of diagnosing lung cancer was estimated by exploring the services provided as outpatient care for patients identified through public health programmes (apart from conventional detection costs, this included describing the costs of indeterminate and false positive cases). The cost of terminal care was estimated using the relevant payment by NHIFM to healthcare service providers.

Supplementary Material – Derivation of cost estimates by health state
	Localised SCLC

	Cost item
	Estimated proportion of patient
	Frequency-weighted unit cost of different cost items 
	Cost

	Monitoring and follow-up
	100%*
	513 685 HUF**
	513 593 HUF

	Surgery 
	1%*
	645 296 HUF**
	645 HUF

	Definitive care: Radiochemoterapy (CDDP-VP/B protocol)
	100 %*
	446 555 HUF**
	446 555 HUF

	1st line chemotherapy: PE protocol
	93%
(90-95%*)
	752 859 HUF**
	700 159 HUF 

	2nd line chemotherapy: PE protocol / ECO protocol / TOPO/B protocol
	70%
(60-80%)*
	1 096 796 HUF**
	767 757 HUF

	3rd line Chemoterapy: ECO treatment protocol / TOPO/B treatment protocol
	20%*
	2 010 115 HUF**
	402 023 HUF

	Average total cost / patient
	2 830 732 HUF

	Average timeframe over which costs are incurred (days)*
	730

	Cycle cost (HUF/28 day)
	108 576 HUF


Sources: * Expert opinion; **: Calculation based on the official tariff tables of NHIFM

	Advanced SCLC

	Cost item
	Estimated proportion of patient
	Frequency-weighted unit cost of different cost items 
	Cost

	Monitoring and follow-up
	100%*
	133 154 HUF**
	133 154 HUF

	1st line chemotherapy: PE protocol
	100%*
	752 859 HUF**
	752 859 HUF

	2nd line chemotherapy: PE protocol / ECO protocol / TOPO/B protocol
	70%
(60-80%)*
	1 080 434 HUF**
	756 304 HUF

	3rd line Chemoterapy: ECO treatment protocol / TOPO/B treatment protocol
	20%*
	2 010 115 HUF**
	402 023 HUF

	Average total cost / patient
	2 044 340 HUF

	Average timeframe over which costs are incurred (days)*
	270

	Cycle cost (HUF/28 day)
	
	212 006 HUF


Sources: * Expert opinion **: Calculation based on the official tariff tables of NHIFM


	Localised NSCLC

	Cost item
	Estimated proportion of patient
	Frequency-weighted unit cost of different cost items 
	Cost

	Monitoring and follow-up
	100%*
	111 894 HUF**
	111 894 HUF

	Surgery
	100%*
	645 296 HUF**
	645 296 HUF

	Adjuvant/neoadjuvant therapy: TAX+CBP/CDDP+VNB/VNB+CBP/PEM-CDDP
Radiochemoterapy TAX-CBP treatmentprotocol
	92,5%
(90-95%)*
	593 783 HUF**
	549 250 HUF

	Average total cost / patient
	1 306 440 HUF

	Average timeframe over which costs are incurred (days)***
	182,5

	Cycle cost (HUF/28 day)
	200 440 HUF


Sources: * Expert opinion; **: Calculation based on the official tariff tables of NHIFM; ***: own estimate; assuming that the surgery and adjuvant/neoadjuvant treatments will be completed in half year

	Advanced NSCLC

	Cost item
	Estimated proportion of patient
	Frequency-weighted unit cost of different cost items 
	Cost

	Monitoring and follow-up
	100%*
	1 007 444 HUF**
	1 007 044 HUF

	1st line therapies – Stage IIIB-C
wide selection of radiochemotherapies, and immune therapies
	100%*
	15 500 451 HUF** 
	15 500 451 HUF

	1st line therapies – Stage IV
 wide selection of chemotherapies, targeted and immune therapies
	80%*
	15 366 205 HUF**
	12 292 964 HUF

	2nd line therapies: – Stage IIIB-C 
wide selection of chemotherapies, targeted and immune therapies
	45%
(40-50%)*
	9 854 719 HUF**
	4 434 624 HUF

	2nd line therapies – Stage IV.
wide selection of chemotherapies, targeted and immune therapies
	45%
(40-50%)*
	13 765 926 HUF**

	6 194 667 HUF


	3rd line therapies – Stage III B-C
wide selection of chemotherapies, targeted and immune therapies
	10%*
	4 635 709 HUF**
	463 751 HUF

	3rd line therapies – Stage IV
wide selection of chemotherapies, targeted and immune therapies
	10%*
	901 068 HUF**
	90 107 HUF

	Proportion of stage III B-C 
	16% ***
	
	

	Proportion of stage IV
	84% ***
	
	

	Average total cost / patient – Stage III B-C
	21 405 690 HUF

	Average total cost / patient – Stage IV
	19 584 782 HUF

	Average total cost / patient
	19 876 127

	Average timeframe over which costs are incurred (days)*
	1095

	Cycle cost (HUF/28 day)
	508 248 HUF


Sources: * Expert opinion; **: Calculation based on the official tariff tables of NHIFM; ***: Hungarian Cancer Registry
	One time cost of lung cancer diagnosis

	
	Unit cost
	Quantity
	Propor-tion
	Cost

	Whole-body PET/CT scan
	192 000 HUF
	1
	75%
	144 000 HUF

	Cranial CT scan following the administration of intravenous contrast material
	16 121 HUF
	1
	25%
	4 030 HUF

	Bronchoscopy
	4 386 HUF
	1
	50%
	2 193 HUF

	Aspiration of bronchial secretions
	281 HUF
	1
	50%
	141 HUF

	Injection into muscle, tendon, bursa, or ligament
	242 HUF
	1
	50%
	121 HUF

	Oxygen therapy
	388 HUF
	1
	50%
	194 HUF

	Topical anesthesia
	335 HUF
	1
	50%
	167 HUF

	Pulse oximetry
	1 152 HUF
	1
	50%
	576 HUF

	Bronchial biopsy via bronchoscopy
	1 218 HUF
	1
	50%
	609 HUF

	Diagnostic aspiration/exfoliative cytology examination with standard processing method
	2 687 HUF
	3
	25%
	2 015 HUF

	Histological examination with standard processing method
	8 967 HUF
	1
	75%
	6 726 HUF

	Histological examination with immunohistochemical reaction application
	5 538 HUF
	2
	50%
	5 538 HUF

	Cytological examination with immunocytochemical reaction
	3 291 HUF
	2
	50%
	3 291 HUF

	Next-generation sequencing (50-200 genes)
	244 005 HUF
	1
	35%
	85 402 HUF

	Examination
	1 485 HUF
	3
	100%
	4 455 HUF

	Total
	259 457 HUF



	One time cost of standard screening

	
	Unit cost
	Quantity
	Cost

	Chest X-ray, lung screening
	2 178 HUF
	1
	2 178 HUF

	Examination
	1 485 HUF
	1
	1 485 HUF

	Total
	3 663 HUF



	Cost of LDCT screening

	
	Unit cost
	Quantity
	Cost

	Chest CT scan without contrast
	21 200 HUF
	1.00
	21 200 HUF

	Examination
	1 485 HUF
	1.00
	1 485 HUF

	Total
	22 685 HUF



	Cost of LDCT screening of indeterminate patients

	
	Unit cost
	Quantity
	Cost

	Chest CT scan without contrast
	21 200 HUF
	0.42
	9 000 HUF

	Examination
	1 485 HUF
	0.42
	630 HUF

	Total
	9 630 HUF

	One-time cost of lung cancer diagnosis of false positive patients

	
	Unit cost
	Quantity
	Proportion
	Cost

	Whole-body PET/CT scan
	192 000 HUF
	1
	75%
	144 000 HUF

	Cranial CT scan following the administration of intravenous contrast material
	16 121 HUF
	1
	25%
	4 030 HUF

	Bronchoscopy
	4 386 HUF
	1
	50%
	2 193 HUF

	Aspiration of bronchial secretions
	281 HUF
	1
	50%
	141 HUF

	Injection into muscle, tendon, bursa, or ligament
	242 HUF
	1
	50%
	121 HUF

	Oxygen therapy
	388 HUF
	1
	50%
	194 HUF

	Topical anaesthesia
	335 HUF
	1
	50%
	167 HUF

	Pulse oximetry
	1 152 HUF
	1
	50%
	576 HUF

	Bronchial biopsy via bronchoscopy
	1 218 HUF
	1
	50%
	609 HUF

	Diagnostic aspiration/exfoliative cytology examination with standard processing method
	2 687 HUF
	3
	25%
	2 015 HUF

	Histological examination with standard processing method
	8 967 HUF
	1
	75%
	6 726 HUF

	Histological examination with immunohistochemical reaction application
	5 538 HUF
	2
	50%
	5 538 HUF

	Cytological examination with immunocytochemical reaction
	3 291 HUF
	2
	50%
	3 291 HUF

	Examination
	1 485 HUF
	3
	100%
	4 455 HUF

	Total
	174 055 HUF



	One time cost of terminal state

	
	Unit cost
	Quantity
	Patient on treatment
	Cost

	Chronic inpatient care – Chronic care
	221 760 HUF
	1
	40%
	88 704 HUF

	Chronic inpatient care – Hospice
	351 120 HUF
	1
	35%
	122 892 HUF

	Home hospice care
	124 320 HUF
	1
	5%
	6 216 HUF

	Respiratory tumours – inpatient fee
	174 856 HUF
	1
	20%
	34 971 HUF

	Total
	252 783 HUF




Supplementary Material – Distributions used for parameters included in the probabilistic sensitivity analysis
	Parameter name
	Parameter
value
	Distribution used in probabilistic sensitivity analyses
	CI lower and upper bound

	General inputs on screening

	Annual rate of lung cancer incidence in the target population
	0.0105
	Beta
	[0.0094-0.012]

	Mean age of target population (years)
	61.32
	Normal
	[55.19-67.45]

	True positive probability for LDCT per cycle
	1.7%
	Beta
	[1.5%-1.9%]

	False positive probability for LDCT per cycle
	1.2%
	Beta
	[1.1%-1.4%]

	Negative test probability for LDCT per cycle
	74.2%
	Beta
	[71.5%-76.8%]

	Indeterminate test probability for LDCT per cycle
	22.9%
	Beta
	[20.6%-25.2%]

	Cohort distribution and survival

	Proportion of diagnosed patients with SCLC histology 
	15%
	Beta[footnoteRef:2] [2:  The value used in the sensitivity analysis is derived by subtracting the counterpart's proportion from 1] 

	[6.5%-23.5%]

	Proportion of diagnosed patients with NSCLC histology
	85%
	
	[76.5%-93.5%]

	Proportion of diagnosed patients with localised disease
( standard screening and conventional detection)
	38%
	Beta1
	[34.5%-42.2%]

	Proportion of diagnosed patients with localised disease
(standard screening and conventional detection)
	62%
	
	[57.8%-65.5%]

	Proportion of diagnosed patients with localised disease
(LDCT screening)
	79%
	Beta1
	[70.8%-86.5%]

	Proportion of diagnosed patient with advanced disease
(LDCT screening)
	21%
	
	[13.5%-29.2%]

	Proportion of diagnosed patients with localised disease
(detection by opportunistic screening and showing symptoms alongside LDCT screening)
	34%
	Beta1
	[30.5%-37.3%]

	Proportion of diagnosed patients with advanced disease
(detection by opportunistic screening and showing symptoms alongside LDCT screening)
	66%
	
	[62.7%-69.5%]

	Probability of mortality, localised SCLC per cycle (28 days)
	1.3%
	Beta
	[1.2%-1.5%]

	Probability of mortality, advanced SCLC per cycle (28 days)
	7.0%
	Beta
	[6.3%-7.7%]

	Probability of mortality, localised NSCLC per cycle (28 days)
	0.7%
	Beta
	[0.65%-0.81%]

	Probability of mortality, advanced NSCLC per cycle (28 days)
	3.9%
	Beta
	[3.5%-4.2%]

	Utility values

	Localized SCLC
	0.673
	Beta
	[0.605-0.740]

	Advanced SCLC
	0.473
	Beta
	[0.425-0.520]

	Localized NSCLC
	0.754
	Beta
	[0.678-0.829]

	Advanced NSCLC
	0.574
	Beta
	[0.516-0.631]

	Non-diagnosed lung cancer
	0.754
	Beta
	[0.678-0.829]

	General population, 55-64 y
	0.851
	Beta
	[0.792-0.969]

	General population, 65-74 y
	0.825
	Beta
	[0.775-0.948]

	General population, 75+ y
	0.743
	Beta
	[0.700-0.856]

	Disutility of screening
	0.010
	Beta
	[0.009-0.011]

	Disutility of false positive result
	0.291
	Beta
	[0.262-0.320]

	Disutility of indeterminate result
	0.030
	Beta
	[0.027-0.033]

	Death as a terminal state
	0
	Beta
	-

	Costs

	LDCT unit cost (one-time)
	22 685 HUF
	Gamma
	[20 416 HUF-24 953 HUF]

	False positive result (one-time)
	174 055 HUF
	Gamma
	[156 649 HUF-191 460 HUF]

	Indeterminate result (one-time)
	9 630 HUF
	Gamma
	[8666 HUF-10 592 HUF]

	Opportunistic screening (one-time)
	3 663 HUF
	Gamma
	[3296 HUF-4029 HUF]

	Diagnosis of lung cancer (one-time)
	259 457 HUF
	Gamma
	[233 511 HUF-285 403 HUF]

	Localised SCLC (28 days)
	108 576 HUF
	Gamma
	[97 718 HUF-119 433 HUF]

	Advanced SCLC (28 days)
	212 006 HUF
	Gamma
	[190 805 HUF-233 206 HUF]

	Localised NSCLC (28 days)
	200 440 HUF
	Gamma
	[180 395 HUF-220 483 HUF]

	Advanced NSCLC (28 days)
	508 517 HUF
	Gamma
	[457 664 HUF-559 368 HUF]

	Death as a terminal state (one-time)
	252 783 HUF
	Gamma
	[227 504 HUF-278 061 HUF]



