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SUPPLEMENTARY FILE 2: SENSITIVITY ANALYSIS


Rationale for the selection of parameters
The results of this study were established according to different assumptions which were based on official sources, literature, clinical guidelines, surveys, routine clinical practice as well as experts’ opinion. In order to test the robustness of those assumptions, we have performed a univariate deterministic sensitivity analysis. The criterion for the selection of the parameters was to include all of those which were based on experts’ opinion (hence, lower level of evidence in comparison to the other sources) as well as other parameters which are considered as key variables. Table (S2).1 describes all assumptions made, the source for each of them, and what parameters were included in the sensitivity analysis.   
[bookmark: _Toc89078647]Table (S2).1: Model assumptions, sources and parameters included in the sensitivity analysis 
	Domain
	Assumption
	Sources
	Rationale of included parameters 

	Unit costs and working hours
	Unit costs of the different resources analysed were estimated through rates and salaries in Spain: (i) unit healthcare costs used were the median values of the latest published for each Autonomous Community in Spain; (ii) if specified on the respective Official Regional Bulletins, unit costs were updated to €2020 using the Consumer Price Index (CPI); (iii) the cost per hospitalisation day was calculated as the median cost of a medical or surgical hospitalisation day among the different Autonomous Communities. (iv) the cost per transplant was the weighted average of that of a heart and lung transplant performed by the NHS; (v) annual drug costs were calculated using mean dosages and list prices, including Royal Decree Law 8/2010 deduction rates, when necessary, and a 4% of value-added tax (VAT) entitled for Spain; (vi) the median unit cost of a wheelchair and a walker was also collected from the regional official regulations, and the unit cost of the adjustable bed was approximated from the information contained in the public sector contracting platform (tenders), using the CPV code 33192100; (vii) the unit cost of formal care was calculated as the average annual female salary of the health and social services subsector.  For informal care, the average annual female salary of all sectors, was used; (viii) average working hours were obtained from the National Statistical Institute
	Different regional regulations or in official national sources [1–26], consumer price index [27], cost per transplant [28], value added tax for Spain [29], working hours from the National Statistics Institute [30], wages from the National Statistics Institute [31] 
	Included in the sensitivity analysis (key parameters): (a) Unit cost for tests, visits, transplant, transport, hospitalisation and support therapies; (b) wage and average working hours; (c) discount on drug costs. 

	DHC
	For emergency visits, we assumed that 40% were to general emergency services, whilst 60% were unscheduled visits to the referral centre.
	Experts Committee
	Included in the sensitivity analysis (experts’ opinion)

	DHC
	Tests required at diagnosis (types and frequency)
	Guidelines for the diagnosis and treatment of pulmonary hypertension published by the European Society of Cardiology (ESC) and the European Respiratory Society (ERS) [32]
	Not included

	DHC
	Mean annual consumption of electrocardiogram, chest x-ray, biochemistry tests required at diagnosis per incident and prevalent patient

Mean annual consumption of CT angiogram required for patient management
	Experts Committee
	Included in the sensitivity analysis (experts’ opinion)

	DHC
	Number of visits, diagnostics
	Experts Committee 
	Included in the sensitivity analysis (experts’ opinion)

	DHC
	Mean number of hospitalisation days
	Literature [33]
	Not included

	DHC
	As data on number of hospitalization days in FC I-II was aggregated in the original source, we assumed a distribution of 10% of patients in FC I and 90% in FC II in order for its aggregation
	Experts Committee
	Included in the sensitivity analysis (experts’ opinion)

	DHC
	Resource use related to transplants (number of transplants PAH year 2020)
	Organización Nacional de Transplantes (National Transplant Organisation, ONT) [34]
	Not included

	DHC
	We assumed that 47% of transplants were performed in FC III patients, and the remaining, in FC IV
	Literature [35]
	Not included

	DHC
	Resource consumption pharmacological treatment
	Routine clinical practice (n=134 patients, n=255 drugs)
	Not included

	DHC
	Doses pharmacological treatment
	Routine clinical practice and product labels of each drug [36]
	Not included

	DHC
	Administration costs pharmacological treatment
	Literature [37]
	Not included 

	DNHC
	Supportive therapies, medical devices, and formal and informal care (consumption and frequency)
	Survey: Spanish Pulmonary Hypertension Patient Organisation, HPE-ORG) [38]
	Not included

	DNHC
	Supportive therapies: Patients use oxygen therapy on a daily basis (365 days per year) and that mechanical ventilation requires 12 days of hospital stay
	Literature [39]
	Not included

	DNHC
	Personal care was divided equally into formal and informal care whenever the type of assistance was left unspecified
	Experts Committee
	Included in the sensitivity analysis (experts’ opinion)

	DNHC
	% of free time from caregivers that are dedicated to informal care to patients, according to FC
	Literature [40]
	Not included

	DNHC
	Free time of each caregiver is approximately 42 hours per week (we excluded 8 daily hours of sleep and 10 daily hours work)
	Experts Committee
	Included in the sensitivity analysis (experts’ opinion)

	IC
	Loss of labour productivity by FC (early retirement, permanent disability, temporary leave or reduction of working hours)
	Survey: Spanish Pulmonary Hypertension Patient Organisation, HPE-ORG) [38]
	Included in the sensitivity analysis (key parameters)

	IC
	Work days lost to disability: a total of 29.6 days lost per year were applied to patients in FC I-II, and none to patients in FC III-IV
	Number of days: literature [41]
Distribution by FC: Survey: Spanish Pulmonary Hypertension Patient Organisation, HPE-ORG) [38]
	Not included 

	IC
	Time spent on medical visits and tests: An average duration of 30 to 60 minutes was assumed for each visit/test, with an average travelling time of 1 hour (round trip). For hospitalisations and NIMV, the average duration considered was 8 hours per day (equivalent to one working day)
	Experts Committee
	Included in the sensitivity analysis (experts’ opinion)

	Prevalent
	For prevalent patients, follow-up medical visits and tests were considered, and no drug administration cost was assumed
	Literature [37]
	Not included

	Incident
	· Diagnosis tests and first medical visits were assumed, regardless of the patient’s FC
· The cost of care management and supportive therapies were added, assuming that incident patients consumed half the annual resources of prevalent ones, as the exact date of diagnosis couldn’t be specified
· Transplant costs were not included 
· Costs of early retirement, permanent disability, temporary leave, or reduction of working hours were not included for incident patients. 
	Literature  [32, 42]
	Not included

	Epidemiology: prevalence and incidence
	· A low and high prevalence range was applied (16.0 and 25.9, respectively) and an incidence of 3.7 to the adult Spanish population of 39.1 million in 2020.
	Literature [43–46]
	Included in the sensitivity analysis (experts’ opinion)


DHC: Direct Healthcare Costs
Scenarios for the sensitivity analysis
In order to examine the model’s robustness, a deterministic sensitivity analysis was carried out, including twelve different scenarios based on the possible variation of the most sensitive parameters. The scenarios were validated by the experts committee. Table (S2).2 describes those variations in detail.
Table (S2).2: Scenarios for the sensitivity analysis 
	#
	Domain
	Parameter
	BC Source
	SA rationale
	Base Case
	Lower case
	Upper case

	1
	Epidem.
	Prevalence
	Literature
	Max prevalence, Europe, literature
	Min (16.0 ppm) – Max (25.9 ppm)
	-
	55 ppm [47]

	2
	DHC
	Number of visits, diagnostics
	Experts Opinion
	± 40%-50%
	Primary care: 5 
Cardiology: 2; 
Pneumology:2
	Primary Care: -2
Others: -1
	Primary Care: +2
Others: +1

	3
	DHC
	Medical tests, diagnostics
	Experts Opinion
	± 60%
	Electrocardiogram Chest x-ray, Biochemistry (2.5 tests each)
	-1.5
	+1.5

	4
	DHC
	Emergency visits
	Experts Opinion
	Extremes
	40% emergency service (ES)
60% unscheduled visits to referral (UV)
	0% ES
100% UV
	100% ES
0% UV

	5
	DHC
	Distribution by FC, number of hospitalization days, FC I-II
	Experts Opinion
	Extremes
	FC I: 10% 
FC II: 90% 
	FC I: 100%
FC II: 0%
	FC I: 0%
FC II: 100%

	6
	DHC
	Discount on drug costs
	Official data
	From -43.1% to 0%
	PVL (+) 4% VAT (–) RDL discount 
	-43.1% [48]
	0%

	7
	DHC / DNHC
	Unit cost for tests, visits, transplant, transport, hospitalisation and support therapies
	Official data
	Extremes
	Median from prices/unit costs in Autonomous Communities
	Minimum unit costs in Autonomous Communities
	Maximum unit cost in Autonomous Communities

	8
	DNHC
	Number of hours dedicated by caregivers to patients, per week
	Literature
	± 28%-33%
	FC I-II: 21
FC III: 26
FC IV: 29
	FC I-II: 14
FC III: 18
FC IV: 21
	FC I-II: 27
FC III: 34
FC IV: 38

	9
	DNHC
	Distribution, formal and informal care
	Literature
	Formal: 17%-36%
	Formal: 26% 
Informal: 74% 
	Formal: 17% Informal: 83%
	Formal: 36% 
Informal: 64% 

	10
	DNHC
	Time spent on medical visits and tests
	Experts Opinion
	Visits/tests: ± 25%-50%
Travel: ± 50%
Hosp/NIMV: ±25%
	Visit/test: 30-60m 
Travel: 1h (round) 
Hosp/NIMV: 8h/day 
	Visit/test: -15m
Travel: -30m 
Hosp/NIMV: -2h 
	Visit/test: +15m Travel: +30m Hosp/NIMV: +2h

	11
	DNHC / IC
	Wages / average working hours
	Official data
	± 5%
	INE
	-5%
	+5%

	12
	IC
	Loss of labour productivity: (a) ER% + PL%; (b) TL%
	Literature
	± 10-20%
	FC I-II: 60/20
FC III: 100/0
FC IV: 100/0
	FC I-II: 40/30
FC III: 80/20
FC IV: 90/10
	FC I-II: 80/10
FC III/FC IV=BC


BC: Base Case. DHC: Direct Healthcare Costs. DNHC: Direct Non-Healthcare Costs. Epidem.: Epidemiology. ER: Early Retirement. ES: Emergency Services. FC: Functional Class. h: hours. Hosp: Hospitalisations. IC: Indirect Costs. INE: National Statistics Institute. LC: Lower Case. m: minutes. NIMV: Non-Invasive Mechanical ventilation. PL: Permanent Leave. RDL: Royal Decree. SA: Sensitivity analysis TL: Temporary Leave. UC: Upper Case.  UV: Unscheduled visits to referral, VAT: Value Added Tax. 
Results 
Table (S2).3 and Figure (S2).1 show the sensitivity analysis results. The most sensitive parameter was prevalence, with an impact of 105% (+ €111 million versus base case) over total costs estimated. Changes in unit costs could derive in -9% (€9 million) or +44% (€46 million). A drug discount could reduce total costs up to 22% (€23 million). The other parameters varied at a median of between -0.7% and +0.4% (ranging from -3% to +3%).
Table (S2).3: Results of the sensitivity analysis, variations in € and % vs. base case, lower and upper case, lower-end of prevalence range and higher-end of prevalence range 
	#
	Description
	Lower case (€)
	Lower Case (%)
	Upper Case (€)
	Upper case (%)

	
	
	LEPR
	HEPR
	LEPR
	HEPR
	LEPR
	HEPR
	LEPR
	HEPR

	1
	Prevalence
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	110,928,874
	n.a.
	104.52

	2
	Visits, diagnostics
	-40,783
	-40,783
	-0.06
	-0.04
	40,783
	40,783
	0.06
	0.04

	3
	Tests, diagnostics
	-26,993
	-26,993
	-0.04
	-0.03
	26,993
	26,993
	0.04
	0.03

	4
	Emergency visits
	-163,250
	-253,792
	-0.24
	-0.24
	244,875
	380,687
	0.36
	0.36

	5
	Hospitalisations, FC I-II
	-561,854
	-873,471
	-0.83
	-0.83
	62,428
	97,052
	0.09
	0.09

	6
	Drug discount
	-14,882,649
	-23,106,662
	-21.92
	-21.77
	n.a.
	n.a.
	n.a.
	n.a.

	7
	Unit costs
	-5,881,793
	-8,994,413
	-8.66
	-8.47
	30,007,395
	45,702,464
	44.20
	43.06

	8
	Hours caregiver
	-2,167,599
	-3,369,797
	-3.19
	-3.18
	2,146,677
	3,337,271
	3.16
	3.14

	9
	Formal / informal care
	-68,578
	-106,613
	-0.10
	-0.10
	69,815
	108,536
	0.10
	0.10

	10
	Time spent visits, etc.
	-486,540
	-756,386
	-0.72
	-0.71
	486,540
	756,386
	0.72
	0.71

	11
	Wages / working hours
	-1,858,290
	-2,968,866
	-2.74
	-2.80
	1,931,547
	3,086,858
	2.85
	2.91

	12
	Loss labour productivity
	-1,000,533
	-1,619,613
	-1.47
	-1.53
	597,156
	966,646
	0.88
	0.91


HEPR: higher-end prevalence range. LEPR: lower-end prevalence range
Figure (S2).1: Tornado diagram, % of variation in total costs vs. base case 
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