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Aim: Pulmonary hypertension (PH) is a rare, severe, and progressive pulmonary vascular disease, which includes five subgroups with 
similar presentation. Symptoms include dyspnea, and fatigue, and can significantly impact one’s health-related quality of life (HRQL). 
Although treatments are mainly medical, PH group 4, chronic thromboembolic pulmonary hypertension (CTEPH), can be managed 
with procedures, ie pulmonary endarterectomy (PEA) and balloon pulmonary angioplasty (BPA). Currently, drugs in Europe are only 
approved for pulmonary arterial hypertension (PAH), and CTEPH therefore the aim of this study was to elicit novel societal health 
state utilities in the UK for PAH and CTEPH based on disease severity, functional class (FC), clinical events, and treatment procedures 
specifically for CTEPH.
Material and Methods: Six health states were defined: World Health Organization (WHO)-FC II, WHO-FC III, and WHO-FC IV 
[defined by the New York Heart Association (NYHA)]; PH-related hospitalization; and “BPA procedure and recovery” and “PEA surgery 
and recovery”. Health states were based on a targeted literature review and two rounds of interviews with clinical experts (N = 4) and 
patients (N = 6). Draft health states were validated in cognitive debriefing interviews with clinical experts (N = 3). Health states were valued 
by the UK general public (n = 200), using a visual analogue scale (VAS) and time trade-off (TTO) assessment with the lead time method.
Results: The mean TTO values/utilities were 0.81 (FC II), 0.80 (BPA), 0.78 (PEA), 0.59 (FC III), 0.28 (FC IV), and 0.25 (PH-related 
hospitalization). Each progression in FC was associated with worse TTO scores.
Conclusion: This study reports societal utility values for PAH and CTEPH in the UK. It provides first utility estimates for states such 
as BPA procedure and recovery, PEA surgery and recovery and PH-related hospitalization for this population. The results show 
important distinctions between FC, treatment procedures, and hospitalization, and the significant burden of disease on HRQL.
Keywords: time trade-off, vignette, health-related quality of life, CTEPH, hospitalization, PAH

Introduction
Pulmonary hypertension (PH) is a rare, severe, and progressive pulmonary vascular disease characterized by elevated resting 
mean pulmonary arterial pressure of ≥25 mmHg, as measured by right heart catheterization.1 Symptoms of PH relate to 
progressive right ventricular dysfunction and typically include dyspnea, fatigue, weakness, chest pain, and syncope.1,2 Initial 
symptoms are induced by exertion, while symptoms at rest occur at more advanced disease stages.1 As symptoms are non- 
specific, there is often a delay between symptom onset and diagnosis.3 PH comprises five subgroups, categorized according to 
similar clinical presentation and pathology;1 pulmonary arterial hypertension (PAH) (Group 1), PH due to left heart disease 
(Group 2), PH due to lung disease (Group 3), chronic thromboembolic pulmonary hypertension (CTEPH) (Group 4), and PH 
due to unclear or multifactorial mechanisms (Group 5). The prevalence of PAH is estimated between 47.6 and 54.7 per million, 
and between 25.8 and 38.4 per million for CTEPH.4 The focus of this study was specifically on PAH and CTEPH because 
current treatments for PH are only approved in Europe for these two subgroups.5

The goal of treatment in PAH is to achieve a low-risk status, which relates to good quality of life, exercise capacity, 
right ventricular function, and a low risk of mortality.1 Risk status is calculated using different variables such as FC 
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defined by The New York Heart Association (NYHA) and World Health Organization (WHO), Natriuretic peptide tests 
measure levels of BNP (NT-pro-BNP), the six-minute walk distance (6MWD) and hemodynamic variables.1 WHO-FC 
(from now on will be reported as FC) is used to classify severity of symptoms of PH; FC I representing patients with no 
limitation of physical activity through to FC IV in which patients have symptoms at rest and severe symptoms with an 
activity.1 Current PAH treatment guidelines recommend a combination of clinical and functional variables to evaluate 
a patient’s risk of clinical worsening and death.5 Initial treatment should include supportive measures (such as, exercise, 
rehabilitation, and psychosocial support).6 Patients diagnosed at low or intermediate one-year mortality risk should be 
initiated with combination endothelin receptor antagonist (ERA) and phosphodiesterase inhibitor (PDE5i) therapies, and 
those at high risk are recommended combination therapy including continuous intravenous treatment with prostacyclin.6

For patients with CTEPH with surgically accessible disease, pulmonary endarterectomy (PEA) is the gold standard 
treatment of choice, allowing patients to have a near normal quality of life,1,7 with most patients experiencing 
considerable symptom relief and significantly improving long-term survival.1,8,9 Patients’ eligibility for PEA is assessed 
by a specialist multi-disciplinary CTEPH team, including an experienced surgeon.1,7 During PEA, scar tissue and 
organized thrombus are removed through a median sternotomy incision giving direct access to both main pulmonary 
arteries. Patients are attached to a heart-lung bypass machine and the body temperature is gradually cooled to 20◦C to 
enable hypothermia and safe arrest of the circulation.7,10 Post-PEA complications include lung oedema (reperfusion 
injury) and neurological complications such as stroke. Experienced centers report mortality rates to be <5%10 and 
freedom from disease-specific death at 10 years post-PEA can be >80%.11 One study aimed to define residual PH post 
PEA and describe poor long-term outcomes post procedure. Patients who underwent surgery were followed up to five 
years after PEA. In one center, only six out of 356 experienced recurrent pulmonary emboli.12 It is estimated that 50% of 
patients are not eligible for PEA, either due to the peripheral location of thrombi or an unfavorable benefit–risk ratio.

Balloon pulmonary angioplasty (BPA) is an emerging therapeutic option for CTEPH, which can be indicated for 
patients who are not eligible for surgery or have recurrent symptoms following PEA.13 The aim of BPA is to open 
obstructed vessels or widen stenotic lesions using a catheter-based technique rather than invasive surgery. Small balloons 
are inflated in the pulmonary arteries to push the blockages aside and reduce the narrowing.14 Long sheaths are used to 
guide the catheters, which access the right or left main pulmonary artery through the jugular or femoral vein. Patients are 
given anticoagulants and supplemental oxygen throughout. BPA can be combined with medical therapy and, on average, 
requires four to five separate procedures to be carried out.15 The risks associated with BPA include pulmonary oedema, 
vessel injury, and haemorrhage. Between 2019 and 2020, 31 BPA procedures were undertaken in the UK, with its use 
expected to increase during the next years.14

In addition to the physical burden, PH has a considerable impact on patients’ psychological and emotional wellbeing 
and health-related quality of life (HRQL).16–18 A survey of 563 patients found that most patients considered PH to have 
an impact on their overall HRQL, with 90% reporting mental and emotional impact and 80% reporting an impact on their 
family life.19 Other questionnaire studies also reported impaired HRQL in PH patients, with increased pain and 
discomfort,20 impact on emotional reactions, sleep disturbances, social isolation and low energy levels.21,22

Currently, there are scarce published utility data describing the impact of PH and its treatment on HRQL. Utility data 
are required to assess the impact of new treatments and interventions on quality of life and are a key component of 
economic evaluations. Utilities range from 0 to 1, where 0 equals death and 1 equals full health. While some health 
technology assessment (HTAs) agencies, such as National Institute of Clinical Excellence (NICE), prefer the use of 
generic preference-based measures (GPBMs), such as the EuroQol 5 Dimension 5 Level (EQ-5D-5L), to estimate 
utilities, they acknowledge that this may not be appropriate or possible in all cases due to accessibility of the patient 
population or specific characteristics of clinical events.23 Alternatively, a vignette-based utility method may be used, 
whereby a “health state” for a specific condition, clinical event, or procedure, and its impact on HRQL is described and 
subsequently valued in a preference elicitation task using the time-trade off (TTO) method with the general public. In this 
manuscript, “utilities” and “TTO values” will be used synonymously to describe the obtained data.

The aim of this study was to elicit societal health state utilities in PH, in the UK, specifically for FC, clinical events 
for patients, and treatment procedures unique to CTEPH.
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Materials and Methods
Study Design
Health State Development
The study was divided into two parts; 1) Development of health state vignettes, through a targeted literature review and 
qualitative interviews with patients and healthcare professionals (HCPs); and 2) The valuation of the health state 
vignettes using the TTO exercise, as recommended by NICE.23 Figure 1 shows a flow diagram of the different steps 
undertaken in parts one and two of the study.

The study protocol was submitted for review by an Institutional Review Board in the United States (US), WCG-IRB 
Connexus, and approved by a US ethical board on 14th October 2020 (WCG-IRB 1294140). This study also complies 
with the Declaration of Helsinki.

Part 1: Health State Vignette Development
Literature Review 
A targeted literature review was conducted in September 2019 to identify articles describing the symptoms and HRQL 
burden of PH, with a focus on PAH and CTEPH. The concepts of interest were symptoms of PAH and CTEPH, risk 
categories, definitions of FC, clinical markers such as 6MWD, and impact on HRQL. Searches were conducted in PubMed 
using search terms such as Pulmonary Hypertension, Pulmonary Arterial Hypertension, Chronic thromboembolic pulmon-
ary hypertension, Adult [MeSH Terms], “Health-related quality of life”. The sponsor also provided key articles1,24–29 

including two utility study reports conducted in PAH and CTEPH30,31 In total, 9 full articles1,3,6,7,24–27,29 and two utility 
study reports30,31 were reviewed. The findings were used to inform the content of the health state vignettes.

Health State Definitions 
Six health state vignettes were developed for valuation based on information from the literature review and qualitative 
interviews with HCPs and patients. Health states were defined by WHO/NYHA FC (Figure 2), which directly relates to 
how PH patients feel and function and is routinely used by physicians to determine treatment decisions.1 A health state 
describing FC I was not included in the vignettes as patients are usually asymptomatic and rarely diagnosed at this stage. 
FC II is related to patients experiencing “no symptoms at rest, but normal activities such as climbing the stairs, grocery 
shopping or making the bed can cause some discomfort and shortness of breath”. FC III is related to patients feeling that 
“resting may be symptom-free, but normal chores around the house are greatly limited due to shortness of breath or 
feeling tired”. FC IV is related to patients experiencing “symptoms at rest and severe symptoms with an activity”.

A health state describing hospitalization was included as this is a marker of disease progression and represents 
a severe state that requires additional treatment and impacts patients’ HRQL. This was defined as Hospital admission 
>1 day for a PH related event. Health states describing the period of recovery after PEA and BPA procedures were also 
developed as these are treatment options for CTEPH which have an impact on HRQL and there is limited utility evidence 
available for these treatments. These health states described patients’ recovery period from three months following 
procedure and six months following surgery. BPA procedure and recovery reflected the time from having the procedure 
and up to three months recovery following the procedure. PEA surgery and recovery state reflected the time from 
receiving the surgery up to six months after the procedure.

Qualitative Interviews with Healthcare Professionals
HCPs were identified through the sponsor’s network of clinicians and included a total of four specialists in PH; two were 
respiratory nurses and two were respiratory consultants. The HCPs were selected if they currently specialized in PH; and were 
based in UK, Ireland or Switzerland. All clinical experts fulfilled the criteria and had between 12 and 20 years’ experience of 
treating patients with PAH and CTEPH. All experts provided written informed consent prior to taking part in the interviews.

Two rounds of interviews were conducted. The first was conducted between November to December 2019 and aimed 
to identify concepts relevant for the health state descriptions. A semi-structured interview guide was used to explore 
symptoms of PAH and CTEPH at each FC, the impact on HRQL, and experiences during and after hospitalization, PEA 
surgery, and BPA. Interviews were conducted by trained interviewers over the telephone and lasted approximately 60 
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Figure 1 Flow diagram of methodological steps taken in part 1 and 2 of the study. 
Abbreviations: HRQL, health-related quality of life; HCP, healthcare professional; TTO, time trade-off.
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minutes. The HCPs were reimbursed for their time in line with fair market value rates for their professional roles and 
experience.

The second round of review interviews was conducted from January to March 2021 with three HCPs who took part in 
the first round. These interviews aimed to review the content of the draft health states to, which were then revised and 
finalised for inclusion in the valuation exercise (Appendix 1).

Healthcare Professional Interview Findings
The HCPs reported considerable variability in disease symptoms between patients. The HCPs all reported that one of the 
main symptoms of PAH and CTEPH is breathlessness, but only on moderate exertion, with fatigue being a significant 
problem. The HCPs agreed that patients experience a significant detrimental emotional impact due to the prospect of a very 
reduced life expectancy. All HCPs reported that symptoms worsen at each FC level and FC IV has the greatest impact on 
HRQL whereby patients are breathless at rest or while during minimal activity, and experience severe fatigue. The experts 
said that following successful PEA surgery and BPA procedures, patients can experience a significant improvement in their 
symptoms and can often go back to their daily activities and their normal lives.

Qualitative Interviews with Patients
Patients were recruited through a specialist recruitment agency and were required to have a confirmed diagnosis of PAH 
or CTEPH, be at least 18 years old, and resident in the UK. Due to the rarity of the disease, recruitment aimed to include 
at least one patient who represented each functional class 2–4, and who had undergone one of the two treatment 
procedures, PEA or BPA. The aim was to recruit at least six participants with PH, in line with previous studies.32,33 

Interviews were conducted by two trained interviewers between November and December 2020. All interviews were 
conducted by video call or telephone and did not last longer than 60 minutes. A semi-structured interview guide was used 
to understand patients’ experience of living with PH, and the impact of their condition and treatment on HRQL. All 
patients provided written informed consent prior to taking part in the interviews.

At screening, patients’ FC was identified by the interviewers using the WHO FC classification. The patients then 
completed a sociodemographic and clinical information form and were asked to describe the symptoms and impact related 
to the FC they were currently in, as well as any treatments, procedures or hospitalization events they had experienced since 
receiving their diagnosis. The qualitative data from the interviews enabled the study team to develop health states that 
accurately reflect patients’ lived experience of the disease, in line with NICE’s recommendations.23

Patient Interview Findings
A total of six patients took part in the interviews in the UK; their mean age was 37 (age range between 22 years and 55 
years), two patients had a diagnosis of PAH and four had a diagnosis of CTEPH. Two patients were classed as FC II and 
FC III and one patient each was classed as FC I and FC IV at the time of the interview. One patient had undergone PEA 
and two patients had undergone BPA. Full sociodemographic and clinical characteristics are reported in Appendix 2.

The patients described experiencing symptoms such as breathlessness, fatigue, palpitations, and light-headedness, with 
symptoms getting worse as FC progressed. The patients expressed frustration as symptoms impacted everything they did, 
including their ability to climb stairs, carry shopping, and get dressed. Patients reported a significant emotional impact of being 

Figure 2 Description of health states developed to describe patients’ experiences of PH.
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diagnosed with a life-long condition at a young age. Two patients reported multiple hospitalizations with the length of stay 
varying between one night and three weeks. One patient reported that hospitalization had a physical and an emotional impact 
on their daily life. The patients who had undergone PEA reported an improved change in breathing and limited ability to 
perform daily activities immediately after the procedure, although this became better for most patients once fully recovered. 
The patient who had undergone BPA reported feeling an instant and significant improvement in breathing following the first 
procedure, with improvements following the subsequent procedures being less noticeable.

Part 2: Health State Evaluation
Members of the UK general public were recruited to be closely representative of the UK population as possible in terms 
of age and gender, according to the last census data.34 Participants were required to be aged 18 or over, resident in the 
UK and provide informed consent to participate. Interviews were conducted online, via video call, by trained inter-
viewers between March – May 2021. Participants evaluated all six health states on a visual analog scale (VAS, 0–100) 
and using the TTO method and completed the EQ-5D-5L.

A formal sample analysis was not conducted, but in line with previous studies, TTO studies usually aim to achieve a sample 
of 100–200 participants.32,33,35,36 The current study aimed to include 200 participants to ensure we had a robust sample.

In the TTO task participants imagined that they were currently experiencing each health state (described in the 
vignette) and were asked to choose whether they preferred:1 to live in the health state for a period of 10 years followed by 
death;2 to live for X number of years in full health; or3 to indicate that the two previous options were equally desirable. 
Time in the state of full health (X) was systematically reduced from 10 years downwards until the respondent was 
indifferent between the two choices. Participants evaluated all states using the standard TTO method.37 However, the 
lead time method was used for a health state when participants believed that the state was worse than 0 years in full 
health. Therefore, the utilities elicited could range from −1 to +1.37

Statistical Analysis
Descriptive statistics were used to present socio-demographic data, with means and standard deviations (SD) for 
continuous data and percentages for categorical data in SAS. The EQ-5D-5L was analysed using developer guidelines. 
The utilities such as TTO and VAS scores were analysed and calculated as means and SD with 95% confidence intervals 
(CI). All analyses were performed using Excel or SAS.

Results
A total of 200 participants were recruited to evaluate the health state vignettes. Demographic characteristics (Table 1) and 
mean EQ-5D-5L scores (Table 2) for the sample were compared to UK population data.34 Overall, the sample largely 

Table 1 Socio-Demographic Profile of the TTO Participants

Participant Characteristics Current Sample 
(N=200)

ONS Data 
201134

Age Mean (SD) 39.9 (15.7) 38.2

Gender Male N (%) 84 (42.0) 49.0

Ethnicity N (%) White 161 (80.5) 86.0

Mixed or multiple ethnicity 11 (5.5) 2.2

Asian or Asian British 17 (8.5) 7.5

Black, African, Caribbean or Black British 3 (1.5) 3.3

Other 7 (3.5) –

Prefer not to answer 1 (0.5) –

(Continued)
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reflected the UK general population according to the 2011 census. The current sample had a mean VAS score of 87.0, on 
the EQ-5D-5L which suggested overall they were in good health.

Table 3 shows the mean calculated utilities for each of the health states, determined using the TTO method, while the 
equivalent data collected using the VAS method is summarized in Table 4. The mean TTO values ranged from 0.81 (FC 
II) and 0.25 (PH-related hospitalization). All the states were rated as better than dead. The largest incremental drop in 
utility value was between FC III and FC IV. The health utility values followed the same order using the VAS method, 
showing consistent results between the two methods.

Table 2 Participant Self-Reported EQ-5D-5L Score (N = 200) Compared 
to Normative UK Data

Domains N (%) Current Sample UK Population38 (%)

Mobility 22 (11) 18

Self-care 7 (3.5) 4

Usual Activities 19 (9.5) 16

Pain/Discomfort 56 (28) 33

Anxiety Depression 48 (24) 21

EQ-5D VAS, Mean (SD) 87 (11) –

EQ-5D index score 91 –

Table 1 (Continued). 

Participant Characteristics Current Sample 
(N=200)

ONS Data 
201134

Main Occupation N (%) Employed full-time 78 (39.0) N/A

Employed part-time 29 (14.5) N/A

Self employed 20 (10.0) N/A

Stay at home or full-time carer 8 (4.0) N/A

Retired 16 (8.0) N/A

Seeking work/unemployed 9 (4.5) N/A

Long-term sick leave 0 N/A

Student 38 (19.0) N/A

Other 2 (1.0) N/A

Prefer not to answer 0 N/A

Current residence N (%) Scotland 30 (15) N/A

Wales 0 N/A

Northern Ireland 6 (3) N/A

England 164 (82) N/A

Abbreviations: N/A, not available; ONS, Office for National Statistics.
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Discussion
The current study aimed to estimate societal utility values associated with PH in the UK general public. The health states 
described the progressive deterioration of patients with each FC, as well as PH-related events and procedures with 
a focus on PAH and CTEPH. To our knowledge, this was the first known study to elicit utility values for health states 
such as PEA and BPA procedures and associated recovery. These values may be applied to other sub-groups of PH (PH 
due to left heart disease, PH due to lung disease, and PH due to unclear or multifactorial mechanisms) in economic 
modelling and highlight the benefit of treatment to alleviate the HRQL burden associated with PH.

The mean utility values associated with FC II, BPA procedure and recovery, and PEA surgery and recovery, were 
higher compared to FC III, FC IV and PH-related hospitalization. The higher values of BPA and PEA could be partly due 
to the health states describing both the procedure and the recovery period, which included descriptions of the improve-
ments in the patients’ ability to perform daily activities and physical activity. Compared to recent literature, the values for 
post-BPA and post-PEA are quite similar.39 Boon et al39 reported a model which estimated the economic impact of early 
diagnosis of CTEPH. They reported EQ-5D values of 0.743 for post PEA and 0.705 for post BPA, which were converted 
from previously collected 36-Item Short Form Survey (SF-36) in other studies.26,40 In the previous studies, patients were 
evaluated one year after PEA surgery and after up to three BPA sessions, using the SF-36.

The symptoms of PH severely affect patients’ ability to perform daily activities such as housework and food shopping, 
and mobility.41 The current study supports these findings where FC IV was rated lower than FC II and FC III, and the largest 
incremental decrease in utility was observed between FC III and FC IV. In addition, the high mean utility associated with FC 
II was supported by HCPs who reported that patients have significant or marked decline in physical functioning and HRQL 
from FCIII onwards, independently from the physicians who assessed the FCIII status. The utility decreased as the burden 
of symptoms and HRQL worsened as shown by previous literature.42,43 Beaudet et al42 found that as FC progressed, utility 

Table 4 Mean VAS Scores for All Health States (Best to Worst)

Health States VAS Score SD 95% Confidence Intervals

WHO Functional class II 65.74 15.13 63.62–67.85

BPA procedure and recovery 56.92 21.08 53.97–59.86

PEA surgery and recovery 53.56 19.73 50.80–56.32

WHO Functional class III 44.22 18.81 41.59–46.85

WHO Functional class IV 24.30 20.56 21.42–27.17

PH-related Hospitalization 20.82 20.35 17.97–23.66

Abbreviations: BPA, balloon pulmonary angioplasty; PEA, pulmonary endarterectomy.

Table 3 Mean TTO Scores for All Health States (Best to Worst)

Health States TTO Score SD 95% Confidence Intervals

WHO Functional class II 0.813 0.163 0.791–0.836

BPA procedure and recovery 0.801 0.246 0.767–0.835

PEA surgery and recovery 0.783 0.256 0.748–0.819

WHO Functional class III 0.590 0.343 0.543–0.639

WHO Functional class IV 0.281 0.463 0.217–0.346

PH-related Hospitalization 0.245 0.490 0.176–0.313

Abbreviations: BPA, balloon pulmonary angioplasty; PEA, pulmonary endarterectomy.
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values decreased in three trials.44–46 Similarly, Keogh et al43 found that as FC worsened, there was a decrease in utility 
values measured by the SF-36.

A negative impact of disease progression on the utility values has been observed in other chronic and life-long 
conditions. Kirsch et al47 reported the following utility values for each FC in heart disease; 0.93 (FCI), 0.765 (FCII), 
0.509 (FC III) and 0.284 (FC IV). These values are very similar to the current values in PH, which could be expected as 
symptoms are similar. Taichman et al48 evaluated the HRQL of patients with PAH and found severe and significant 
impairments in both physical and psychological dimensions of SF-36 (p < 0.001), which affected patient’s ability to do 
daily activities and their relationships with family and friends.

PH-related hospitalization was valued as the worst state in this study with a TTO score of 0.245. In the absence of 
established utility values for hospitalization in PH specifically, current hospitalization values may be compared to other 
conditions. Swinburn et al49 captured proxy HRQL data for hospitalization in acute heart failure (AHF), using proxy EQ- 
5D assessments made by informal caregivers and HCPs. In their study, the utility estimates varied by the duration of 
hospitalization and ranged from 0.199 (Day 1) to 0.817 (Day 7) based on data from HCPs. Hong et al50 conducted a TTO 
study in heart failure in Korea and also reported low utility values for hospitalization, with a utility of 0.360.

Utility data derived from GPBMs (eg EQ-5D) may not be appropriate when it is difficult to access patients with the 
condition (eg patients with rare diseases), or to estimate utilities for temporary events (eg hospitalization or adverse 
events) and for treatment-specific attributes (eg mode of administration). The current study adopted the TTO approach 
because PAH and CTEPH are rare diseases and patients are difficult to recruit for qualitative studies. In addition, it would 
not be appropriate to obtain data directly from patients who are experiencing the severe health states included in this 
study. This study provides novel utility data for patients in FC IV and those who experience a PH-related hospitalization. 
Utility data for these health states are scarce since patients in FC IV are not often recruited in clinical trials due to the 
severity of their disease. Moreover, in randomized controlled trials with PAH and CTEPH patients, patient-reported 
outcome instruments have not previously been administered during hospitalization. The study also elicits utilities for 
BPA and PEA states for which there were no previous published data. For these procedures, the TTO approach was 
considered appropriate as recommended by Matza et al51 because these health states included descriptions of the overall 
recovery process following the intervention.

There are some limitations of this study to be considered. While extensive work was conducted to accurately portray 
the experience of patients with PH in the health states, interviews were conducted with a small sample of patients within 
each FC. A small number of patients were considered sufficient to obtain feedback because PAH and CTEPH are rare 
diseases. In addition, efforts were made to understand the patient experience by reviewing previous literature and 
conducting detailed interviews to minimise this limitation. Moreover, HCPs were interviewed in order to provide 
a broad understanding of the disease from experience of treating different patients; however, they may not fully 
understand the lived experience of patients and their families. Patients also did not review the final health states because 
it was considered unethical and inappropriate to ask patients to validate health states describing negative outcomes and 
events that they may have not experienced. To ensure robustness, health states were developed using a targeted literature 
review, concept elicitation interviews with patients and HCPs, and content validation interviews with HCPs. Overall, this 
study followed a similar approach to previous utility studies and recommendations for good practice51,52 in terms of 
health state development, qualitative data, and sample size.

Conclusion
This study reports societal utility values in PH in the UK. The results reflect the significant impact of PH symptoms on 
HRQL, and also provide new utility values in PH such as hospitalization, especially in CTEPH for PEA surgery and 
recovery and BPA procedures and recovery. These values may be applied to other sub-groups of PH in economic 
modelling and highlight the benefit of treatment to alleviate the HRQL burden associated with PH.
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