
Methods
• Two SLRs followed Cochrane/PRISMA [6] guidelines to identify literature published between January 2014 and 

September 2023. Searches in Embase, MEDLINE, EconLit and Cochrane Library were supplemented with additional grey 
literature and conference searching

• Key outcomes assessed for humanistic burden included generic scales and disease specific scales

• Key outcomes assessed for economic burden included direct cost, indirect cost, and HCRU. All prices were inflated and 
converted to 2024, EUR; original values are reported alongside in brackets. Total direct cost included, but was not 
limited to, medication cost and non-medication cost, medical costs, facility costs, and pharmacy costs and outpatient, 
inpatient service and pharmacy costs. 

Conclusions
The results of the current SLR suggest that IPF poses a high burden on 
the HRQoL of the patients that further deteriorates over time. IPF has 
more impact on the physical function than the mental well-being of 
patients. Patient’s HRQoL is especially impacted by the respiratory 
symptoms, such as breathlessness, and cough, depression and anxiety. 
The identified measurement tools were in alignment with those 
identified in a systematic review and meta-analysis conducted by Cox 
et al 2020 that reported SGRQ, SF36, and EQ-5D to be the most 
frequently used instruments to measure HRQoL in IPF [50]

Healthcare costs associated with IPF are substantial. Comorbidities 
associated with IPF complicate pathways for treatment, leading to 
increased costs, including treatment/pharmacy costs, HCRU 
(respiratory and non-respiratory-related hospitalisation costs), loss of 
productivity, and other non-medical costs
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Background & Objectives
• Idiopathic pulmonary fibrosis (IPF) is the most common interstitial lung disease (ILD), characterised by chronic 

progressive fibrosis, worsening of lung function and dyspnoea and a median survival from diagnosis of 3–5 years [1,2]

• Patients with IPF experience cough, fatigue, loss of emotional well-being, and social isolation. As the disease progresses, 
the symptom burden increases and further impairs health-related quality of life (HRQoL) [3-5]

• Two systematic literature reviews (SLRs) were conducted to assess the general humanistic and economic burden 
associated with IPF

Results
• Search and selection details are presented in Figure 1 and Figure 2 

• Canada: Total estimated annual direct cost (varied types of cost) PPPY ranged from €6,627 to €51,773 ($8,267 
[2016 CAD] to $65,697 [2017 CAD]) pre- and post- introduction of antifibrotics, respectively [37, 38]

• Europe (UK, France, Germany, Spain and Finland): Total estimated annual direct cost (varied types of cost) PPPY 
ranged from €3,122 to €36,537 (€2,973 [2022 EUR] to €34,351 [2021 EUR]) post-approval of antifibrotics [39,40]

• Australia: Two studies reported direct cost data for Australia. Total estimated annual direct cost PPPY was reported in 
one study as €22,614 ($31,655 [2021 AUD, 95% CI: 27,723 to 35,757]) [41]. The primary cost drivers were anti-
fibrotic medications (61% of total direct costs), hospital admissions (13%), and medications for comorbidities (7%)

• Indirect cost: Patients with IPF experience greater indirect cost through loss of work productivity, early retirement, sick 
leave compensations, and job losses

• France: The mean indirect HCRU cost, covering sick leave compensations and transportation expenses, was higher for 
patients treated with nintedanib compared with those treated with pirfenidone although this difference was not 
statistically significant (€1,121 vs €892; p=0.09) [42]

• Spain: Indirect costs which encompassed missed workdays due to the disease and informal caregiver expenses did not 
significantly differ across predicted FVC groups. Patients with lower FVC% predicted at baseline received more help 
from caregivers ( FVC<50% vs FVC 50–80% vs FVC>80%: 40. 9% vs 17.8 % vs 16.7%) [43]

• The estimated annual indirect cost (productivity loss) was €14,513 PPPY in the UK (£11,378 [2011/2012 GBP]) and 
€9,249 PPPY in Canada ($11,737 [2017 CAD]) [44,45]

• HCRU: HCRU and costs for patients with IPF are high, with major contributors being facility charges, inpatient services, and 
costs associated with comorbidities and respiratory-related hospitalisation [33, 34, 41, 46, 47] . Respiratory-related 
hospitalisation for overall population ranged from 8.9% [35] to 54.2 % [48] at varying time points. Respiratory 
hospitalisation in patients receiving antifibrotics was reported in three studies and is depicted in Figure 5 . Oxygen 
supplementation for the overall population including home oxygen therapy, oxygen supplementation at hospital, and other 
oxygen therapies ranged from 2.9 % [43] to 93.3% [49] at varying time points with or without intervention

Key findings of the Humanistic burden SLR
• A total of 74 general humanistic burden studies were included. The majority of the evidence identified was from 

European countries, the US, and Japan. Most studies utilised measurement tools such as the 36-Item Short Form Survey 
(SF-36) (0 [worst health] to100 [best health]), EuroQoL Five-Dimensional instrument (EQ-5D) (utility index 0 [dead] to 
1 [best possible health]; visual analogue scale (VAS) 0 [worst imaginable health state] to 100 [best imaginable health 
state]), St. George’s Respiratory Questionnaire (SGRQ) (0 [no health impairment] to 100 [maximum health 
impairment]), Modified Medical Research Council (mMRC) Dyspnea Scale (0 [lower disability] to 4 [greater disability]), 
and King’s Brief Interstitial Lung Disease (K-BILD) (0 [worst health status] to 100 [best health status]) to assess HRQoL
in patients with IPF

• SF-36: Sixteen studies reported HRQoL in patients with IPF as assessed by the SF-36 tool. The SF-36 summary score for 
physical and mental components was given in six studies. In all six studies, the score for the physical component (with 
mean (SD) ranging from 37 (10) [7] to 54.9 (7.8) [8]) was lower compared with that of the mental component (with 
mean (SD) ranging from 43 (14) [7] to 62.4 (5.9) [8]), showing that IPF has a larger impact on physical function than on 
the mental well-being of patients. Figure 3 shows mean baseline scores of SF-36 domains in the six studies [9-14]. 
Patients with severe IPF scored lower on the SF-36, compared with those with mild to moderate IPF (Mean(SD) 32 
(11.4) vs 59.1 (17.8)) and scores for all subscales of the SF-36, with the exception of bodily pain, decreased as the MRC 
Dyspnea grade increased [15, 16]

Abbreviations
PPF, progressive pulmonary fibrosis; HCRU, healthcare resource utilisation;  RCT, randomised controlled trial.
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Figure 1: PRISMA diagram for humanistic burden
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Figure 2: PRISMA diagram for economic burden

• EQ-5D: Sixteen studies reported the HRQoL in patients with IPF using EQ-5D. The baseline mean (SD) EQ-5D-5L score ranged 
from 0.589 (0.29) [17] to 0.79 (0.15) [18] and the mean (SD) EQ-5D VAS score ranged from 61.1 (19.2) [19] to 69 (18) [20]

• SGRQ: Thirty-nine studies assessed HRQoL in patients with IPF using SGRQ. Almost half of the studies found total mean 
SGRQ scores of >40 (16 studies), indicating poor HRQoL in patients with IPF. The mean SGRQ score (SD) for symptom 
domain across 14 studies ranged from 34.4 (22.4) [21] to 74.37 (12.04) [11], for activity domain ranged from 38.4 (25.9) 
[22] to 73.1 (25.9) [23] , and for impact domain ranged from 15.38 (17.3) [24] to 65.35 (12.02) [11]. Patients with 
moderate-to-severe disease compared with those with mild disease (53.22 (16.72) vs 40.91 (14.63)) as well as elderly 
patients compared with non-elderly patients (49.4 (20.1) vs 47.2 (20.8)) had numerically higher mean SGRQ total scores 
[25, 26]

• mMRC: Twenty-six studies assessed HRQoL in patients using the mMRC Dyspnea scale. Of the 11 studies that reported 
the distribution of mMRC grades at baseline, the majority found that patients had an mMRC score ≥2, illustrating that a 
higher proportion of IPF patients suffer from breathlessness. People with FVC % predicted ≤75% had higher mean mMRC
compared to FVC% predicted >75% (mean (SD): 2.93 (0.87) vs 2.38 (1.03), p<0.001) [27]

• K-BILD: Eighteen studies assessed the HRQoL of patients with IPF using the K-BILD scale. The baseline total mean K-BILD 
score ranged from 48.2 [28] to 73.1 [29]. Six studies reported domain scores, and the score results showed that the impact 
of IPF was greater in the breathlessness and activity domains compared with the psychological domain. Patients with 
moderate disease had numerically lower total K-BILD, chest symptom, and psychological domain scores compared with 
those with mild disease, although values were not statistically different (mean (SD) total score for mild disease 67 (10.3)
vs moderate disease 60 (6.6), p=0.058) [30]

• Symptoms such as depression and anxiety (baseline mean Hospital Anxiety and Depression Scale [HADS] anxiety score 
range 3.46 [24]  to 6.2 [31], and HADS depression score range 3.86 [21]  to 6 [31]), breathlessness (baseline mMRC score 
range 0.81 [32]  to 2.71 [27]), and cough (baseline mean CQLQ score 47.26) impacted patients’ HRQoL and emotional 
well-being [27, 32]

Figure 3: Mean baseline scores of SF-36 domains
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Key findings of the Economic burden SLR
• A total of 66 studies examined the economic burden associated with IPF before and after the introduction of 

antifibrotics. The majority of the evidence identified was from European countries and the US

• Direct cost: Worldwide, the economic burden of IPF is substantial, with hospitalisation and medication expenses 
reported as the main cost drivers

• US: Total estimated direct cost (varied types of cost) per patient per year (PPPY) ranged from €21,897 [33] to 
€166,136 [34] ($21,184 [2019 USD] to $144,072 [2015 USD])(Figure 4) pre- and post- introduction of 
antifibrotics, respectively. Medication cost is one of the main drivers of IPF-related cost [35]. Pharmacy costs 
accounted for the largest share of total costs per month followed by costs for inpatient services [34], which is 
underpinned by a similar finding in a study by Dempsey 2021 [36]

Figure 5: Respiratory-related hospitalisations in patients with antifibrotics
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Figure 4: Total direct cost in the US, PPPY
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