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Key messages

 ► What information can the observational PROOF reg-
istry provide on clinical characteristics, comorbidi-
ties and medication use in a real-world population 
of patients with idiopathic pulmonary fibrosis (IPF)?

 ► The PROOF registry provides valuable real-world 
data from a population of patients with IPF in 
Belgium and Luxembourg, demonstrating relative-
ly preserved lung function and quality of life, de-
spite a high burden of comorbidity and prescribed 
medication.

 ► In clinical trials enrolling patients with IPF, inclusion/
exclusion criteria relating to lung function and med-
ical histories are very restrictive, and do not always 
provide an accurate reflection of patient populations 
in daily clinical practice.

 ► The PROOF registry provides an important oppor-
tunity to characterise a real-world population of 
patients with IPF with a range of clinical characteris-
tics, comorbidities and prescribed medications.

AbstrAct
Introduction PROOF (a Prospective Observational Registry 
to Describe the Disease Course and Outcomes of Idiopathic 
Pulmonary Fibrosis) is an ongoing, observational registry 
initiated in 2013 with the aim of collecting real-world data 
from patients with idiopathic pulmonary fibrosis (IPF). Here, 
we present comprehensive baseline data, which were 
collected from patients on registry inclusion.
Methods  Patients with IPF were enrolled across eight 
centres in Belgium and Luxembourg. Baseline data collected 
included demographics, diagnostic information and clinical 
characteristics, including lung function and health-related 
quality of life. Data on comorbidities and prescribed 
medication were also collected.
results  A total of 277 patients were enrolled in the PROOF 
registry. At inclusion, 92.8% and 6.5% of patients had a 
definite or probable diagnosis of IPF, respectively. Mean per 
cent predicted forced vital capacity and carbon monoxide 
diffusing capacity were 80.6% and 46.9%, respectively. 
Mean St. George’s Respiratory Questionnaire total score 
was 47.0, and mean Cough-Visual Analogue Scale score 
was 30.5 mm. The most prevalent comorbidities reported at 
inclusion were gastrointestinal disorders (50.2%), including 
gastro-oesophageal reflux disease (47.3%) and metabolism 
and nutrition disorders (39.7%). At inclusion, 67.2% and 
2.2% of patients were prescribed pirfenidone and nintedanib, 
respectively, with treatment initiated either prior to, or at 
the time of, inclusion. Medication prescribed concomitantly 
with pirfenidone included antihypertensives (54.8%), statins 
(37.1%) and prophylactic antithrombotics/anticoagulants 
(36.6%).
conclusion The PROOF registry provides valuable 
demographic and clinical data from a real-world population of 
patients with IPF in Belgium and Luxembourg, demonstrating 
the high burden of comorbidities and prescribed medication 
in these patients. Longitudinal data from this patient 
population will be investigated in future analyses.
trial registration PROOF is registered with the relevant 
authorities in Belgium and Luxembourg, with registration 
to Comité National d’Éthique et de Recherché (CNER) 
N201309/03 – 12 September 2013 and a notification to 
Comité National de Protection des Données  
(CNDP).

IntroductIon
Idiopathic pulmonary fibrosis (IPF) is a 
debilitating, irreversible, fatal, fibrosing lung 
disease.1 2 Progressive symptoms including 
cough and shortness of breath lead to 
increasing limitations on daily activities and a 
growing dependence on family or caregivers.3–6

Two antifibrotics are currently available for 
the treatment of patients with IPF: pirfeni-
done and nintedanib, which were approved in 
Europe in 2011 and 2015, respectively.7 8 In a 
pooled analysis of three phase III clinical trials, 
ASCEND (study 016: Assessment of Pirfeni-
done to Confirm Efficacy and Safety in Idio-
pathic Pulmonary Fibrosis; NCT01366209) 
and CAPACITY (studies 004 and 006: Random-
ized, Double-Blind, Placebo Controlled, 
Phase 3 Studies of the Safety and Efficacy of 
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Pirfenidone in Patients With Idiopathic Pulmonary Fibrosis; 
NCT00287716 and NCT00287729), pirfenidone signifi-
cantly reduced lung function decline versus placebo over 
52 weeks.9 Similarly, in the INPULSIS trials of nintedanib 
(INPULSIS 1 and 2: 52 Weeks, Double Blind, Randomized, 
Placebo-controlled Trials Evaluating the Effect of Oral 
BIBF 1120, 150 mg Twice Daily, on Annual Forced Vital 
Capacity Decline, in Patients With Idiopathic Pulmonary 
Fibrosis; NCT01335464 and NCT01335477), nintedanib 
significantly reduced lung function decline versus placebo 
over 52 weeks.10

Although these studies provide valuable information 
regarding the efficacy and safety of antifibrotic treat-
ments in patients with IPF, it should be acknowledged 
that the inclusion and exclusion criteria were restrictive. 
In ASCEND, CAPACITY and INPULSIS, patients with per 
cent predicted forced vital capacity (FVC) <50% or per 
cent predicted carbon monoxide diffusing capacity (DLco) 
<30% (ASCEND and INPULSIS) or <35% (CAPACITY) 
were excluded.10–12 Furthermore, patients with unstable or 
deteriorating cardiac or pulmonary disease, or those who 
were receiving certain prescribed medications, were also 
excluded from these trials. However, real-world evidence 
suggests that comorbid conditions are prevalent in patients 
with IPF in clinical practice, with results from the European 
MultiPartner IPF Registry (EMPIRE) reporting that 86% of 
patients with IPF had a comorbid diagnosis.13 These data 
suggest that there is a need to further investigate charac-
teristics and treatment outcomes in real-world populations 
of patients with IPF, which may be more representative of 
clinical practice compared with clinical trial populations.

Longitudinal patient registries are recognised as playing 
an important role in providing long-term data on the clin-
ical course of IPF and the impact of treatment in the real-
world clinical setting.14–16 The PROOF registry was initiated 
in 2013 to monitor disease progression in a real-world 
European population of patients with IPF17 and is currently 
one of the most comprehensive sources of data on patients 
with IPF treated with pirfenidone in the real-world setting.

Here, we present baseline data collected from patients 
on enrolment into the PROOF registry, including patient 
demographics, clinical characteristics such as lung func-
tion and health-related quality of life (HRQoL), as well as 
comorbidities and prescribed medications.

Methods
registry design
The PROOF registry is an ongoing observational study 
initiated in October 2013 to monitor disease progression 
in a real-world population of patients with IPF.

Patients were enrolled across seven centres in Belgium 
and one centre in Luxembourg between October 2013 
and January 2016. The majority of diagnoses took place 
in one of the ‘expert centres’, which had an experienced 
multidisciplinary team (MDT) present; however, subse-
quent follow-up after diagnosis was performed jointly 
in the expert centres and the other centres. Eligible 

patients were over 18 years of age, with a MDT diagnosis 
of definite or probable IPF according to 2011 American 
Thoracic Society/European Respiratory Society guide-
lines.2 Patients with a history of environmental, occupa-
tional or drug exposures were eligible for inclusion in 
the PROOF registry if MDT discussions excluded hyper-
sensitivity pneumonitis or other interstitial lung diseases 
(ILD) with known cause. Patients were excluded if they 
were enrolled in a clinical trial at the time of inclusion 
in the PROOF registry or if they were unable to give 
informed consent.

The PROOF registry was conducted in accordance with 
the International Conference on Harmonisation of Tech-
nical Requirements for Registration of Pharmaceuticals 
for Human Use, Guidelines for Good Clinical Practice 
and local legal and regulatory requirements. Patients 
were required to provide informed consent prior to 
inclusion.

baseline demographics and clinical characteristics
Baseline data were collected from patients on inclusion 
in the PROOF registry. Information on IPF diagnosis was 
also collected at the baseline visit, including any diagnostic 
tests performed prior to registry inclusion to reach the final 
diagnosis (definite or probable IPF).

Baseline patient demographics including age, gender 
and smoking status were recorded. Lung function was 
assessed using per cent predicted FVC and per cent 
predicted DLco. Other clinical assessments included 6 min 
walk distance (6MWD) and the Gender, Age and Physi-
ology (GAP) Index.18

Self-reported HRQoL, generic health status and cough 
severity were assessed using the St. George’s Respiratory 
Questionnaire (SGRQ), the EuroQoL-Visual Analogue 
Scale (EQ-VAS), the EuroQoL-5 Dimensions Health Ques-
tionnaire (EQ-5D) and the Cough-Visual Analogue Scale 
(Cough-VAS).19–21 The SGRQ has been confirmed as an 
appropriate tool to measure HRQoL in patients with IPF 
across three domains: symptoms, activity and impacts. 
Scores are weighted to provide a total score from 0 to 100, 
with higher scores indicating greater impairment.19 22 23 
The EQ-VAS was used by patients to rate their overall health 
status on a linear visual scale, with 0 mm representing ‘worst 
health imaginable’ and 100 mm representing ‘best health 
imaginable’.20 The EQ-5D measures impairment across five 
dimensions related to generic health status: mobility, self-
care, usual activities, pain/discomfort and anxiety/depres-
sion, with patients rating their impairment on a categorical 
scale (no problems, slight problems, moderate problems, 
severe problems, extreme problems).20 The Cough-VAS is 
a linear visual scale on which patients are asked to indicate 
the severity of their cough, with 0 mm representing ‘no 
cough’ and 100 mm representing ‘worst cough ever’.21

Current medications prescribed for the treatment of IPF 
were recorded at baseline, including those initiated prior 
to inclusion in the registry and those initiated at the time 
of inclusion into the registry. Comorbid medical conditions 
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Table 1 Patient demographics at registry inclusion.

Parameter* N=277

Men 213/277 (76.9)

White 255/277 (92.1)

Mean (SD) age, years 69.6 (8.6)

Supplemental oxygen use 29/277 (10.5)

Smoking status

  Never 74/277 (26.7)

  Current 18/277 (6.5)

  Former 185/277 (66.8)

Family history of IPF

  Yes 21/277 (7.6)

  No 208/277 (75.1)

  Unknown 48/277 (17.3)

*Data presented as n/N (%) unless otherwise specified.
IPF, idiopathic pulmonary fibrosis.

Table 2 Diagnostic data and clinical characteristics 
collected at registry inclusion.

N=277

Diagnosis, n/N (%)

  Definite IPF 257/277 (92.8)

  Probable IPF 18/277 (6.5)

Diagnostic tests, n/N (%)

  HRCT 270/277 (97.5)

  Chest X-ray 120/277 (43.3)

  Bronchoalveolar lavage 224/277 (80.9)

  Biopsy 84/277 (30.3)

    Open surgical 38/277 (13.7)

    VATS 41/277 (14.8)

    Cryobiospy 5/277 (1.8)

Clinical characteristics at inclusion

  Per cent predicted FVC,%*

    Mean (SD) 80.6 (19.9)

    Median (range) 78 (33 –154)

  Per cent predicted DLco, %†

    Mean (SD) 46.9 (13.8)

    Median (range) 46 (19−106)

  6MWD,m‡

    Mean (SD) 426.2 (130.8)

    Median (range) 420.5 (90–805)

  GAP Index, n/N, %

    I 89/230 (38.7)

    II 113/230 (40.8)

    III 28/230 (10.1)

*n=230.
†n=221.
‡n=92.
DLco, carbon monoxide diffusing capacity; FVC, forced vital 
capacity; GAP, Gender, Age, and Physiology; HRCT, high-
resolution CT; IPF, idiopathic pulmonary fibrosis; 6MWD, 6 min 
walk distance; VATS, video-assisted thoracoscopic surgery.

were also recorded at baseline, as were any medications 
prescribed for indications other than IPF, using a combi-
nation of medical records and self-reporting from patients. 
Data were collected using electronic case report forms 
(eCRFs), which were completed by both patients and 
healthcare practitioners at baseline and every 3–6 months 
thereafter, per routine clinical practice.

data analysis
The baseline data reported in this manuscript were 
reviewed at a cut-off date of March 2017.

A programmed database received all information 
collected in the eCRFs, and automated edit checks were 
conducted. A contract research organisation was respon-
sible for the management of data, including data quality 
checks, and was also required to produce a Data Review 
Strategy to highlight the quality check method performed 
on the data.

Baseline data were summarised using descriptive statis-
tics. Comorbid medical conditions were coded according 
to the Medical Dictionary for Regulatory Activities and 
summarised descriptively.

results
Patient demographics and diagnostic information
A total of 277 patients were enrolled in the PROOF registry 
and provided baseline data. The majority of patients were 
men (76.9%), white (92.1%) and ever-smokers (66.8% 
former smokers, with only 6.5% current smokers (table 1)).

Mean (SD) age was 69.6 (8.6) years. A family history 
of pulmonary fibrosis was reported in 7.6% of patients. 
A total of 38.6% of patients reported any employment 
exposure, most commonly to asbestos (11.6%), paint 
and/or chemicals (9.4%) or metal dust (8.7%). The most 
common signs and symptoms of IPF present at baseline 

were Velcro rales (78.0%), breathlessness (67.9%), cough 
(66.8%) and clubbing (19.1%).

A total of 92.8% of patients enrolled in the PROOF 
registry had a ‘definite’ diagnosis of IPF, and a diagnosis of 
‘probable’ IPF was recorded in 6.5% of patients (table 2). 
Data on the presence or absence of MDT diagnosis were 
available for 276 patients, of whom 270 (97.8%) received 
an MDT diagnosis. High-resolution CT (HRCT) images 
were obtained at diagnosis in 97.5% of patients, and bron-
choalveolar lavage was performed in 80.9% of patients. 
Open surgical lung biopsy, video-assisted thoracoscopic 
surgery (VATS) and cryobiopsy were performed in 13.7%, 
14.8% and 1.8% of patients, respectively. Transbronchial 
biopsy was not reported to have been performed in patients 
included in the PROOF registry.

The median time between patients first becoming aware 
of their symptoms and a diagnosis of IPF was 281 days, with 
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Table 3 Health-related quality of life at registry inclusion.

Parameter N=277

Mean (SD) SGRQ*

  Total score 47.0 (20.2)*

  Activity score 62.2 (25.3)†

  Symptoms score 48.2 (22.4)‡

  Impact score 36.4 (21.8)§

How would you describe your current health, n/N (%) 

  Very good 4/259 (1.5)

  Good 77/259 (29.7)

  Fair 137/259 (52.9)

  Poor 31/259 (12.0)

  Very poor 10/259 (3.9)

Cough-VAS N=273

Severity of cough in the last 2 weeks, mm¶ 

  Mean (SD) 30.5 (25.2)

  Median (IQR) 24.0 (9.0–50.0)

  Minimum–maximum 0.0–100.0

*n=209.
†n=247.
‡n=239.
§n=233.
¶n=273.
SGRQ, St. George’s Respiratory Questionnaire; VAS, Visual 
Analogue Scale.

14 patients receiving a diagnosis of IPF prior to reporting 
any symptoms.

clinical characteristics
At baseline, mean (SD) per cent predicted FVC was 80.6% 
(19.9), mean (SD) per cent predicted DLco was 46.9% 
(13.8) and mean (SD) 6MWD was 426.2 m (130.8; table 2). 
The majority of patients enrolled in PROOF were GAP 
stage I (38.7%) or II (40.8%).

Mean (SD) SGRQ total score at baseline was 47.0 (20.2), 
with the greatest impairment (mean subscore [SD]) 
reported on the activity subscore (62.2 [25.3]), followed 
by the symptoms (48.2 [22.4]) and impacts (36.4 [21.8]) 
subscores (table 3). When asked to describe their current 
health, the majority of patients reported ‘fair’ (52.9%) or 
‘good’ (29.7%) health, while ‘poor’ or ‘very poor’ health 
were reported by 12.0% and 3.9% of patients, respectively.

Mean (SD) EQ-VAS score at baseline was 61.1 mm 
(19.2). Across the EQ-5D components, patients reported 
greatest impairment on the mobility dimension, with 
moderate, severe or extreme problems reported by 51.7% 
of patients (figure 1). No problems or slight problems were 
reported by the majority of patients across the remaining 
EQ-5D dimensions of self-care (80.0%), anxiety/depres-
sion (74.5%), pain/discomfort (65.2%) and usual activ-
ities (56.8%) (figure 1). Cough severity, measured using 
mean (SD) score on the Cough-VAS, was 30.5 mm (25.2) 
(table 3).

comorbidities and prescribed medications
Gastrointestinal disorders and metabolism and nutri-
tion disorders were the most prevalent comorbidities 
reported at baseline, present in 50.2% and 39.7% of 
patients, respectively, including 47.3% of patients who 
reported gastro-oesophageal reflux disease (GERD). 
Musculoskeletal disorders were present in 18.8% of 
patients, while respiratory, thoracic and mediastinal 
disorders were present in 19.9% of patients, including 
4.0% of patients who reported pulmonary hypertension 
and 4.0% of patients who reported emphysema. Other 
specific common comorbidities included vascular disor-
ders (37.9%), hypertension (33.2%) and cardiac disor-
ders (27.8%; table 4).

Overall, 69.3% of patients were prescribed an anti-
fibrotic at baseline, initiated either prior to, or at the 
time of, inclusion in the registry, with 186 and 6 patients 
prescribed pirfenidone and nintedanib, respectively 
(table 5). Among those patients prescribed pirfeni-
done, the most frequently co-prescribed medications 
were antihypertensives, which were prescribed in 54.8% 
of patients receiving pirfenidone. This was followed by 
statins (37.1%) and prophylactic antithrombotics or anti-
coagulants (36.6%), for example, aspirin or low-dose 
low-molecular-weight heparins (table 5). We also inves-
tigated the concomitant prescribing of pirfenidone and 
antidepressants, neuroleptics or hypnotics based on the 
potential interaction between pirfenidone and some of 
these medications. Concomitant antidepressants, neuro-
leptics or hypnotics were prescribed in 2.7% of patients 
receiving pirfenidone (duloxetine, n=1; prothipendyl, 
n=1; amitriptyline, n=3; escitalopram, n=1; lorazepam, 
n=1; trazodone, n=1; some patients received more than 
one of the medications listed).

dIscussIon
The PROOF registry collects data from a real-world cohort 
of patients with IPF in Europe. Unlike clinical trials, which 
have strict inclusion/exclusion criteria relating to disease 
severity, comorbidities and prescribed medications, the 
PROOF registry provides an opportunity to characterise 
a real-world population of patients. Compared with clin-
ical trials, registry data are more likely to reflect the range 
of disease severities and complex medical histories that 
clinicians observe in clinical practice. In the present 
manuscript, we report a comprehensive summary of base-
line data from patients enrolled in the PROOF registry, 
including patient demographics and clinical data such as 
lung function and HRQoL. In addition, we present data 
demonstrating the high burden of comorbidities and 
prescribed medication in this population.

Further to providing comprehensive clinical data, the 
PROOF registry also provides an opportunity to collect 
information on the diagnosis of IPF in a real-world popu-
lation. In the PROOF registry, the median length of time 
between the appearance of the first symptoms of IPF and 
subsequent diagnosis was 281 days. Delays in the diagnosis 
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Figure 1 Proportion of patients reporting problems across each dimension of the EQ-5D at registry inclusion. EQ-5D, 
EuroQol-5 Dimensions Health Questionnaire.

of IPF have been reported elsewhere, with a qualitative 
European survey of patients with IPF reporting that 87% 
of patients waited more than 1 year to receive a diag-
nosis.5 In Belgium and Luxembourg, the patient journey 
to diagnosis can be relatively rapid once patients are 
referred to specialist centres. However, it is well known 
that the lack of awareness regarding IPF among primary 
care physicians and difficulty accessing specialist centres 
can lead to delays in referral and diagnosis,5 24 although 
this cannot be evaluated using registry data such as those 
from PROOF. Misdiagnosis with other respiratory disor-
ders has also been identified as a key reason for delayed 
diagnosis of IPF.5 Indeed, in the PROOF registry, the 
non-specific symptoms of cough and breathlessness 
were present at baseline in 66.8% and 67.9% of patients, 
respectively. However, Velcro rales, which are a common 
but non-specific early feature of IPF,25 were the most 
common finding present at the baseline visit of PROOF, 
recorded in 78% of patients. Although we could not 
confirm if this feature of IPF was present at the begin-
ning of the diagnostic process for patients included in 
the PROOF registry, it is possible that targeting educa-
tion on Velcro rales to primary care physicians could help 
to reduce delays in referral and diagnosis.

Once patients with suspected ILD are referred to a 
specialist centre, international treatment guidelines 
recommend that a diagnosis of IPF be made based on 
the presence of a usual interstitial pattern (UIP) on 
HRCT images of the chest.2 In patients without clear UIP, 

a biopsy may be required to confirm a diagnosis of IPF.2 
Almost a third of patients in the PROOF registry under-
went lung biopsy (open surgical, VATS or cryobiopsy) 
as part of the IPF diagnostic process, which is a greater 
proportion compared with observations from other IPF 
registries. For example, in the Finnish IPF registry, the 
Australian IPF registry and the Swedish IPF registry, the 
rate of lung biopsy was approximately 20%.26–28 The 
high biopsy rate observed in the PROOF registry may be 
partially explained by evidence suggesting that patients 
with less advanced IPF are less likely to demonstrate 
definite UIP on HRCT at the time of diagnosis.29 The 
potential relationship between less advanced disease 
and the likelihood of definite UIP on HRCT is relevant 
because many patients in the PROOF registry had rela-
tively preserved lung function, with 39% of patients in 
GAP stage I and mean per cent predicted FVC of 80.6% 
at baseline. Another factor to be considered, which may 
partially explain the high biopsy rate observed in the 
PROOF registry, is the time period at which patients were 
enrolled compared with other IPF registries. Practices 
used in biopsy and HRCT during the diagnosis of IPF are 
ever evolving, for example, the Fleischner Society White 
Paper outlines the process of forming working diagnoses 
in patients with a probable UIP pattern and a consistent 
clinical context. In these cases, a surgical lung biopsy is 
not required.30 However, the 2018 international diag-
nostic guidelines provide a conditional recommendation 
for surgical lung biopsy in patients with probable UIP, a 
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Table 4 Comorbidities recorded at registry inclusion.

Comorbid condition, n (%) N=277

Gastrointestinal disorders 139 (50.2)

  Gastro-oesophageal reflux disease 131 (47.3)

Metabolism and nutrition disorders 110 (39.7)

  Hypercholesterolaemia 68 (24.6)

  Diabetes mellitus 42 (15.2)

Vascular disorders 105 (37.9)

  Hypertension 92 (33.2)

Cardiac disorders 77 (27.8)

Respiratory, thoracic and mediastinal disorders 55 (19.9)

  Pulmonary hypertension* 11 (4.0)

  Emphysema 11 (4.0)

  Acute exacerbations* 3 (1.1)

Musculoskeletal disorders 52 (18.8)

Infections and infestations 43 (15.5)

  Pneumonia 13 (4.7)

  Sinusitis 5 (1.8)

Neoplasms benign, malignant and unspecified 
(including cysts and polyps)

33 (11.9)

  Non-small cell malignant neoplasms of the 
respiratory tract cell-type specified

3 (1.1)

  Respiratory tract and pleural neoplasms  
cell-type unspecified

1 (0.4)

Nervous system disorders 33 (11.9)

Psychiatric disorders 33 (11.9)

  Depression 15 (5.4)

*Collected as ‘IPF-related comorbidities’ at the inclusion visit.
IPF, idiopathic pulmonary fibrosis.

Table 5 Prescribed medications recorded at registry 
inclusion.

Medication, n (%) N=277

Antifibrotic prescribing 

  Antifibrotics 192 (69.3)

    Pirfenidone 186 (67.2)

    Nintedanib 6 (2.2)

Medication prescribed for IPF other than antifibrotics 

  N-acetylcysteine 48 (17.3)

  Corticosteroids 23 (8.3)

  Azathioprine 1 (0.4)

  Ambrisentan 1 (0.4)

Medication prescribed for indications other than IPF 

  GERD therapy 153 (55.2)

  Antihypertensives 151 (54.5)

  Antithrombotics/anticoagulants 

    Full anticoagulation* 25 (9.0)

    Full antiaggregation† 16 (5.8)

    Prophylactic treatment‡ 100 (36.1)

  Statins 98 (35.4)

  Corticosteroids 4 (1.4)

  Methotrexate 1 (0.4)

  Other 218 (78.7)

Medication prescribed for indications other than IPF  
co-prescribed with pirfenidone§ 

  Antihypertensives 102 (54.8)

  Antithrombotics/anticoagulants 

    Full anticoagulation* 17 (9.1)

    Full antiaggregation† 10 (5.4)

    Prophylactic treatment‡ 68 (36.6)

  Statins 69 (37.1)

  Corticosteroids 2 (1.1)

  Other 147 (79.0)

*e.g. Vitamin K antagonists, full-dose low-molecular-weight 
heparins, novel oral anticoagulants.
†e.g, Clopidogrel.
‡e.g. Aspirin, low-dose low-molecular-weight heparins.
§Medication prescribed concomitantly with pirfenidone 
(denominator=186 [number of patients prescribed pirfenidone at 
baseline]).
GERD, gastro-oesophageal reflux disease; IPF, idiopathic 
pulmonary fibrosis.

recommendation that has provoked much discussion.31 32 
These changes in diagnostic practice over time and vari-
ations in interpretation are likely to affect comparisons 
between real-world populations, particularly in countries 
including Belgium where diagnosis of IPF with a high 
CI is necessary (and was necessary at the time of enrol-
ment in the PROOF registry) for reimbursement of anti-
fibrotics. Going forward, uptake and application of the 
new recommendations may not be immediate or uniform 
and may be one factor behind inter-registry variations in 
the proportions of patients undergoing biopsies.

The observation that patients in the PROOF registry 
had relatively preserved lung function is similar 
compared with other IPF registries across the world, 
which have reported mean FVC values between 68% 
and 81%.26–28 33–35 Similarly, although patients enrolled 
in PROOF reported impaired HRQoL, as would be 
expected in a population of patients with IPF, the majority 
of patients described their health as ‘fair’ or ‘good’ based 
on the results of the SGRQ. Data from the German 
INSIGHTS-IPF (INvestigating SIGnificant Health TrendS 
in idiopathic pulmonary fibrosis) registry have previously 
demonstrated that FVC and GAP Index are significantly 

associated with HRQoL in patients with IPF.36 Similarly, 
in the PROOF registry, lung function and HRQoL were 
both relatively preserved.

Another significant predictor of impaired HRQoL in 
patients with IPF is the presence of comorbidities, with 
an increasing number of comorbidities associated with 
greater impairment reported using the SGRQ total 
score.36 In the PROOF registry, a wide range of comor-
bidities were reported at baseline. The most prevalent 



Wuyts WA, et al. BMJ Open Resp Res 2018;5:e000331. doi:10.1136/bmjresp-2018-000331 7

Open access

comorbidities were gastrointestinal disorders, in partic-
ular GERD, which was present in nearly half of all patients 
enrolled in PROOF. Other prevalent conditions included 
metabolism and nutrition disorders and vascular disor-
ders. These results are similar to those from other IPF 
registries, with GERD and vascular disorders shown to be 
prevalent among patients enrolled in both the Austra-
lian IPF registry and the INSIGHTS-IPF registry.28 33 
Interestingly, the prevalence of pulmonary hypertension 
appeared to be lower in the PROOF registry compared 
with other real-world registries. For example, in both the 
Australian IPF registry and the INSIGHTS-IPF registry, 
pulmonary hypertension at baseline was suspected or 
confirmed in nearly 20% of patients compared with 
only 4% in PROOF.28 33 It is possible that the observed 
differences in the prevalence of pulmonary hypertension 
might be partially explained by a combination of patients 
having less advanced disease in the PROOF registry 
compared with other registries, the use of different data 
collection modalities, for example, self-reported patient 
questionnaires used to collect comorbidity data in the 
Australian IPF registry, or differences in diagnostic tech-
nique, for example, differences in the routine perfor-
mance of echocardiography and availability of right heart 
catheterisation and underdetection due to differences in 
the sensitivity of the diagnostic modality used.

As would be expected in a population of patients with 
a high burden of comorbidity, the majority of patients 
in the PROOF registry were prescribed one or more 
medications at baseline. The large proportion of patients 
in PROOF who were prescribed antithrombotics/anti-
coagulants or statins is of particular interest. Based 
on previous research investigating clinical outcomes 
in patients with IPF enrolled in the placebo arms of 
ASCEND or CAPACITY who were treated with anticoag-
ulants or statins for non-IPF indications, these post-hoc 
analyses have suggested that while statins may have some 
beneficial effects on disease-related outcomes in patients 
with IPF,37 anticoagulants might be associated with an 
increased risk of IPF-related mortality over 52 weeks.38 
In the absence of clinical trials investigating the use of 
multiple medications in patients with IPF, registries such 
as PROOF will provide an invaluable opportunity to study 
the relationship between prescribed medications and 
longitudinal outcomes in patients with IPF.

In the PROOF registry, a total of 69.3% of patients were 
treated with an antifibrotic at baseline, initiated prior to, 
or at the time of, registry inclusion. This is a higher propor-
tion than has been previously reported in other registries, 
with 44.2% and 23.0% of patients receiving antifibrotic 
treatment at inclusion in the INSIGHTS-IPF registry and 
Australian IPF registry, respectively.28 33 Licensing and 
reimbursement criteria are key factors in influencing 
antifibrotic prescribing patterns across different regions. 
For example, in the PROOF registry, the higher propor-
tion of patients prescribed pirfenidone versus nintedanib 
was largely driven by the fact that while pirfenidone 
was approved for the treatment of patients with IPF in 

Europe in 2011, nintedanib was not approved until 
2015.7 8 In addition, enrolment into the PROOF registry 
began in 2013, at a time when pirfenidone treatment was 
reimbursed in patients with ‘mild to moderate’ IPF in 
Belgium and Luxembourg.

Although the most recent international consensus 
guidelines for the treatment of IPF recommend that the 
majority of patients with IPF should be considered for 
treatment with an antifibrotic,39 it is possible that many 
clinicians might be reluctant to prescribe antifibrotics 
in patients receiving multiple prescribed medications40 
and with multiple comorbid conditions. In the absence 
of clinical trials, the PROOF registry provides a valuable 
opportunity to investigate the use of antifibrotics in a 
real-world population with a high level of comorbidity 
and prescribed medication. Of particular interest, we 
observed that many patients enrolled in the PROOF 
registry who were prescribed pirfenidone at the baseline 
visit were also prescribed other medications concomi-
tantly. The most commonly co-prescribed medications 
in patients receiving pirfenidone were antihypertensives, 
statins and prophylactic antithrombotics/anticoagulants.

The PROOF registry provides valuable data from a 
real-world population of patients with IPF. However, the 
potential limitations of the PROOF registry should also be 
considered. For example, the PROOF registry enrolled 
a relatively small number of patients (N=277) across a 
limited geographical area. The global prescribing pattern 
of antifibrotics varies by geographical area depending 
on factors such as reimbursement or prescribing guide-
lines; for example, in Belgium, antifibrotic prescribing is 
limited to centres with a vast amount of experience in 
the clinical diagnosis and management of IPF. There-
fore, it is possible that results from the PROOF registry 
may not be representative of populations of patients with 
IPF in different countries, thus limiting cross-registry 
comparisons. In addition, it may be the case that patients 
with comorbid life-threatening conditions, for example, 
lung cancer or advanced heart failure, or patients with 
more advanced disease, are not referred to centres of 
excellence for the treatment of IPF due to concerns 
regarding treatment tolerability or lack of reimburse-
ment in patients with more advanced disease. These 
patients would not have been included in the PROOF 
registry and this could affect the comparison of results 
from PROOF with the real-world patient population. 
The diagnoses of the majority of patients included in the 
PROOF registry at one of three ‘expert centres’ could 
also be considered a limitation, as these centres had an 
experienced MDT present which may not be represen-
tative of the real world. In addition, we are restricted in 
evaluating how comparable the diagnoses of IPF in the 
PROOF registry are versus other real-world populations 
as we do not have further data regarding the breakdown 
of HRCT and lung biopsy patterns and subsequent diag-
noses. A further limitation is that some patients partici-
pating in the PROOF registry were diagnosed with IPF 
prior to enrolment in the registry; therefore, some of 
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the diagnostic data captured in the PROOF registry may 
have been retrospective. It should also be acknowledged 
that the PROOF registry is not designed as a clinical trial; 
therefore, patients were not randomised to receive treat-
ments as per usual clinical practice, and so different treat-
ments may not be comparable with respect to outcomes.

In conclusion, the PROOF registry provides valuable 
information on the characteristics of patients with IPF in 
a real-world setting. Baseline data collected from patients 
enrolled in the PROOF registry demonstrated modest 
delays in diagnosis, which were shorter than have been 
previously reported by patients within Europe, with 
relatively preserved lung function and HRQoL. A high 
burden of comorbidities and prescribed medications 
was evident in PROOF, with many patients receiving 
concomitant medications in addition to pirfenidone, 
most commonly antihypertensives and anticoagulants/
antithrombotics. Whereas clinical trials have focused on 
patients with limited comorbidity, the PROOF registry will 
be able to provide data more representative of patients 
in clinical practice. Future analyses in this real-world 
cohort will investigate longitudinal outcomes in patients 
with IPF with a range of comorbidities and prescribed 
medications.
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