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8 Interstitial lung disease

Diagnostic delay in IPF impacts
progression-free survival, quality of life
and hospitalisation rates

Nils Hoyer
Saher Burhan Shaker’

ABSTRACT

Background The diagnosis of idiopathic pulmonary
fibrosis (IPF) is often delayed up to several years. The
objective of this study was to assess the impact of the
diagnostic delay on progression-free survival, quality of life
and hospitalisation rates.

Methods A total of 264 incident patients with IPF were
included immediately after their diagnosis and followed
for up to 5years, with regular collection of clinical data,
quality-of-life questionnaires and assessment of disease
progression. Hospitalisation data were extracted from
electronic patient records. Analyses were performed on the
entire cohort and strata according to forced vital capacity
(FVC) at diagnosis.

Results A long diagnostic delay (>1year) was associated
with worse progression-free survival compared with a
short diagnostic delay (<1year) (HR: 1.70, 95%Cl: 1.18

10 2.46, p=0.004) especially in patients with mild disease
at the time of diagnosis (FVC>80% predicted). Mean

total scores of the St. George’s respiratory questionnaire
(SGRQ), a derived IPF-specific version of the SGRQ and
the chronic obstructive pulmonary disease assessment
test (CAT) were consistently higher in patients with long
diagnostic delays, indicating worse quality of life. Mean
hospitalisation rates were higher during the first year after
diagnosis (Incidence rate ratio [IRR]: 3.28, 95%Cl: 1.35 to
8.55, p=0.01) and during the entire follow-up (IRR: 1.74,
95%Cl: 1.01 t0 3.02, p=0.04).

Conclusion A diagnostic delay of more than 1year
negatively impacts progression-free survival, quality of
life and hospitalisation rates in patients with IPF. These
findings highlight the importance of an early diagnosis for
proper management of IPF.

Trial registration number NCT02755441.

BACKGROUND
Idiopathic pulmonary fibrosis (IPF) is a
chronic progressive fibrotic lung disease
with a dismal prognosis.' Patient surveys and
registry-based studies have shown a significant
diagnostic delay, that is, the time from onset
of symptoms until a final diagnosis is made,
with a median length reported to be between
0.6 and 2.3 years.”®

Data on the consequences of a diag-
nostic delay are scarce and, in some cases,

,' Thomas Skovhus Prior,? Elisabeth Bendstrup,?

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The diagnosis of idiopathic pulmonary fibrosis (IPF) is
often delayed for up to several years. Consequently,
the initiation of effective antifibrotic treatment is also
delayed. The impact of this delay in the era of effec-
tive antifibrotic treatment is largely unknown.

WHAT THIS STUDY ADDS

= In a large and well-characterised cohort of incident
patients with IPF, a longer diagnostic delay was as-
sociated with worse progression-free survival and
quality of life after diagnosis, even after rigorously
adjusting for possible bias and confounding. A lon-
ger delay was also associated with a higher rate of
hospital admissions after diagnosis.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Using real-world data, we highlight the importance
and potential benefit of an early diagnosis in IPF pa-
tients. An early diagnosis and initiation of antifibrotic
treatment could help with the dismal prognosis of
IPF.

conflicting. One early report showed worse
survival in patients with a long delay of
referral to a specialist centre, while another
showed worse survival in patients consulting
within 6 months after the beginning of symp-
toms.?? However, these data were collected
before approval of antifibrotic treatment and
can be difficult to distinguish from lead time
bias.”? A recent and larger cohort study has
not been able to confirm a survival benefit of
a short diagnostic delay."’

In the era of effective antifibrotic treat-
ment, there are multiple potential benefits
of a shortened diagnostic delay. Patients with
early disease show the same rate of disease
progression as patients with more advanced
disease, supporting early initiation of anti-
fibrotic treatment.'! In addition, consistent
data indicate high efficacy of antifibrotic
treatment also in patients with less advanced
disease.'*™ Finally, antifibrotic treatment can
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slow disease progression but cannot reverse the estab-
lished fibrosis in IPF. Consequently, lung tissue lost due
to fibrosis, and the resulting accelerated loss in pulmo-
nary function, is not regained when antifibrotic treat-
ment is delayed.16

A long diagnostic delay could impact antifibrotic treat-
ment, disease course and quality of life after diagnosis.
Quality of life is impaired in patients with IPF already
during the early stages, with a significant deterioration
in the last 6months before death.'® An early diagnosis,
relevant treatment initiation and avoidance of ineffective
treatments before symptoms increase could potentially
alter the disease trajectory and preserve quality of life for
a longer period.

The objective of this study was to investigate the impact
of diagnostic delay in a well-characterised cohort of
incident IPF patients by assessing disease progression,
survival, quality of life and hospitalisation rates.

METHODS

Patient cohort

The Pulmonary Fibrosis Biomarker (PFBIO) cohort is
an ongoing cohort of incident patients with a multidisci-
plinary team diagnosis of IPF according to international
guidelines.® '7 Patients are recruited immediately after
their diagnosis, before initiation of antifibrotic treat-
ment. The only exclusion criterion is inability to provide
written informed consent. Patients have been recruited
at the two largest interstitial lung disease (ILD) centres in
Denmark (Herlev and Gentofte University Hospital and
Aarhus University Hospital) and are followed for up to
Hyears with visits at baseline, 6 and 12 months, and annu-
ally thereafter. At each visit, blood samples and clinical
data (including quality-of-life questionnaires and pulmo-
nary function tests) are collected.

Data on hospitalisations during follow-up were collected
from the patients’ electronic records, covering all hospital
admissions in Denmark, and classified according to the
cause of admission as respiratory or non-respiratory. Data
on patients’ vital status were collected from the Danish
Civil Registration System, which is updated daily.

Definition of delay

The diagnostic delay was defined as the time between
the first occurrence of any IPF-related symptom (online
supplemental table E1), as reported by the patient, and
the date of the IPF diagnosis. If patients could not recall
the precise time point of symptom onset but rather
reported a time period, the midpoint of this period was
chosen as the starting date of the diagnostic delay.

Definition of disease severity and progression

Patients with a forced vital capacity (FVC)<80% predicted
were considered as having ‘mild disease’. However,
there is no standardised and wide spread staging system
for IPF, and patients with relatively preserved FVC can

still be symptomatic.'® Disease progression for the Cox
proportional hazards analyses was based on clinical
data collected at each visit. Progression-free survival was
defined as the time until the first of the following events:
arelative decline of FVC>10% predicted from baseline, a
relative decline of diffusing capacity for carbon monoxide
(DLCO)215% predicted from baseline, or death.

Patient-reported outcome measures

Two quality-of-life questionnaires, the St. George’s
Respiratory Questionnaire (SGRQ) and the chronic
obstructive pulmonary disease (COPD) assessment test
(CAT), were completed at each visit. A validated IPF-
specific version of the SGRQ (SGRQ:I, ), analogous to
the SGRQ:-I was derived from the original SGRQ), as previ-
ously described.” * In addition, two symptom-specific
scores for patientreported dyspnoea (graded from 0
(when I walk up a hill or one flight of stairs I am not
breathless) to 5 (when I walk up a hill or one flight of
stairs I am very breathless)) and cough (graded from 0 (I
never cough) to 5 (I cough all the time)) were extracted
from the CAT questionnaire.

Statistical analyses
The diagnostic delay was transformed into a dichoto-
mous variable using a delay of 1year as cut-off.

Univariate analyses were used to compare baseline
characteristics using t-tests or %” tests, as appropriate for
the data.

Multivariate analyses were adjusted for age, sex, FVC
% predicted at baseline, DLCO % predicted at baseline
and antifibrotic treatment (pirfenidone, nintedanib or
none) received during follow-up. A sensitivity analysis,
also including emphysema as covariate, is included in the
online supplemental material. FVC was suspected and
confirmed to act as an effect modifier of the diagnostic
delay in the Cox proportional hazards models. Conse-
quently, these models were stratified according to FVC
above or below 80% predicted, allowing different impact
of the diagnostic delay in patients with different baseline
FVC. Subgroup multivariate analyses were adjusted for
the same covariates as above, including FVC as a contin-
uous variable. Further model control did not reveal any
additional interactions.

Analysis of repeated measurements of quality-of-life
scores was performed by linear mixed effect models due
to non-independence of datapoints within subjects. The
models used fixed effects for the visit number in addition
to the same covariates as the Cox proportional hazards
models and a random effect within each subject. Random
intercepts but not slopes were allowed for all subjects.
The mixed models used an unstructured variance—cova-
riance structure. Marginal means were calculated based
on the mixed effect models at baseline, at 6 months and
at 12 months.

Analysis of hospitalisation rates was performed by nega-
tive binomial regression analysis, due to right skewness

2 Hoyer N, et al. BMJ Open Resp Res 2022;9:e001276. doi:10.1136/bmjresp-2022-001276


https://dx.doi.org/10.1136/bmjresp-2022-001276
https://dx.doi.org/10.1136/bmjresp-2022-001276
https://dx.doi.org/10.1136/bmjresp-2022-001276

3

Open access

Table 1 Baseline characteristics at the time of diagnosis of patients with a short (<1year) or long (>1year) diagnostic delay

Diagnostic Diagnostic
delay<1year delay>1year
(N=78) (N=186) Total (N=264) P value
Age (years), mean (SD) 73.38 (7.64) 73.20 (7.66) 73.26 (7.64) 0.80
Male sex 59 (75.6%) 140 (75.3%) 199 (75.4%) 0.95
Smoking status 0.77
Never 19 (24.4%) 46 (24.7%) 65 (24.6%)
Active 6 (7.7%) 10 (5.4%) 16 (6.1%)
Former 53 (67.9%) 130 (69.9%) 183 (69.3%)
Pack years, mean (SD) 28.61 (21.58) 27.80 (21.50) 28.04 (21.47) 0.81
BMI, mean (SD) 27.74 (4.95) 27.82 (4.53) 27.79 (4.64) 0.90
College degree or higher 35 (46.1%) 83 (45.9%) 118 (45.9%) 0.98
Home oxygen therapy at baseline 4 (5.1%) 9 (4.9%) 13 (5.0%) 0.94
FVC (% predicted), mean (SD) 91.12 (21.82) 88.78 (18.21) 89.46 (19.32) 0.38
DLCO (% predicted), mean (SD) 51.77 (13.73) 52.31 (13.29) 52.15 (13.40) 0.77
GAP index 0.72
1 35 (47.3%) 91 (51.4%) 126 (50.2%)
2 38 (51.4%) 82 (46.3%) 120 (47.8%)
3 1(1.4%) 4 (2.3%) 5 (2.0%)
Emphysema on baseline HRCT 11 (14.1%) 14 (7.5%) 25 (9.5%) 0.10

P values based on univariate analysis.

BMI, body mass index; DLCO, diffusing capacity for carbon monoxide; FVC, forced vital capacity; HRCT, high-resolution CT; GAP index,

gender-age—physiology index.

and zero inflation of the data. The models were adjusted
for the same covariates as the Cox proportional hazards
models.

All analyses were performed with R (R Core Team,
2019, V.3.5.1). No missing data were imputed. Two-
sided p values below 0.05 were considered statistically
significant.

RESULTS
From April 2016 to June 2021, 264 incident patients
with IPF were included in the PFBIO cohort at two ILD
centres (online supplemental figure E1). The median
diagnostic delay (the time from symptom onset until
diagnosis) was 2.0 years (IQR: 0.9-5.0). Baseline charac-
teristics of patients with a short diagnostic delay (<1 year)
and patients with a long diagnostic delay (>1year) are
presented in table 1. Overall, at the time of diagnosis,
patients with a short delay did not differ significantly
from patients with a long delay in univariate analysis.
The presenting symptoms were similar in the two groups
(online supplemental table E1). The frequency of a truly
incidental diagnosis, where the patient was completely
asymptomatic at the time of diagnosis, was similar in
patients with a short or a long diagnostic delay (1.3% and
2.7%, respectively, p=0.48).

In patients, with mild disease at the time of diagnosis
(FVC>80% predicted), a long diagnostic delay was

associated with lower FVC, higher SGRQ total score,
higher SGRQ-I,  total score and higher dyspnoea score
(table 2). In patients with moderate-to-severe disease at
the time of diagnosis (FVC<80% predicted), none of
these associations were present (table 2).

Disease progression and survival

A long diagnostic delay of more than 1year was associ-
ated with a worse progression-free survival compared
with patients with a short delay (HR: 1.70, 95% CI: 1.18
to 2.46, p=0.004) in multivariate analysis (figure 1).
Patients with a long delay had a median time to progres-
sion or death of 15 months compared with 36 months
for patients with a short delay (figure 1). However, the
diagnostic delay was not significantly associated with all-
cause survival alone, not counting disease progression as
an event (HR: 1.54, 95% CI: 0.95 to 2.51, p=0.08) (online
supplemental figure E2).

The effect of the diagnostic delay on progression-free
survival was modified by disease severity at baseline,
with an interaction term between FVC and diagnostic
delay being significant at p=0.01 in the multivariate Cox
proportional hazards model. We therefore conducted
stratified analysis in two strata: FVC above and below 80%
predicted at the time of diagnosis (figure 1).

A long diagnostic delay was associated with worse
progression-free survival in patients with mild disease
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Table 2 Baseline mean (SD) physiologic and quality-of-life measurements in four subgroups based on disease severity at the

time of diagnosis and the length of total diagnostic delay

Moderate-to-severe disease at diagnosis

(FVC<80% predicted)

Mild disease at diagnosis (FVC>80% predicted)

Diagnostic Diagnostic Diagnostic

delay<1year delay>1year Diagnostic delay>1year

(N=29) (N=58) P value delay<1year (N=47) (N=126) P value
FVC (% predicted) 69.55 (7.17) 68.34 (9.11) 0.53 104.43 (16.46) 98.19 (12.82) <0.01
DLCO (% predicted) 47.19 (11.10) 51.12 (14.59) 0.22 54.40 (14.50) 52.86 (12.67) 0.50
BMWT distance (m)  425.40 (116.53)  434.68 (107.12)  0.73 433.48 (119.36) 44759 (102.86)  0.47
SpO, after GMWT* 83.88 (11.67) 86.81 (6.80) 0.17 90.60 (5.41) 89.04 (6.38) 0.16
SGRQ, total score 53.22 (16.72) 51.72 (17.62) 0.80 40.91 (14.63) 49.33 (17.65) 0.03
SGRQ-I,_, total score  50.29 (18.34) 47.01 (21.99) 0.63 34.37 (19.97) 45.41 (22.26) 0.02
CAT, total score 16.78 (6.46) 17.02 (7.14) 0.88 14.07 (7.46) 16.08 (6.75) 0.11
CAT, dyspnoea score  3.75 (1.46) 3.68 (1.26) 0.83 2.72 (1.69) 3.35 (1.43) 0.02
CAT, cough score 2.79 (1.29) 2.42 (1.12) 0.18 2.26 (1.31) 2.42 (1.24) 0.48

P values based on univariate analysis.
*On room air.

CAT, COPD assessment test; DLCO, diffusing capacity for carbon monoxide; FVC, forced vital capacity; 6BMWT, six min walk test; SGRQ,

St. George’s Respiratory Questionnaire; SGRQ-I
saturation.

der’

(FVC>80% predicted) (HR: 2.43, 95% CI: 1.45 to 4.01,
p<0.001) but not in patients moderate-to-severe disease
(FVC<80% predicted) at the time of diagnosis (HR: 0.91,
95% CI: 0.51 to 1.62, p=0.76) (figure 1). A sensitivity anal-
ysis, also adjusting for lung emphysema, showed similar
results (online supplemental tables E2 and E6).

Quality of life
In patients with mild disease at the time of diagnosis, total
scores of the SGRQ and SGRQ:I, were higher (indi-
cating lower quality of life) in patients with a long delay
(table 2). This association was not present in patients
with moderate-to-severe disease at the time of diagnosis.
For longitudinal analysis, we used multivariate linear
mixed models to compare patients with a long delay with
patients with a short delay. A long diagnostic delay was
associated with higher marginal means of SGRQ total

A All patients B

Diagnostic delay <1year == >1year

FVC <80% C

Diagnostic delay

, IPF-specific SGRQ, derived from the original SGRQ; SpO,, peripheral capillary oxygen

score (at baseline 50.9 vs 45.2, at 6 months 46.3 vs 40.6
and at 12 months 48.5 vs 42.8; p value for the fixed effect
of diagnostic delay=0.04), SGRQ-I,  total score (at base-
line 45.8 vs 38.7, at 6 months 40.3 vs 33.2 and at 12 months
47.0 vs 39.9; p=0.04) and CAT total score (at baseline 17.1
vs 14.9, at 6 months 16.8 vs 14.7 and at 12 months 17.9
vs 15.7; p=0.02) (figure 2). In subgroup analyses, these
results were consistent in patients with mild disease but
not in patients with moderate-to-severe disease at the
time of diagnosis (online supplemental figures E3 and
E4).

A patient reported dyspnoea score, derived from the
CAT questionnaire, was consistently higher in patients
with a long diagnostic delay (at baseline 3.63 vs 3.08,
at 6 months 3.44 vs 2.89 and at 12 months 3.62 vs 3.07;
p=0.002) (figure 2) while no significant difference was
found for the CAT cough score (at baseline 2.43 vs 2.35,

FVC > 80%

<1year == >1year <1year == >1year

Diagnostic delay

100% ey 100% 100%
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2 2 2
2 2 2
2 75% 2 75% F] 75%
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Figure 1 Progression-free survival in patients with a short (<1year) or long (>1year) diagnostic delay in the entire cohort (A)

and stratified according to forced vital capacity (FVC) at the time of diagnosis<80% predicted (B) or >80% predicted (C).
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Figure 2 Unadjusted mean total scores of the SGRQ (A), IPF-specific SGRQ-I derived from the original SGRQ (B), CAT (C)
and mean individual score from the CAT questionnaire covering dyspnoea (D) during the first year of follow-up in patients
with a short (<1year) or long (>1year) diagnostic delay. Higher scores indicate worse quality of life for SGRQ, SGRQ-I,,, and
CAT. Error bars indicate 95% Cls. CAT, chronic obstructive pulmonary disease (COPD) assessment test; SGRQ, St. George’s

Respiratory Questionnaire; SGRQ-I

der’

at 6 months 2.17 vs 2.10 and at 12 months 2.38 vs 2.30;
p=0.63).

Hospitalisation rates
Patients with a long diagnostic delay had higher crude
hospitalisation rates after diagnosis compared with

Diagnostic delay « <1year @ >1year

0.8

Sl
. o

Respiratory
Entire follow up

Hospitalisations per person-year at risk

All cause
First year

All cause
Entire follow up

Figure 3 Mean all cause hospitalisation and respiratory
hospitalisation rates in patients with a short (<1 year) or long
(>1year) diagnostic delay. Error bars indicate 95% Cls.

Respiratory
First year

idiopathic pulmonary fibrosis (IPF)-specific SGRQ, derived from the original SGRQ.

patients with a short delay (0.68 vs 0.57 all cause admis-
sions and 0.35 vs 0.27 respiratory admissions per person-
year at risk). During the first year after diagnosis, this
difference was even more pronounced (0.71 vs 0.38 all
cause admissions and 0.25 vs 0.13 respiratory admissions
per person-year at risk) (figure 3).

In multivariate negative binomial regression analysis,
patients with a long delay had higher all cause admis-
sion rates during the first year after diagnosis (Incidence
rate ratio [IRR]: 3.28, 95% CI: 1.35 to 8.55, p=0.01) and
during the entire follow-up period (IRR: 1.74, 95% CI:
1.01 to 3.02, p=0.04) (figure 3). Respiratory admission
rates were likewise increased during the first year after
diagnosis (IRR: 5.80, 95% CI: 1.19 to 42.12, p=0.04) but
not the entire follow-up period (IRR: 1.70, 95% CI: 0.81
to 3.65, p=0.16) (figure 3). In subgroup analyses, these
results were consistent in patients with mild disease but
not in patients with moderate-to-severe disease at the
time of diagnosis (online supplemental figure E5).
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DISCUSSION

We have demonstrated a clinically relevant negative
impact of a diagnostic delay on progression-free survival,
quality of life and hospitalisation rates in a large real-life
and well-characterised cohort of patients with IPF.

We found arobustassociation between along diagnostic
delay and worse progression-free survival in patients
with newly diagnosed IPF after adjusting for potential
confounding variables. Assessment of the impact of the
diagnostic delay is complicated by the different clinical
presentations that can result in a short delay. Incidental
findings leading to a diagnosis of IPF in asymptom-
atic patients as well as rapidly progressive disease with
a high burden of symptoms both can result in a short
delay. The latter presentation has been reported in up to
16% of patients diagnosed with IPE.®? In an attempt to
isolate these patients with rapidly progressive disease, we
performed survival analyses in two strata according to base-
line FVC. In patients with baseline FVC>80% predicted,
that is, mild disease at the time of diagnosis, the length of
the diagnostic delay had greater impact on progression-
free survival after diagnosis, in contrast to patients with
baseline FVC<80% predicted, that is, moderate-to-severe
disease at the time of diagnosis. In patients whose FVC
had declined below 80% predicted within 1year from
the onset of symptoms (ie, patients with a diagnostic
delay of less than 1year and an FVC<80% predicted at
the time of diagnosis) the impact of the diagnostic delay
on progression free survival was not significant, possibly
due to a rapidly progressive disease phenotype with less
time to benefit from an earlier diagnosis and initiation of
antifibrotic treatment. These findings are in line with a
study of a population, with more advanced disease than
the PFBIO cohort, where a short time from the onset of
symptoms to consultation in these ‘rapid progressors’ was
in fact associated with worse survival.” We suggest that the
potential gain from a shortened diagnostic delay could be
greatest in patients with relatively preserved FVC (>80%
predicted) at the time of diagnosis who nevertheless are
known to progress at a similar rate as patients with more
advanced disease,“ and thus have the same benefit from
antifibrotic treatment.

A valid criticism of our findings could be that an
element of lead time bias cannot be entirely ruled out.
However, several aspects of our findings argue against
the possibility that they merely represent lead time bias.
First, disease severity was similar at the time of diagnosis
in patients with short and long diagnostic delay. Consid-
ering the progressive nature of IPF, significant lead time
bias would give the appearance of less advanced disease
in the group with a short diagnostic delay. Second, lead
time bias would be expected to impact survival, but
not the observed change in disease progression, the
improved quality of life measures and lower hospitalisa-
tion rates in patients with a short delay. Third, adjusting
all analyses for disease severity at the time of diagnosis
and antifibrotic treatment received during follow-up,

further reduces the impact any lead time bias could have
on our results.

Our results also suggest that spirometry, if used alone,
would not be an optimal screening tool for IPF. First,
many patients had normal FVC at the time of diag-
nosis and would be missed by spirometry screening, as
previously reported.”’ Second, our results suggest that
patients with preserved FVC>80% predicted, which is
often used as threshold for an abnormal test, have the
greatest benefit from a short diagnostic delay. A relevant
screening tool should therefore rather be optimised in
identifying patients with early disease, and could involve
a combination of respiratory symptoms, chest ausculta-
tion, spirometry and CT scan of the chest.

One important limitation of using FVC to stage
disease severity is, that it can be affected by other factors,
including other chronic lung diseases. Most notably,
lung emphysema could mask the fibrosis related decline
in FVC, making interpretation difficult.”> Concomitant
emphysema could thus be a contributing factor in the
subgroup with relatively preserved FVC>80%, which had
a wide range of FVC. Patients with combined pulmo-
nary fibrosis and emphysema have been increasingly
recognised as a distinct clinical entity.** Although a sensi-
tivity analysis, adjusting for the presence of emphysema
at baseline, did not change our conclusions, we only had
dichotomised data about emphysema available. Ongoing
research of the PFBIO cohort, quantifying the extent of
emphysema in participants, will increase our knowledge
of the relationship between pulmonary function tests,
emphysema and disease progression.

The diagnostic delay also had a consistent impact on
patient quality of life, symptoms and hospitalisation
rates after diagnosis. Even after adjusting for potential
confounding variables, such as disease severity and antifi-
brotic treatment given after diagnosis, there remained a
consistent association between a long diagnostic delay and
worse quality-of-life scores. The magnitude of these effects
was larger than the known minimal clinically important
differences for the SGRQ and CAT.* ** This difference
in patient quality of life could in part be attributed to an
increased perception and different coping with disease
symptoms in patients with a prolonged delay, which often
is characterised by misdiagnosis and consultation of
many physicians.”® The diagnostic process itself has been
suggested to affect patients” quality of life.*

We used the lung-specific quality-of-life questionnaires
available in the PFBIO cohort, namely the SGRQ and
CAT questionnaires. Although the SGRQ has been vali-
dated in patients with IPF, these questionnaires are not
specifically developed for use in IPE.* ** More specific
questionnaires such as the IPF-specific version of the
SGRQ have been created and validated and would be
preferred.'” #” * Consequently, we used an IPF-specific
version of the SGRQ derived from the original SGRQ),
which confirmed the association between a long diag-
nostic delay and impaired quality of life.”’ Also, the orig-
inal SGRQ and CAT have both been used in patients with

6 Hoyer N, et al. BMJ Open Resp Res 2022;9:e001276. doi:10.1136/bmjresp-2022-001276
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IPF, and have proven to possess validity to differentiate
patients who progress over time.*™"!

The higher hospitalisation rates in patients with a long
diagnostic delay provide an additional and clinically
meaningful outcome of increased morbidity in these
patients.” However, it remains to be established whether
the increased hospitalisation rates are due to an increased
morbidity or altered healthcare seeking behaviour in
patients who have experienced a long diagnostic delay.

Strengths and limitations

Our study has several strengths, which support our find-
ings. First, the PFBIO cohort has prospectively included
patients with IPF immediately after their diagnosis, mini-
mising recall bias, which allows for a precise estimate of
the diagnostic delay. Second, recruitment of incident
patients avoids survivor bias, which could be introduced
by recruitment of a prevalent patient cohort. Third,
patients were followed with extensive data collection for
up to byears, allowing for a precise estimate of disease
progression and quality of life.

Our study also has some limitations. As this is an obser-
vational study, we cannot prove a causative effect of the
diagnostic delay on the presented outcome measures.
However, the consistent impact of a diagnostic delay on
several subjective and objective measures, after adjust-
ment for potential confounders, robustness in sensitivity
analyses, as well as the temporal sequence favours a true
impact of the diagnostic delay.

An additional limitation could be our use of FVC for
stratified analysis, due to the variability and generality of
FVC, which can be influenced by other factors than IPF.
Thus, using it as a measure of IPF severity is not unprob-
lematic.'® However, adjusting analyses for the presence
of emphysema, which could mask a decline in FVC, did
not alter our results. Nevertheless, some patients with
preserved FVC could have more severe disease than
the FVC suggests, as can be seen in the impaired DLCO
and peripheral capillary oxygen saturation also in this
subgroup.

In conclusion, we report a consistent negative impact
of a diagnostic delay of more than 1year on progression-
free survival, quality of life and hospitalisation rates in
patients with IPF. These findings were most pronounced
in patients with mild disease (FVC>80% predicted) at the
time of diagnosis highlighting the importance and poten-
tial benefit of an early diagnosis for proper management
of IPF patients.
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