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Interstitial lung disease

End of rarity: the evolving burden of interstitial lung
diseases in England — trends from a national
population-based cohort study

Georgie May Massen
Jennifer K Quint © ' Vidya Navaratnam

ABSTRACT

Background The disease burden from interstitial lung
diseases (ILDs) is thought to be increasing globally, but
there is a paucity of data on epidemiological trends

in non-idiopathic pulmonary fibrosis (IPF) ILD. We
calculated incidence, prevalence and mortality rates of all
ILD, IPF and non-IPF ILD in England from 2005 to 2022
and investigated trends over time.

Methods Using linked primary and secondary electronic
healthcare records, we used three code-based algorithms
to estimate incidence, prevalence and mortality rates of
all ILD, IPF and non-IPF ILD subtypes. We additionally
stratified our results by sex, age-group and region.
Poisson regression was used to investigate changes to
trends over time. We used Kaplan-Meier methods to
calculate median survival.

Results There were 153975 incident cases of ILD

in either primary or secondary care records. Incidence
rates of all ILD, IPF and non-IPF ILD were 30% higher

in 2022 compared with 2005, with rates plateauing
from 2018 onwards. The prevalence of IPF and non-IPF
ILD increased by 6% and 7%, respectively, over the
study period. Mortality rates adjusted for age and sex in
people with all ILD and non-IPF ILD were similar in 2022
compared with 2005 but in people with IPF it was 15%
lower. Median survival of our overall ILD cohort was 5.4
years (IQR 1.88-13.03).

Conclusions Our population-based study highlights
that ILD are no longer rare. Currently, there are 200000
people living with ILD and 60000 new cases are
diagnosed each year. Healthcare and research funding
needs to reflect this growing burden.

INTRODUCTION

Interstitial lung diseases (ILDs) are characterised
by inflammation and fibrosis of the lung paren-
chyma and are associated with high morbidity and
mortality. They are classified based on aetiology,
with idiopathic pulmonary fibrosis (IPF) being the
most common subtype. ILDs can develop in associ-
ation with systemic autoimmune rheumatic diseases
(SARDs) such as rheumatoid arthritis or sclero-
derma, or because of environmental or occupa-
tional exposures (eg, hypersensitivity pneumonitis
(HP)).

ILD disease burden is reported to be on the
rise, due to increased disease awareness and avail-
ability of CT scanning. Of the ILD subtypes, the
incidence, prevalence and mortality of IPF is the
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Epidemiological data for interstitial lung
disease (ILD), especially non-idiopathic
pulmonary fibrosis (IPF) ILD remains sparse and
inconsistent, partly due to heterogeneous study
designs and outcomes.

WHAT THIS STUDY ADDS

= Updated incidence, prevalence and mortality of
ILD in England, including non-IPF ILD subtypes.

= Demonstrates increasing ILD incidence and
prevalence in England over almost two decades.

= Highlights that all-cause mortality rates in
people with IPF were 15% lower in 2022
compared with 2005.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= We estimate that 60000 new ILD cases are
diagnosed annually.

= Choosing appropriate data sources is crucial for
estimating ILD disease burden in England and
allows for effective health service planning and
availability of holistic care for these patients.

most extensively reported, with incidence rates
across Europe varying between 0.2 and 27.2 per
100000 person-years.' > However, data on non-
IPF ILD incidence and prevalence are still limited,
partly due to its heterogeneous nature. Recently, a
study using UK primary care electronic healthcare
records reported that the incidence of all ILDs was
stable between 2010 and 2019, with an overall rate
of 28.71 per 100000 person-years.” Using admin-
istrative healthcare data from insurance claims in
Canada, Johannson et al also found stable overall
ILD incidence rates over a similar period of time,
with increasing prevalence and decreasing 1-year
mortality.*

Given the growing interest in non-IPF ILD,
recognition that fibrotic phenotypes have similar
prognoses to IPF and new emerging therapies for
patients with non-IPF ILD, we aimed to provide
up to date estimates of ILD (IPF and non-IPF ILD
subtypes) incidence, prevalence and mortality in
England over almost two decades, using linked elec-
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METHODS

Data sources

We used data from the Clinical Practice Research Datalink
(CPRD) Aurum database, March 2025 build, linked to National
Health Service England’s Hospital Episode Statistics Admitted
Patient Care (HES-APC) database and Index of Multiple Depri-
vation data (IMD). CPRD Aurum contains pseudonymised
primary care data covering 24% of general practice registered
patients in England and is broadly representative of the wider
UK population in terms of age, sex, ethnicity, region and depri-
vation.” CPRD Aurum data contains information on patient
demographics, clinical diagnoses, specialist referrals, labora-
tory testing and prescriptions from primary care, captured from
participating general practices. Further information on data
sources used in this study can be found in the online supplemental
methods section. Ethical approval was obtained to conduct this
research study (protocol number: 25 004889), full details can
be found in the ethics section at the end of this manuscript.

ILD definition

People with a record of ILD were identified in either primary
or secondary care records. Three code-based algorithms were
applied: (1) algorithm one captured people with a record of ILD
present in primary care (CPRD Aurum) only, (2) algorithm two
captured people with a record of ILD present in secondary care
(HES-APC) only, while (3) algorithm three captured people with
a record of ILD in either primary (CPRD Aurum) or secondary
care (HES-APC). All ILD codes used in this study, including
individual subtypes, were reviewed independently by two ILD
experts. The code lists and files used to define ILD in our popula-
tion are available at: https://github.com/NHLI-Respiratory-Epi/
Incidence-prevalence-and-mortality-of-ILD.

Our initial study population consisted of individuals with any
ILD code, including those with only a broad ILD code and codes
for multiple ILD subtypes. This was the study population for
our all ILD cohort. We later stratified our all ILD study popu-
lation into IPF and non-IPF ILD cohorts. At this point, people
with only a broad ILD code or multiple ILD subtype codes were
excluded. Our third analyses consisted of individual ILD subtype
cohorts. When performing these analyses, we re-included people
with only a broad ILD code as well as those with multiple ILD
subtype codes as separate and distinct groups.

We additionally stratified people into the following ILD
subtypes: exposure-related ILD (including HP), connective
tissue disease (CTD) (or SARD) associated ILD, drug or radi-
ation induced ILD, pulmonary sarcoidosis and other ILD (eg,
smoking-related ILD, organising pneumonia). We chose to use
the term exposure-related ILD as the diagnostics codes in this
subtype were not specific enough for HP. Further information
on the code-based algorithms used to construct our ILD cohort
is found in the online supplemental methods section.

Study population

Our study period was from 1 January 2005 to 31 December
2022. The final study population included people who were
aged 18 years or older at entry to the study, enrolled at a general
practice eligible for linkage to HES and IMD, had non-missing
sex information and with at least 1day of follow-up during our
study period after they met all study inclusion criteria. The start
of follow-up was the latest of study start date (1 January 2005),
the patient’s 18th birthday, the date when the patient joined
the general practice or the date of first record of ILD. The end
of follow-up was the earliest of study end date (31 December

2022), date the patient left the practice, date of last data collec-
tion to CPRD Aurum or date of death.

STATISTICAL ANALYSIS

Incidence and prevalence analyses

People were included in the incidence analyses if their first
record of ILD was during the study period and had at least 1 year
of registration with their current general practitioner (GP) prior
to first record of ILD. We calculated crude and age-standardised
annual incidence rates as well as point prevalence of all ILD,
IPF and non-IPF ILD between 2005 and 2022 for each code-
based algorithm (primary care only, secondary care only, primary
or secondary care). We then repeated these analyses, stratifying
by ILD subtype. For our incidence and prevalence analyses, the
denominator consisted of adults over the age of 18 years derived
from CPRD Aurum. Incidence rates were calculated as number
of new cases divided by person-time at risk for each patient, for
each respective year. Annual point prevalence was estimated on
the 1st of July of each year. Estimates of prevalence were further
stratified by age, sex and region. To investigate changes to ILD
incidence over time, we used Poisson regression to estimate
annual incidence rate ratios, relative to 2005, controlling for age
group and sex.

Mortality and survival analyses

Annual crude all-cause mortality rates were calculated for people
with all ILD, IPF and non-IPF ILD for each code-based algo-
rithm, dividing the number of all ILD, IPF and non-IPF ILD
deaths respectively by the total time at risk contributed by
eligible patients. We used Poisson regression to estimate annual
mortality rate ratios, with 2005 as our baseline year, controlling
for the effects of age and sex. We then calculated annual crude
all-cause mortality rates for individual ILD subtypes. Finally, we
estimated median survival for our ILD cohort overall and each
subtype, using Kaplan-Meier methods. The proportional hazards
assumption was confirmed using graphical methods.

RESULTS

Study population characteristics

Between 2005 and 2022, there were 64434 incident cases of
ILD in primary care only, 121040 incident cases of ILD in
secondary care only and 153 975 incident cases of ILD in either
primary or secondary care (table 1). All incident cases of ILD
had similar demographics across all three code-based algorithms
(table 1). Incident cases of IPF were older at time of diagnosis,
with a higher proportion being male and people who have quit
smoking compared with non-IPF ILD incident cases (tables 1
and 2).

9454 (14.7%) of our ILD cases only had a broad ILD code
and 962 (1.5%) had codes for multiple ILD subtypes. The
most common non-IPF ILD subtype was exposure-related ILD,
followed by CTD-ILD and pulmonary sarcoidosis (table 2).
People with exposure-related ILD were more likely to be male
compared with those with CTD-ILD or pulmonary sarcoidosis
and were older at diagnosis (table 2). There were no other signif-
icant differences in demographics between the ILD subtypes
(table 2).

Incidence and prevalence analyses

Across all three code-based algorithms, the incidence of all
ILD, IPF and non-IPF ILD increased between 2005 and 2022
(figure 1, online supplemental table 1). The incidence rate of
all ILD in primary care increased from 2.68 (95% CI 2.56 to
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Interstitial lung disease

ILD incidence recorded in primary care

ILD prevalence recorded in primary care
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Figure 1
fibrosis.

2.79) per 10000 person-years in 2005 to 4.66 (95% CI 4.52
to 4.80) per 10000 person-years in 2022 (figure 1A, table 3).
Using secondary care records only, the incidence rate of all ILD
increased over the study period from 3.04 (95% CI 2.92 to
3.17) per 10000 person-years to 6.04 (95% CI 6.19 to 2.22)
per 10000 person-years (figure 1B, online supplemental table
1). Our third code-based algorithm using a combination of either
primary or secondary care records demonstrated a similar trend,
with the highest all ILD incidence rate in 2022, which was 8.47
(95% CI 8.29 to 8.66) per 10 000 person-years (figure 1C, online
supplemental table 1). Using data from primary care only, we
found that the incidence rates of ILD, IPF and non-IPF ILD were
all 30% higher in 2022 compared with 2005, after controlling
for age and sex. We observed a plateau in incidence rates from
2018 onwards (table 3).

We observed similar trends in all ILD, IPF and non-IPF ILD
prevalence with all three algorithms (figure 1D-F, online supple-
mental table 2). Using primary care records only, the prevalence
of all ILD increased from 0.10% (95% CI 0.10% to 0.10%) in
2005 to 0.27% (95% CI 0.26% to 0.27%) in 2022 (figure 1D,
online supplemental table 2). Prevalence of all ILD was higher in
secondary care records only; the 2022 point prevalence was 0.32%
(95% CI 0.32% to 0.33%) (figure 1E, online supplemental table
2). Prevalence was highest when combining primary and secondary
care records—in 2022, point prevalence for all ILD, non-IPF ILD
and IPF was 0.50% (95% CI 0.49% to 0.50%), 0.23% (95% CI
0.229% to 0.23%) and 0.13% (95% CI 0.13% to 0.14%),respec-
tively (figure 1F, online supplemental table 2).

Using primary care records only, we found the incidence of
exposure-related ILD decreased from 0.58 (95% CI 0.53 to
0.64) per 10000 person-years in 2005 to 0.37 (95% CI 0.33
to 0.41) per 10000 person-years in 2022. In contrast, the inci-
dence of CTD-ILD increased over the study period from 0.28
(95% CI 0.25 to 0.32) per 10000 person-years to 0.44 (95% CI
0.39 to 0.48) per 10000 person-years (figure 2A). We observed a
rapid rise in the use of broad ILD codes during our study period
(figure 2A,B). Prevalence of exposure-related ILD, CTD-ILD
and pulmonary sarcoidosis increased, but prevalence of drug/
radiation induced ILD and other ILD remained stable between
2005 and 2022 (figure 2B). Incidence and prevalence of the
individual ILD subtypes using secondary care records only as

PEPRPIPIEIT I 0001
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ILD incidence recorded in primary or secondary care
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Incidence and prevalence of all ILD, IPF and non-IPF ILD for all three algorithms. ILD, interstitial lung disease; IPF, idiopathic pulmonary

well as a combination of primary and secondary care records
were higher than in primary care records only but demonstrated
similar trends (online supplemental figures 1-4).

Prevalence of all ILD was higher in men and increased in both
sexes (online supplemental figure 5). This trend was seen across
ILD subtypes, except for CTD-ILD, where prevalence was higher
in women (online supplemental table 3). Prevalence of all ILD also
increased in every age group over the study period, with the most
rapid increases seen in people aged 70 and above (online supple-
mental figure 6). This trend was present in most ILD subtypes,
except pulmonary sarcoidosis and other ILD where the highest
increase in prevalence was in people aged 18-59 years (online
supplemental table 4A-T). We found marked regional variation in
the prevalence of all ILD, IPF and non-IPF ILD in 2022 (online
supplemental figure 7A-C). In 2022, ILD prevalence was highest
in Northeast and Northwest England, whereas IPF prevalence was
highest in Northwest, Southeast England and non-IPF ILD preva-
lence was highest in Northwest, Southeast England as well as the
West Midlands.

Mortality rates and survival analyses

Higher all-cause mortality rates were seen in people with all ILD,
IPF and non-IPF ILD with records in secondary care only and
combined primary and secondary records compared with those
with records in primary care only (figure 3A-C). All-cause crude
mortality rates in people with all ILD, IPF and non-IPF ILD recorded
in primary care increased between 2005 and 2022(figure 3A), but
for those with records in secondary care only or combined primary
and secondary care, we observed decreasing crude mortality rates
over the same period of time (figure 3BC).

Using data from people with records in primary care only, we
found that all-cause mortality rates in people with all ILD and
non-IPF ILD were not significantly different in 2022 compared
with 2005 after controlling for age and sex (table 4). In contrast,
all-cause mortality rates in people with IPF were 15% lower in
2022 compared with 2008 (mortality rate ratio 0.85, 95% CI
0.77 to 0.94).

Within the different ILD subtypes, the highest mortality rates
throughout the study period were observed in people with IPF
while the lowest were in people with pulmonary sarcoidosis
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Interstitial lung disease

A

ILD incidence by subtype as recorded in primary care
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Figure 2
interstitial lung disease; IPF, idiopathic pulmonary fibrosis.

(figure 4A). Median survival of our overall ILD cohort was 5.42
years (IQR 1.88-13.03), with people with IPF having a shorter
median survival (3.61 years, IQR 1.28-6.39) compared with those
with non-IPF ILD (4.88 years, IQR 1.47-8.21) (figure 4B). Across
the ILD subtypes, people with drug/radiation induced ILD had
the worst prognosis, with a median survival of 3.44 years (IQR
0.92-11.33).

DISCUSSION

Using three algorithms across linked UK primary and secondary
care electronic health records, we found that the incidence and
prevalence of all ILD, IPF and non-IPF ILD increased between
2005 and 2022. The lowest estimates of incidence and prevalence

—— HP/Exposure-related

T T T T T T T T
%) » ) o QA > &) Q N )
N N N N N N N Q@ Q4 &
O A
Year
—— CTDILDs —— Drug/ radiation ILDs

—— Very broad ILDs —— Conflicting ILD codes

Incidence and prevalence of ILD subtypes using primary care data. CTD, connective tissue disease; HP, hypersensitivity pneumonitis; ILD,

occur when using primary care records only. The incidence of
all ILD, IPF and non-IPF ILD in primary care records were all
30% higher in 2022 compared with 2005, with a plateau in inci-
dence from 2018 onwards. among the non-IPF ILD subtypes,
exposure-related ILD, CTD-ILD and pulmonary sarcoidosis
were most common, with an increasing number of people with a
record of a broad ILD code only. Prevalence of all ILD, non-IPF
ILD and IPF were highest in men, older people and the North
of England.

Lower mortality rates were observed when using all ILD, IPF
and non-IPF ILD cases recorded only in primary care. While
mortality rates from our all ILD and non-IPF ILD cohorts with
only records in primary care were stable over the study period,
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Interstitial lung disease

All cause mortality rates in adults with ILD in primary care
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Figure 3  All-cause mortality rates for all ILD, IPF and non-IPF ILD for all three algorithms. ILD, interstitial lung disease; IPF, idiopathic pulmonary

fibrosis.

all ILD and non-IPF ILD cohorts with records in secondary care
only or both primary and secondary care demonstrated falling
mortality rates. Overall median survival for all ILD was poor,
with those with IPF and drug/radiation induced ILD having the
WOrst prognoses.

There are still limited data on incidence and prevalence of
ILD globally, as demonstrated by our recent systematic review.®

Published estimates of ILD incidence vary widely with the lowest
estimates from Hong Kong (2.57 per 100000 person-years in
2020)” and the highest from Canada (98.7 per 100000 person-
years in 2015).* A UK study using electronic primary care records
only reported lower ILD incidence rates compared with ours,
but only included people with IPF, CTD-ILD and HP? We also
found that the overall ILD prevalence increased by 6-7% over
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Interstitial lung disease

Table 4 Crude and adjusted MRRs in people with ILD, IPF and non-IPF ILD between 2005 and 2022 using primary care data (CPRD Aurum)

ILD IPF Non-IPF-ILD
Number  Crude MRR Adjusted MRR* Number  Crude MRR Adjusted MRR*  Number Crude MRR Adjusted MRR*

Year  of deaths (95%Cl) (95% Cl) of deaths (95%Cl) (95% Cl) of deaths (95% Cl) (95% Cl)

2005 753 Ref Ref 499 Ref Ref 212 Ref Ref

2006 936 1.07 (0.97t01.18)  1.03(0.94t0 1.13) 579 0.99(0.88t0 1.11)  0.98(0.86 t0 1.09) 279 1.15(0.96 to 1.37) 1.09 (0.92 to 1.30)
2007 1112 1.13(1.03t0 1.24) 1.06 (0.97t0 1.17) 715 1.08 (0.97t0 1.21)  1.05(0.94t0 1.18) 302 1.11(0.93t0 1.32) 1.03 (0.86 to 1.22)
2008 1307 1.20(1.10t0 1.31) 1.10(1.01t0 1.21) 794 1.09 (0.98t01.22) 1.03(0.92t01.16) 380 1.27 (1.07 t0 1.50)  1.16 (0.98 to 1.37)
2009 1377 1.16(1.06 t0 1.27)  1.05(0.96t0 1.15) 886 1.13(1.02t01.27) 1.06 (0.95t01.18) 368 1.13(0.95t0 1.33) 1.02 (0.86 to 1.20)
2010 1528 1.19(1.09t01.29)  1.06 (0.97 to 1.15) 879 1.03(0.93t0 1.15)  0.95(0.85 t0 1.06) 467 1.34(1.14101.57) 1.19(1.02 to 1.41)
2011 1637 1.19(1.09t01.29) 1.05(0.96t0 1.14) 1005 1.12(1.00t0 1.24) 1.01(0.91t0 1.12) 442 1.18(1.00 to 1.39) 1.04 (0.89 to 1.23)
2012 1841 1.23(1.13t01.34) 1.07 (0.98t0 1.16) 1120 1.14(1.03t01.27) 1.02 (0.92t0 1.14) 503 1.24(1.06 to 1.46) 1.09 (0.93 to 1.28)
2013 1999 1.24(1.141t01.35) 1.08(0.99t01.17) 1199 1.14(1.03t01.27) 1.01 (0.91t01.12) 536 1.24(1.06 to 1.46) 1.09 (0.93 to 1.28)
2014 2089 1.21(1.11t01.31)  1.04(0.96t0 1.13) 1214 1.08 (0.97 t0 1.20)  0.95(0.86 to 1.06) 600 1.29(1.11t0 1.51) 1.12 (0.96 to 1.31)
2015 2308 1.25(1.15t01.36) 1.07 (0.99t0 1.16) 1357 1.14(1.03t0 1.26)  1.00 (0.90 to 1.11) 647 1.32(1.131t0 1.54) 1.14(0.97 to 1.33)
2016 2369 1.19(1.09t0 1.29) 1.00 (0.92t0 1.08) 1348 1.06 (0.96t0 1.18)  0.91 (0.82t0 1.01) 695 1.33(1.14t0 1.55) 1.12(0.96 to 1.31)
2017 2572 1.20(1.11t0 1.30)  1.00 (0.92 t0 1.09) 1460 1.08(0.97t01.19) 092 (0.83t01.02) 723 1.30(1.12t0 1.52) 1.09 (0.94 to 1.28)
2018 2666 1.17(1.08t0 1.27) 0.96 (0.89t0 1.04) 1511 1.06 (0.96t0 1.17)  0.90 (0.81t0 0.99) 743 1.26 (1.08 to 1.47) 1.04 (0.90 to 1.22)
2019 2849 1.19(1.10t0 1.29)  0.97 (0.89t0 1.05) 1561 1.06 (0.96 t0 1.17)  0.89(0.80t0 0.98) 826 1.35(1.16 t0 1.57) 1.10(0.95 to 1.28)
2020 3021 1.23(1.13t01.33)  1.00(0.92t0 1.08) 1572 1.05(0.95t0 1.16)  0.88 (0.80 t0 0.98) 908 1.46 (12510 1.69) 1.19(1.02 to 1.38)
2021 3128 1.25(1.15t01.35) 1.02 (0.94t0 1.10) 1609 1.08(0.98t0 1.19)  0.91 (0.82t0 1.01) 914 1.46 (1.26 t0 1.69) 1.18 (1.02 t0 1.37)
2022 2929 1.16(1.07 t0 1.30)  0.94 (0.87 t0 1.02) 1491 1.00(0.91t0 1.11)  0.85(0.77 t0 0.94) 845 1.39(1.20t0 1.62) 1.11(0.91 t0 1.29)

*MRRs adjusted for age and sex.

CPRD, Clinical Practice Research Datalink; ILD, interstitial lung disease; IPF, idiopathic pulmonary fibrosis; MRR, mortality rate ratio.

almost 20 years, driven by increases in both IPF and non-IPF
ILD prevalence which is consistent with that of other studies.*®
These estimates are smaller compared with increases in preva-
lence of ILD from Canada* and Hong Kong.”

We found an overall increase in the incidence of all ILD, IPF
and non-IPF ILD between 2008 and 2022 but rates plateaued
towards the end of our study period. Increased case ascertain-
ment through greater access to high resolution CT scanning
or greater disease awareness resulted in some of the increase
in incidence rates. Other possible explanations for the overall
observed trends include standardisation of ILD diagnostic prac-
tices through commissioning of ILD specialist centres or that the
level of case ascertainment of ILD at the end of our study period
is close to being complete, resulting in the plateau in incidence
rates. We also observed a sharp decline in incidence rates during
the COVID pandemic, which can be attributed to disruption in
access to healthcare and diagnostics during the pandemic period.
Similar trends have been observed in other chronic conditions,
including malignancies.’

Previous studies on the incidence of HP report stable inci-
dence rates,® '° '! which are in contrast with our findings. It
is possible that the decrease in incidence seen over our study
period is related to changes in HP diagnostic guidelines'? ** or
increased MDT involvement at diagnosis,'* resulting in a shift of
diagnoses to other non-IPF ILD subtypes.

Ours is the first study to report regional variations in ILD,
IPF and non-IPF ILD prevalence. The regional pattern in IPF
prevalence which we observed is similar to those previously
reported for IPF incidence." It is not possible to determine if the
variations observed are due to aetiological importance or arise
from differences in healthcare practice and/or access and further
research is required before any firm conclusions can be drawn.

We had mixed findings in mortality trends across our three
algorithms—with increasing mortality rates in all ILD recorded
in primary care only but falling rates in all ILD recorded in
secondary care only or combined records. One explanation for
this is earlier diagnosis, and fewer cases diagnosed at advanced
stage as an inpatient. Within our cohorts with primary care
records only, we demonstrated that all-cause mortality rates
in 2022 were similar compared with 2005 for people with
overall ILD and non-IPF ILD. However, we found that all-
cause mortality rates in people with IPF were lower in 2022
compared with 2005. The reduction in all-cause mortality rates
in people with IPF in this study occurs from 2018 onwards.
This is in contrast to our previous study that showed increasing
IPE-specific mortality rates between 2008 and 2018.> Possible
explanations in the differences in mortality estimates include
the different definitions of mortality and the different starting
study populations between the studies. It is also possible that
improved care for people with IPF following the introduction
of ILD specialist centres and greater access to antifibrotics
have contributed to the falling mortality rates. Pirfenidone and
Nintedanib were approved by the National Institute for Health
and Care Excellence in 2013 and 2016 respectively which may
partly explain the improved survival seen in the latter part of our
study period.

Due to differences in methodology and follow-up time, there
are few comparable studies on mortality rates or median survival
within ILD subtypes. People with IPF had a median survival of
3.6 years, which is marginally improved from previous studies
using UK primary care data.”” '® A recent study from the USA
using Medicare beneficiaries’ data estimated median survival
of 3.9 years for people with IPF, which is similar to ours."”
Johannson et al also found improved 1 year mortality in people
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Figure 4  All-cause mortality rates and Kaplan-Meier survival graphs of ILD subtypes using primary care data. CTD, connective tissue disease; HP,
hypersensitivity pneumonitis; ILD, interstitial lung disease; IPF, idiopathic pulmonary fibrosis.

with IPF in 2018 compared with 2011, suggesting a global trend
of improved survival in people with IPE.* Data on estimated
median survival in non-IPF ILD subtypes are sparse, outside of
tertiary centre cohorts. Two previous studies using UK primary
care data reported a similar median survival in people with
CTD-ILD to ours.* ™* A study from the USA found that median
survival in people with fibrotic HP was 7.2 years, which is similar
to our estimates.” Our drug and radiation induced ILD cohort
had the worst median survival. It is possible that this is related
to concurrent comorbidities, particularly that of malignancy. A

similar poor survival in these people was observed by a study by
Amar et al.*

The main strength of our study is the use of linked primary
and secondary care health records and the use of different case-
finding algorithms to define a large population-based cohort of
all ILD, including non-IPF ILD subtypes. To our knowledge,
this is the first study to report UK population-level estimates of
incidence, prevalence and mortality rates of overall ILD, non-
IPF ILD and individual ILD subtypes over almost 20 years. The
large number of ILD cases included in our study as well as the
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long study period means we have enabled precise estimates
on incidence, prevalence and mortality rates stratified by age,
sex, region as well as investigate trends over time. Studies of
this nature and magnitude are not possible using cohorts from
secondary or tertiary care centres or from disease registries.

A potential weakness of our study is the validity of the diag-
nosis of ILD, especially within the non-IPF ILD subtypes. We
used routinely collected clinical information for this study; it
does not include standardised diagnostic criteria for diagnosing
ILD. Multidisciplinary (MDT) discussion for the diagnosis and
management for ILD was recommended standard practice in the
UK early in our study period.'* Although there are no published
national data on the proportion of ILD cases discussed at MDT,
a global study on characterisation of ILD MDT meetings found
that a median of 75% of new ILD cases were discussed at formal
MDT meetings.”' Therefore, it is likely that most people with
a record of ILD in primary or secondary care would have been
discussed at MDT. We have previously demonstrated the validity
of IPF diagnoses in UK routinely collected healthcare records
using a similar code-based algorithm approach.?” Although we
have not validated the non-IPF ILD codes used for this study,
they were reviewed independently by two ILD experts and a
similar case-finding approach to that of our validated IPF codes*
was used. Given the challenges of obtaining non-IPF ILD diag-
noses and changes to diagnostic criteria,® ** misclassification of
individual ILD subtypes is still possible. However, demographic
and mortality data in our cohorts defined using both primary
and secondary care records are similar to other ILD cohorts,**#
providing further validation of our case-finding algorithms.

To accurately estimate the burden of all ILD, we initially
included people with a broad ILD code in our initial study popu-
lation. It is unlikely that patients with a broad ILD would be
coded as having ILD by their GP without confirmation from a
respiratory specialist or secondary care, as demonstrated by a
recent qualitative study.?® Therefore, excluding people with a
broad ILD code only will lead to an underestimate in ILD disease
burden. When we stratified our cohort into IPF and non-IPF
ILD, we then excluded people with a broad ILD code as well as
those with multiple ILD subtype codes. This approach may have
increased the specificity but would have reduced the sensitivity
of the individual ILD subtype estimates.

We found changes in ILD coding practice in primary care,
with increasing use of broad ILD codes, particularly from 2016
onwards. The cause for this shift in coding practice remains
unclear but has also been seen in IPF studies using UK primary
care data.”” One hypothesis is that changes to code use frequen-
cies may be related to changes in ILD nomenclature and diag-
nostic criteria over time, resulting in GPs opting to use a more
generic or broad ILD code.

A further limitation of our study is the use of all-cause
mortality rather than ILD-specific mortality when estimating
ILD mortality burden. Although up to 80% of people with ILD
die from their underlying disease,” it is possible that we have
overestimated the mortality burden of ILD by using all-cause
mortality rates.

In summary, our population-based study demonstrates the
growing burden of ILD. Our findings suggest that at present,
over 200000 people in the UK are living with ILD and between
30000 and 60000 new cases of ILD are diagnosed each year.
Despite changes in how care is delivered to people with ILD and
the introduction of new therapies, survival is worse than most
malignancies.”® Our estimates suggest ILD incidence and preva-
lence no longer meets criteria for classification as a rare disease
and should be recognised as an important public health problem.
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