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Abstract

Background: Progressive pulmonary fibrosis (PPF) has only recently been defined. This study

aimed to estimate the global incidence and prevalence of PPF and assess regional variations.

Methods: MEDLINE®, Embase, and Cochrane Database of Systematic Reviews were searched
from 01/01/2000 to 11/07/2023 for English-language studies reporting incidence or prevalence
of PPF. A DerSimonian-and-Laird random-effects model was used to calculate pooled weighted-

mean incidence/prevalence estimates.

Results: Of 3,823 abstracts, five studies were included for meta-analysis. Pooled global incidence
across four studies was 10.9/100,000 (95% confidence interval: 1.3-20.5). In Europe, pooled
incidence across two studies was 6.7/100,000 (2.2-11.3). Reported incidence rates were
2.4/100,000 in South Korea and 27.6/100,000 in the United States (US). Pooled global prevalence
across all studies was 37.0/100,000 (23.6-50.5). Within Europe, pooled prevalence from two
studies was 30.2/100,000 (0.0-61.9); prevalence estimates were 6.4 in South Korea, and 57.8 and

60.7 in two US studies.

Conclusions: PPF appears rare globally, with higher incidence and prevalence in the US.
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Standardized definitions are needed for more accurate estimates.

Keywords: Pulmonary fibrosis; lung diseases; Progressive pulmonary fibrosis; non-idiopathic

pulmonary fibrosis; interstitial lung disease; Epidemiology; Incidence; Prevalence
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Introduction

Interstitial lung diseases (ILDs), also known as diffuse parenchymal lung diseases, represent a
heterogenous and potentially fatal group of restrictive lung conditions with overlapping clinical
presentations and lung injury patterns.® A prototypical and archetypal form of ILD is idiopathic
pulmonary fibrosis (IPF), characterized by worsening dyspnea, frequent exacerbations and
reduced lung function, with a poor prognosis and early mortality.>3 Of patients with an ILD other
than IPF, it has been estimated that over half will exhibit a benign course of stable chronic
disease, showing improvement following immunomodulatory therapy.! However, other patients
with non-IPF ILD may experience progressive fibrosis, referred to as PPF, which presents similarly
to untreated IPF despite appropriate treatment. Notably, PPF has been historically described as
non-IPF progressive fibrosing ILD (non-IPE PF-ILD).* This older terminology, however, is
associated with less standardization in the literature, as studies on non-IPF PF-ILD employed
inconsistent methods for evaluating progression such as considering only pulmonary function

versus a blend of both clinical symptoms and imaging.>”’

PPF has only recently been classified in guidelines as a manifestation of ILD, defined in patients
with a non-IPF ILD as having had at least two of the following three criteria occurring within the
past year with no alternative explanation: 1) worsening respiratory symptoms, 2) physiological
evidence of disease progression based on objective findings of lung function decline, and 3)
radiological evidence of disease.? Thus, PPF represents a subset of fibrotic ILDs that is distinct

from the more commonly occurring IPF, although they share common features with overlapping

-
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symptoms.3® Progressive clinical burden due to decline in respiratory function, dyspnea, and
fatigue associated with PPF have a profound impact on quality of life, with substantial humanistic
and economic burden, and a high risk of early death.»®%1° Patients with PPF have a median
survival time of three to five years following diagnosis and a five-year survival rate of

approximately 40% to 50%.%%12

Given that the criteria for PPF have only recently been agreed upon and published in a consensus
clinical practice guideline,? clear epidemiological information is still rare. In addition, there is a
notable lack of specific ICD coding for identifying patients with PPF in databases outside of the
United States (US).111314 This systematic literature review and meta-analysis sought to provide
an up-to-date quantitative estimate of the incidence and prevalence of PPF globally and across

different regions, while exploring factors contributing to variability across studies.
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Methods

This systematic review and meta-analysis followed standard accepted methodologies for
conducting and reporting systematic reviews as recommended by the Cochrane Handbook for
Systematic Reviews of Interventions,'® the Joanna Briggs Institute (JBI) methodological guidance
for incidence and prevalence data from systematic reviews,® and the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA).%’

Study Eligibility

Study eligibility criteria were predefined using the CoCoPop framework (Condition, Context,
Population).® Eligible studies reported on the incidence and/or prevalence of PPF among adults
(typically aged 218 years) from the general population in any country. Only epidemiological
studies reporting population-level incidence or prevalence data were included. Searches were

restricted to studies published in English.

Studies were excluded if they focused on pediatric populations, evaluated conditions other than
PPF, or reported outcomes not relevant to incidence or prevalence. In addition, studies were
excluded when the study design or data source was not appropriate for estimating population-
level epidemiology, such as non-original research (e.g., reviews, editorials, case reports), or when

insufficient data were available for extraction or quantitative synthesis.

Data Sources
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Relevant studies were identified by searching MEDLINE®, Embase, and the Cochrane Database of
Systematic Reviews via the Ovid platform using pre-defined search strategies. Databases were
searched from January 1, 2000, to November 7, 2023, to focus on recent data. Gray literature
searches were also conducted to capture studies from sources that were not included in the main
literature databases. Abstracts from the American Thoracic Society, British Thoracic Society,
European Respiratory Society, Canadian Society of Respiratory Therapists Annual Conference,
American College of Rheumatology, and European Congress of Rheumatology were searched for
the years 2021 — 2023. Bibliographies of identified literature reviews were also searched
manually. Search strategies for MEDLINE® and Embase are provided in Supplementary Table S1

and Supplementary Table S2, respectively.

Study Selection, Data Extraction, and Study Quality Appraisal

All identified abstracts and conference proceedings were reviewed by a senior reviewer
according to eligibility criteria. In a subsequent screening round, selected studies were submitted
to full-text screening for eligibility by two independent reviewers. Any unresolved discrepancies
in study selection between the two reviewers were resolved by a third reviewer. A senior
reviewer extracted all pre-specified study and population characteristics from the final list of
included studies, and two independent reviewers extracted all relevant outcomes data from the
final list of included studies. Data on study characteristics (e.g., study design, study region, study
period), population characteristics (e.g., age, sex, race, accompanying disease context), and
outcomes (e.g., incidence, prevalence, numerator and/or denominator, i.e., total population or

7
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sample size) were extracted.

Investigators assessed the quality of the included studies using the Johanna Briggs Institute

checklist for prevalence studies.!®
Statistical Analysis

Where necessary, data provided by included studies were used to calculate denominators,
numerators, as well as 95% confidence intervals (Cl). When studies offered both crude and
adjusted rates, the adjusted rate (e.g., adjusted for sex and age) was selected. Reported rates
were converted to rates per 100,000 persons as needed. For studies that reported incidence and
prevalence by year or gender, these values were averaged according to the population size for

each year or the sample size for each gender to produce a single rate per study.

The meta-analysis was performed using the DerSimonian-and-Laird random-effects model, a
version of the inverse variance method endorsed by the Cochrane Handbook.'>*® The analysis

was stratified by regions or globally, with pooled rates categorized by region where possible.

To calculate random-effects pooled estimates, variance in the reported rates was required. For
studies that did not provide a 95% confidence interval (Cl), standard errors were calculated using

the number of cases of PPF and population size, if available. In studies reporting annual incidence
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or prevalence, a weighted average over the study period was calculated for the meta-analysis,

while reported point estimates for a specific study period were used as is for quantitative analysis

The degree of heterogeneity among the studies in the meta-analysis was assessed using the
Cochrane |? statistic. Where possible, potential sources of heterogeneity were explored. Pooled
weighted random-effects incidence and prevalence estimates were generated using the metafor

R-package.?®

Results

Study Selection

In total, 3,823 non-duplicate records were identified from the database searches (Figure 1).
Following full-text screening, six studies were included in the review. Of these, one study by
Alaws et al. (2023)%! was only available as a conference abstract at the time of this review;
authors reported the incidence rate of acute interstitial pneumonitis, an acute and progressive
type of ILD, stratified by age and sex. This study also did not report the total sample size; for these

reasons, this study was excluded from the meta-analysis. Five studies were available for meta-

ana |y5iS 11,13,14,22,23

Figure 1: PRISMA flow diagram
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Study Characteristics and Study Quality Appraisal

The characteristics of the five included studies are presented in Table 1. They were all
retrospective studies conducted between 2010 and 2019, generally well designed to select
relevant patients and detect fibrosis progression. The length of the study period ranged from 5
to 8 years with an overall median of 5 years. The source population size ranged from just under
3 million?3 to approximately 65 million people.!? One study in France!! and one in South Korea'*
used the country’s general population as denominator (>97% of the population). The two US
studies??>?3 used different claims databases: Olson et al. used an insurance database (IBM
MarketScan)?? while Singer et al. used data from both a private insurance (Optum) and Medicare

Advantage with Part D?3 (Table 1).

Definitions and diagnostics criteria for progressive pulmonary fibrosis are shown in Table 2. All
included studies used ICD codes to identify ILD and related conditions combined with proxy
criteria likely associated with progression of pulmonary fibrosis (for instance increased
prescription of respiratory function tests or lung CT scanner). Finally, Hilberg’s study (2022),%3
was carried out across six European countries (Belgium, Denmark, Finland, Greece, Norway and
Portugal) using different sub-populations from hospital databases, specialized centers, regional
and national registries. The investigators also used ICD codes to identify candidate patients with
PPF in a first phase, followed by a second phase with manual review by clinicians to validate cases

of progressive fibrosis using a combination of a relative decline in lung function measured by

“ v
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forced vital capacity (FVC) and/or radiological progression,*3 referred to as clinical diagnosis.

Regarding quality, studies were generally well designed, with noted transparency on decisions
regarding the algorithms to select patients and detect fibrosis progression. However, most of
these algorithms were not validated and may have identified patients that did not have PPF, with
a possible inflation of the incidence or prevalence rates by inclusion of false positive cases.
Otherwise, studies used appropriate sampling of participants and conducted appropriate
statistical analyses. Two studies'*#?! did not include a measure of dispersion when reporting
incidence or prevalence. A summary of the assessment using the JBI quality of assessment tool

for studies included in the meta-analysis is presented in (Supplementary Table S3).

Incidence of PPF

Four studies reported the incidence of patients with PPF.11131422 pgoled weighted global annual
incidence of PPF per 100,000 across the four studies was 10.9 ([95% Cl: 1.3, 20.5]; /°: 100%, Figure
2). Regionally, the one study from Asia'® reported a lower annual incidence rate (2.4 [95% Cl: 2.3,
2.6]) than the pooled rate across the two European studies (6.7 [2.2, 11.3]; /%: 98.2%).1%13 The
annual incidence rate from the one US study was 27.6 (95% Cl: 27.1, 28.0),%2 much higher than
the pooled incidence rate (5.2 [3.2, 7.2]) across the three studies from other countries!'*34 (data

not shown).

11
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Figure 2: Forest plot of incidence of PPF by region (n = 4)

Prevalence of PPF

Five studies reported the average annual prevalence rate of PPF per 100,000 persons using two
types of source populations (denominators): general population'*'* and more narrowly defined
or identified sub-populations.?>?3 Joung et al. (2023) from South Korea reported the lowest
prevalence of 6.4 ([95% Cl: 6.2, 6.6]).1* Hilberg’s study used different source populations from
the participating countries.'® Pooled global annual prevalence of PPF across the five studies was
37.0 ([95% Cl: 23.6, 50.5]; I: 99.7%; Figure 3). The pooled prevalence across the two US studies
(59.3 [95% ClI: 56.4, 62.1]; I?: 90.1%; data not shown) was higher than that for studies conducted

in either Europe (14.1 [13.8, 14.4], I%: 0.0%) or pooled globally.

The wide 95% Cl of the European pooled prevalence estimate of 30.2 ([95% Cl: 0.0, 61.9]; /*:
99.7%) is related to the large difference of reported PPF prevalence between the two European

studies (Figure 3).*%%3

Figure 3: Forest plot of prevalence of PPF by region (n = 5)

12
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Discussion

The current study is based on systematically identifying related literature published between
January 2000 and November 2023, with the included studies conducted between 2010 and 2019
from US, Europe and South Korea. The pooled global incidence (10.9 per 100,000) and prevalence
(37.0 per 100,000) estimates of PPF suggest that it is a rare condition. Another important aspect
of our results is the important heterogeneity across countries with US estimates for PPF incidence
and prevalence much higher than those from Europe and South Korea. Several factors may
explain the general heterogeneity observed between studies and more specifically the difference

between US estimates and estimates from other countries.

Although the two US studies are methodologically sound, their incidence and prevalence
estimates are likely overestimated due to the limited representativeness of their denominators.
Olson et al.?2 used the IBM MarketScan database, which includes employees and their families
covered by employer-sponsored insurance. This population does not fully reflect the US
demographic distribution in terms of urban-rural residence, race and age.?* Similarly, Singer et
al.?3 analyzed data from Optum’s private insurance database and Medicare Advantage with Part
D, which covers individuals aged 65 and older — representing only about 20% of the US
population. In contrast, studies by Joung et al. (2023)*% and Nasser et al. (2021)*! used data from
near-complete national population, covering 98.8% of France and 97% of South Korea,
respectively. The broader population coverage in these studies may explain why their estimates

are lower than those reported in the US studies.

ER)



Journal Pre-proof

All included studies in the meta-analysis identified patients with a high probability of PPF using
ICD codes from large administrative claims databases.!!3142223 Dyring the study periods
reported here, non-specific ICD-9,%? ICD-10,'11314 and ICD-10 CM?3 codes were incorporated into
the algorithms. A major challenge in each study was the absence of a specific ICD code for PPF.
Furthermore, to identify the progressive behavior of fibrosis, the algorithms relied on available
databases information, including the number and frequency of prescribed tests, imaging or
specific procedure such as home oxygen. However, assessing progression based on prescriptions
is potentially flawed, as claims databases do not provide test results, which may lead to
misclassifications. Finally, the inclusion of ICD codes from various systemic conditions that are
risk factors for PPF, such as sarcoidosis, rheumatoid arthritis, or unclassifiable interstitial lung

diseases, can only help in narrowing down to the likely diagnosis, without providing certainty.

Furthermore, another source of uncertainty in identifying PPF cases is the potential for incorrect
entry of ICD codes or later updates to a different diagnosis. Different approaches have been used
to mitigate this challenge. The study by Hilberg et al. (2022) included a manual review by
clinicians of records identified through ICD-9/10 codes.’®> Nasser et al. (2021)! described a
preliminary validation of their third algorithm (hospital-related) to identify PPF cases from the
database, although the results showed only 46% sensitivity and 63% specificity. Finally, Singer et
al. (2022) attempted to minimize this type of error by requiring that two diagnostic codes were
entered within 365 days of each other.?® Another possible source of heterogeneity in the study

results may stem from the publication of a new international clinical practice guideline

14
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introducing new diagnostic criteria for PPF.3 This could influence clinical practice and increase
disparity between studies published before and after its release. However, using ICD codes to
assess PPF does not allow for evaluating the specific criteria clinicians used for diagnosis. In
particular, the requirement that patients meet two out of three criteria outlined in the guideline
cannot be verified in large administrative databases - a limitation affecting all studies except
Hilberg’s study that used hospital databases.'® Stratifying studies by pre- and post-guideline
publication periods to evaluate whether newer diagnostic frameworks enhance detection was
not feasible due to the limited evidence base. Whether these guidelines have improved case

identification and led to more consistent epidemiological trends remains an open question.

Among studies conducted in Europe, Hillberg et al.!3 stands out for implementing a standardized
protocol across six European countries, using hospital databases to identify PPF. Clinical
validation by clinicians was conducted on a sample of cases including indicators of progressive
fibrosis such as a decline in FVC of 10% or greater over two years, a change in high-resolution
computed tomography (HRCT) showing increased fibrosis, starting the use of oxygen, or death
due to a respiratory event. However, the clinical validation showed that the algorithms over-
selected PPF cases and exhibited considerable variation across countries; for instance, the
positive predictive value ranged from 49% in Finland to 75% in Belgium and Norway. This
variability likely reflects differences in databases quality and source populations across countries.
For instance, data coming from Denmark, Finland, and Norway benefited from a national

reference center in each country, with the denominator being the entire adult population aged

15



Journal Pre-proof

18 years or older. In contrast, data from Portugal and Greece were collected from multiple
hospitals with undefined catchment areas, potentially affecting the validity of their figures. These

differences likely contributed to heterogeneity in the results reported by Hilberg.

To our knowledge, this systematic review and meta-analysis is the first to provide a quantitative
assessment of global and regional incidence and prevalence of PPF in adult populations. A recent
review by Cottin et al. (2022) presented a qualitative review of published incidence of PPF ranging
from 2.1 to 32.6 per 100,000 person-years (n=4) and prevalence ranging from 6.9 to 70.3 per
100,000 persons (n=3).2> The present study identified PPF incidence estimates similarly ranging
from 2.4 to 27.6 per 100,000 person-years (n=4), and prevalence similarly ranging from 6.4 to
60.7 per 100,000 persons (n=5). Notably, our more recent review captured three additional
studies!®>'423 that were published after the literature search reported by Cottin. Finally, the
review by Cottin et al. included a study from Australia by Sweeney et al. (2020)?¢ that did not

meet our inclusion criteria for appropriate study design because it was a commentary.

This study provides the most comprehensive and up-to-date assessment of the literature on
incidence and prevalence of PPF. We provide a quantitative synthesis of the available data
through meta-analysis, revealing certain regional trends that bear further study. An important
limitation to consider is that for both incidence and prevalence estimates, the Cochrane F
statistic of the pooled studies showed considerable heterogeneity, as per the guideline from the

Cochrane Handbook for Systematic Reviews of Interventions.'® The use of non-clinically validated

“v
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algorithms is prone to introduce biases and misclassifications contributing to the large
heterogeneity in point estimates of incidence and prevalence. In addition, estimates from
databases that capture specific sub-populations (e.g., elderly, Medicare in the US) introduce a
systematic selection bias that likely overestimates incidence and prevalence. The study by Olson
et al.?? acknowledged limitations in their use of ICD codes that may have included some patients
with IPF. In addition, only records published in English were included; data on PPF epidemiology

from non-English speaking countries may have been missed.

Conclusions

Overall, this review shows that developing validated algorithms using specific ICD codes for the
identification of ILD, and specifically PPF, remains a challenge that affects the validity of all
epidemiological studies. This in turn makes it difficult to compare incidence and prevalence

estimates across the current literature.

Global estimates of PPF suggest that it is a rare condition. Furthermore, this study, albeit with a
limited evidence base, showed higher incidence and prevalence of PPF in the US versus other
countries at the population level. A contributing factor to this finding may be related to the
overestimation of incidence and prevalence caused by lower denominators from claim database
data that did not represent the general US populations. PPF is a complex form of ILD, with various
risk factors affecting progression. Further standardization in the definition and diagnostic criteria

17
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for PPF is required for more accurate estimates of incidence and prevalence.

18
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Records included in review
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L4 data {n = 1]
Records included in meta-analysis
(n=5)
n: number of records.
Figure 1: PRISMA flow diagram
Study Country Cases/Population (n/N) Rate (per 100,000 persons) Rate (95% CI)
Joung (2023) South Korea 1,245/50,892,249 e I 2.4 (2.3, 26)
Masser (2021) France 1,706/38,376,139 o i 44 (4.2,47)
Hilberg (2022) European Countrigs® - Dol 9.1 (8.0, 10.4)
Olson (2021) us 14,722/53,436,941 b o 27.6(27.1,28.0)
RE Pooled Estimate Europe 1,706/38,376,139 R — 6.7(2.2,11.3)
RE Pooled Estimate  Global 17,674/142,705,330 —— 10.9 (1.3, 20.5)
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*Belgium, Denmark, Finland, Greece, Norway, and Portugal. Europe: European
Countries* and France. —: Not reported; Cl: Confidence interval; PPF: Progressive

pulmonary fibrosis; RE: Random effects; US: United States

Figure 2: Forest plot of incidence of PPF by region (n = 4)

Study Country Cases/Population (n/N) Rate (per 100,000 persons) Rate (95% CI)
Joung (2023) South Korea 3,258/50,796,808 . R 6.4 (6.2, 6.6)
Nasser (2021) France 5,397/38,367,344 . D | 14.1 (13.7, 14.4)
Hilbarg (2022) Euwropean Countries® - ] 46.4 (42.9, 50.0)
Olson (2021) uUs 21,719/37 565,644 P " 57.8 (56.6, 59.0)
Singer (2022) us 5,434/8,946,083 % 60.7(594,62.1)
RE Pooled Estimate Europe 5,397/38,367,344  ——— 30.2 (0.0, 61.9)
RE Pooled Estimate  Global 35,808/135,675,970 — 37.0 (23.6, 50.5)

*Belgium, Denmark, Finland, Greece, Norway, and Portugal. Europe: European
Countries* and France. — Not reported; Cl: Confidence interval; PPF: Progressive

pulmonary fibrosis; RE: Random effects; US: United States.

Figure 3: Forest plot of prevalence of PPF by region (n = 5)
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Table 1: Characteristics of the studies included in the meta-analysis (n = 5)
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3215

(0.5%

sub-population (selective) represents a patient population selected from within a database. ctd: connective tissue disease; f-ild: fibrosing

interstitial lung disease; hp: hypersensitivity pneumonitis; iip: idiopathic interstitial pneumonia; ppf: progressive pulmonary fibrosis; ra:

rheumatoid arthritis; sd: standard deviation; sle: systemic lupus erythematosus; ssc: systemic sclerosis; us: united states; nr: not reported.

Table 2: Inclusion criteria for studied patients and definitions and diagnostics criteria for

PPF across the selected studies (n = 5)

Author (Year);

Country

Hilberg (2022);
Belgium,
Denmark,
Finland, Greece,

Norway, Portugal

Joung (2023);

South Korea

Inclusion Criteria for Studied Patients

Patients >18 years old listed in the
database/registry at each year of the study period
identified with ILD by either 9th/10th revision of
International Classification of Diseases (ICD-

9/ICD-10) codes, local codes and/or keywords

Patients with f-ILD were defined as those aged
>18 years on the index date and had at least one
lung disease diagnosis and one f-ILD diagnosis
(ICD-10: J84.1), or at least two f-ILD diagnosis
(ICD-10: J84.1) for the year based on ICD-10

diagnostic codes

Definition or Diagnostic Criteria for Progression

(PPF)

One of the following progression criteria:

¢ Relative decline 210% in FVC over 2 years

e FVC between 5 and <10% but with any of the
following: 21 ILD-related hospitalization (excluding
emergency visits), increasing extent of fibrosis on
HRCT, starting or increasing oxygen use, or death

due to respiratory event

One of the following progression criteria:

e Receiving more than one oxygen therapy

e Being hospitalized in internal respiratory medicine,
rheumatology, or internal medicine, or visiting the
emergency department with the address of ILD

e History of lung transplantation

» Satisfying the following (a) and (b) and [(c) or (d)] for

medical record base on the claim data were
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Author (Year); Inclusion Criteria for Studied Patients Definition or Diagnostic Criteria for Progression
Country (PPF)
Index date was defined as the first date that included in the PFILD: (a) at least three respiratory
satisfies the case definition by the disease or rheumatology visits, (b) receiving prescriptions for
spectrum corticosteroids or immunosuppressants, (c) at least

three x-rays and at least three pulmonary function

test, (d) at least two HRCT or chest CT exams

One of the following progression criteria:

Patients who met the following criteria were

included: (1) aged20 years; (2) met the criteria e 23 claims each for pulmonologist consultations and

for progression defined; (3) >2-year history in the pulmonary function tests within 12 months; and

Nasser (2021); database prior to index date; and (4) affiliated glucocorticoid or immunosuppressive therapy; plus

. . alliative care
France with the general reimbursement scheme P

e 23 HRCT or chest CT scans

Patients were excluded if they had IPF based on * 21 claim for oxygen therapy, respiratory

case definitions hospitalization in an intensive care unit following an

emergency visit or lung transplant

Patients aged >18 years were required to have a

) . ) ) Any of the following proxy progression criteria
period of 365 days with continuous medical and

pharmacy insurance coverage (baseline period) e 22 pulmonary function tests or 22 oxygen titration

before study entry. After entry to the study, tests within 90 days

Olson (2021); US patients were required to maintain coverage upto 22 HRCT or 23 chest CT scans within 360 days,

the tjme oRgliagnosis of F-ILD and/or progressive respiratory hospitalization, palliative care, lung

fibrosing ILD. Gaps of up to 30 days in coverage transplant, any use of oxygen therapy o a

Were'permitted corticosteroid 20 mg, or new use of
immunosuppressive thera

F-ILD diagnosis was identified using ICD-9 codes PP i

The study included commercial enrollees and

Medicare Advantage with Part D beneficiaries 18 At least one or two of the following proxy criteria of
Singer (2022); years of age or older with known sex, geographic  progression:
us region, and insurance type, identified between

e Atleast 2 pulmonary function tests on different
October 1, 2016, and September 30, 2019

dates of service within 90 days of each other
(identification period).
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Author (Year);

Country

Inclusion Criteria for Studied Patients

Continuous health plan enroliment on and during
the 12 months preceding September 30, 2019,

was required

The first step in the algorithm was the
identification of patients with non-IPF fibrosing
ILD diagnoses using ICD-10-CM diagnosis codes
selected by clinical experts (practicing
pulmonologists) as being likely to indicate
relevant non-IPF ILDs. Patients were required to
have at least two non-IPF fibrosing ILD
diagnoses on different dates within 365 days

during the identification period

The date of the first non-IPF fibrosing ILD

diagnosis was designated as the index date

Definition or Diagnostic Criteria for Progression

(PPF)

o Atleast 2 oxygen titrations tests on different dates of
service within 90 days of each day

o Atleast 2 inpatient or outpatient HRCT scans on
different dates of service within 360 days of each
other

e Atleast 1 pharmacy claim for an oral corticosteroid
with a prednisone-equivalent dose greater than
20mg/d

e Atleast 1 pharmacy claim for a new
Immunosuppressive medication

o At least one claim for lung transplant

o At least one claim for oxygen therapy

o At least one claim for palliative care

o At least one respiratory hospitalization (inpatient

stay with a respiratory-related diagnosis code)

ct: computed tomography; f-ild: fibrosing interstitial lung disease; hrct: high-resolution computer tomograph; icd: international

classification of disease; ild: interstitial lung disease; ipf: idiopathic pulmonary fibrosis; ppf: progressive pulmonary fibrosis; us: united

states.

Additional Files

File name: Additional File 1.docx. Title of data: Supplementary Table S1: Search strategy for

MEDLINE® (via OvidSP). Description: A supplementary table of the search strategy for MEDLINE

database
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File name: Additional File 2.docx. Title of data: Supplementary Table S2: Search strategy for
Embase (via OvidSP). Description: A supplementary table of the search strategy for Embase

database

File name: Additional File 3.docx. Title of data: Supplementary Table S3: Summary of the
Joanna Briggs Institute quality assessment for reviewed studies (n = 6). Description: A
supplementary table of a summary of the Johanna Briggs Institute quality assessment took for

the included studies
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