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Progressive fibrotic interstitial lung disease

Carlos A C Pereira'®, Soraya Cordero*®, Ana Carolina Resende?

ABSTRACT

Many interstitial lung diseases (ILDs) share mechanisms that result in a progressive
fibrosing phenotype. In Brazil, the most common progressive fibrosing interstitial lung
diseases (PF-ILDs) are chronic hypersensitivity pneumonitis, idiopathic pulmonary
fibrosis, unclassified ILD, and connective tissue diseases. PF-ILD is seen in approximately
30% of patients with ILD. Because PF-ILD is characterized by disease progression after
initiation of appropriate treatment, a diagnosis of the disease resulting in fibrosis is
critical. Different criteria have been proposed to define progressive disease, including
worsening respiratory symptoms, lung function decline, and radiological evidence of
disease progression. Although the time elapsed between diagnosis and progression
varies, progression can occur at any time after diagnosis. Several factors indicate an
increased risk of progression and death. In the last few years, antifibrotic drugs used in
patients with idiopathic pulmonary fibrosis have been tested in patients with PF-ILD. The
effects of nintedanib and placebo have been compared in patients with PF-ILD, a mean
difference of 107.0 mL/year being observed, favoring nintedanib. The U.S. Food and
Drug Administration and the Brazilian Health Regulatory Agency have approved the use
of nintedanib in such patients on the basis of this finding. Pirfenidone has been evaluated
in patients with unclassified ILD and in patients with other ILDs, the results being similar
to those for nintedanib. More studies are needed in order to identify markers of increased
risk of progression in patients with ILD and determine the likelihood of response to
treatment with standard or new drugs.
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INTRODUCTION

Interstitial lung diseases (ILDs) are a diverse collection
of illnesses defined by lung parenchymal inflammation
and fibrosis. Only approximately 30% of ILD cases
have a known cause. Although idiopathic pulmonary
fibrosis (IPF) is the most common of the idiopathic
ILDs, it only accounts for a modest proportion of
patients—approximately 20% in referral centers.®
A large multicenter cohort study in Brazil found that
connective tissue disease (CTD)-associated ILD is the
most common cause, in 27% of patients, closely followed
by hypersensitivity pneumonitis (HP), in 23%, IPF, in
14%, and unclassified ILD, in 10%. These results differ
from those reported in other countries.(®

CTD, chronic hypersensitivity pneumonitis (CHP),
unclassified ILD, IPF, nonspecific interstitial pneumonia
(NSIP), sarcoidosis, organizing pneumonia, and ILDs
associated with occupational exposures are examples
of ILDs that can progress. In a seminal study,® these
disorders were initially grouped together under the
label progressive fibrosing interstitial lung diseases
(PF-ILDs). It has recently been proposed that these
disorders be collectively referred to as progressive
pulmonary fibrosis.

Because PF-ILD is characterized by disease progression
after initiation of appropriate treatment, a diagnosis of the
disease resulting in pulmonary fibrosis is crucial.® In the
case of CTD-associated ILD, this includes the use of one
or more courses of immunosuppressants and, in the case
of HP, removal of the offending antigen. Differentiating
IPF from non-IPF is particularly important because the
prognosis of IPF is worse than that of other ILDs and
because of the different types of pharmacotherapy.
Although IPF is the most common idiopathic fibrotic
ILD, fibrosis in non-IPF ILDs is frequently preceded by
or linked with inflammation. A seminal study found that
treating IPF with corticosteroids and immunosuppressants
leads to worse outcomes.® Despite major heterogeneity,
ILD subtypes share morphological traits and pathogenic
processes, giving birth to the concept of a progressive
fibrosing phenotype, which may be applied to a wide
range of fibrotic ILDs.”

PREVALENCE

The prevalence of PF-ILD is difficult to establish;
however, 30% of ILD patients are anticipated to progress
to more advanced disease despite treatment.® The
difficulty in determining the exact prevalence of PF-ILD
is most likely related to the rarity of the disease, the lack
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of a widely accepted definition, the broad spectrum
of diseases, and the difficulty in establishing a
diagnosis.®'? Clinical parameters associated with
a higher likelihood of disease progression should be
better defined.

PROGRESSION CRITERIA

The currently recommended criteria for evaluating
PF-ILD are shown in Charts 1 and 2.4 It should be
noted that the progression criteria proposed in one
of the aforementioned studies® are applied after
24 months of observation, and those proposed in
the other study® are applied after 12 months of
observation.*>% However, ILD progression should be
checked on a regular basis because it can occur later
in the monitoring period, resulting in certain markers
of late progression being ignored.®*!?

Dyspnea is the most significant factor influencing the
quality of life of ILD patients. In IPF trials, dyspnea
plays a significant and independent role in predicting
survival. It is crucial to remember, however, that
exertional dyspnea and lower exercise tolerance are
multifactorial in patients with ILD, and their associations
with functional variables are not straightforward.**
When PF-ILD is associated with systemic disorders,
a decrease in exercise capacity could indicate muscle
or joint issues, anemia, pulmonary vascular disease,
or left ventricular failure.

Several different outcomes have been used in
order to estimate disease progression, although
hospitalizations for exacerbations and the initiation
of oxygen therapy have the most impact.**) There
is currently no single commonly accepted definition
of acute exacerbation for all ILDs with a progressive
fibrotic pattern. For IPF, specific exacerbation criteria
have been proposed.‘*¥) An acute exacerbation is

defined by a sudden, severe worsening of respiratory
function, with increased dyspnea and hypoxemia
and new ground-glass opacities on HRCT.“) Acute
exacerbations of IPF can be idiopathic or due to
infection or aspiration, but they are associated with
substantial morbidity and death.*

Some individuals with rheumatic disease-associated
ILD develop acute exacerbations, which are
characterized by rapid ILD progression, substantial
mortality during or soon after the exacerbation, and
a very low 1-year survival rate.(*® In one study, 18 of
101 patients with biopsy-proven HP experienced acute
exacerbations.*”) A reduced DL_, and a radiological
usual interstitial pneumonia (UIP) pattern were found
to be risk factors for acute exacerbation.*” The
in-hospital mortality rate was 44.4%.(”) Patients with
acute exacerbations had significantly lower median
survival from diagnosis than did those without (26.0
months vs. 55.0 months; p = 0.008).!”) Severe
dyspnea, a histological or radiological pattern of
UIP, low oxygenation, low FVC, and a low baseline
DL, were all risk factors for acute exacerbations in
ILD patients.”

Acute exacerbations, on the other hand, have their
own definition and do not provide a way to characterize
fibrosis progression.® In practice, however, clinicians
should reassess patients after exacerbations and use
these assessments in order to determine whether
progression has occurred.

Desaturation during exertion and/or at rest is a
significant characteristic of fibrotic ILD, indicating
poor outcomes such as pulmonary hypertension and
decreased daily physical activity. When ILD patients
require long-term oxygen therapy to ease dyspnea
and hypoxemia, their lung function impairment
has progressed to a severe degree, with a dismal

Chart 1. Criteria for evaluating progressive fibrosing interstitial lung diseases.?

Decline > 10% predicted in FVC in the last 24 months

Progressive worsening of symptoms
Increased extent of fibrosis on HRCT

Decline > 5% to < 10% predicted in FVC in the last 24 months with one or two of the following:

Progressive worsening of symptoms and increased extent of fibrosis on HRCT

2Based on Flaherty et al.®

Chart 2. Criteria for evaluating progressive fibrosing interstitial lung diseases.?
PPF is defined as at least two of the following three criteria occurring within the past year with no

alternative explanation:
1. Worsening respiratory symptoms

» New fine reticulation

» New or increased honeycombing
« Increased lobar volume loss

2. Physiological evidence of disease progression (either of the following):
« Decline in FVC > 5% predicted within 1 year of follow-up
* Decline in DL, (corrected for hemoglobin) > 10% predicted within 1 year of follow-up

3. Radiological evidence of disease progression (one or more of the following):
« Increased extent or severity of traction bronchiectasis and bronchiolectasis
» New ground-glass opacity with traction bronchiectasis

« Increased extent or increased coarseness of reticular abnormality

PPF: progressive pulmonary fibrosis. 2Based on Raghu et al.(
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prognosis.*3!® In a worldwide survey,® 139 (17%)
of 826 individuals with diverse ILDs who were either
normoxic or had isolated exertional hypoxemia at
baseline developed resting hypoxemia. The median
transplant-free survival after the onset of resting
hypoxemia was 8.2 months (IQR, 3.2-17.8 months).®

Because the correlation between functional
trajectories and HRCT findings in patients with
PF-ILD is not always direct, imaging techniques are
generally noninvasive and can provide information
on diagnosis and prognosis, with serial images being
used for follow-up assessment, as well as to assess
complications and disease progression, in conjunction
with clinical and functional data. A gradual fibrosing
phenotype with worsening clinical parameters but
apparently stable HRCT findings (or vice versa) is
therefore possible.

Because the entire chest must be examined
subjectively, imaging approaches rely significantly on
visual analysis and are limited by the use of qualitative
assessment, with minor changes being difficult to
identify on serial images.*® Although computer-based
quantitative HRCT evaluation is a more objective and
reproducible method of measuring progression than
is visual assessment, it is not extensively used and
must be verified and standardized before it can be
widely employed in the real world.?®

The best interval for repeat HRCT to assess disease
progression is uncertain. Limited evidence suggests that
chest HRCT should be repeated within 12-24 months
in patients with systemic sclerosis and stable lung
function, when it may be valuable for early diagnosis
of progression and might influence the outcome. This
interval should be shorter (3-4 months) in conditions
with a high risk of quicker progression (e.g., familial
fibrosis caused by telomere mutations) or with changes
in symptoms and lung function tests.

Although it may be easy to identify disease
progression on HRCT in some situations, it is not
always evident whether there has been fibrosis
progression. This is especially true in the context
of HP, in which follow-up HRCT scans can show
progression of ground-glass opacity without traction
bronchiolectasis but cannot determine whether this
ground-glass opacity represents progressive “fine
fibrosis” or an inflammatory nonfibrotic interstitial
infiltrate.?®

Deterioration in lung function is a critical requirement
for PF-ILD and is most typically assessed by means
of FVC and DL_,. Because of their well-established
connection with prognosis, changes in FVC are the
most routinely used physiological parameter to monitor
patients with IPF. Because this shift varies according
to the criterion of interest and is heavily influenced
by ILD diagnosis, it is unclear which proposed PF-ILD
criteria identify those who are most likely to undergo
a subsequent reduction in FVC.(??

Decline in FVC can be calculated in three ways: an
absolute change (e.g., a decline of < 100 mL in a
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drug vs. placebo trial); a relative decline of 10% (e.g.,
from 60% predicted to 54% predicted; 60% — 54%
x 100/60% = 10%); and an absolute decline of 10%
(e.g., from 60% predicted to 50% predicted). In the
proposed decline criterion, “relative decline” refers to
a percentage value in respect to the original value,
whereas “absolute decline variation” refers to the
predicted value.3%

Absolutes (relative to predicted values) of 10% and
5% have been suggested as indicators of decline.*
These metrics are simpler to calculate; however, a
relative reduction of 10% in FVC may be preferable
to an absolute decline of 10% in measuring disease
progression because the sensitivity for detecting
progression is higher.(?*>> When symptoms or imaging
abnormalities deteriorate, modest changes in FVC,
such as a drop of 5-10% in the predicted value,
should be considered.®*>

A decrease in DL, (adjusted for hemoglobin) is
a substantial predictor of mortality in patients with
fibrotic lung disorders.(?> Previous research has
shown that a 15% decrease in DL, from its initial
value is clinically meaningful.>> However, an absolute
reduction of more than 10% was contemplated in a
recent consensus statement.) Studies comparing
these two techniques for predicting disease progression
are required.

Before attributing any decrease in DL, to progressive
fibrosis, we must rule out other reasons for a decreasing
DL,. When the only other indicator that is changing
is the severity of symptoms, pulmonary vascular
disease should be evaluated because it can lead to
an isolated reduction in DL, without any change in
the degree of pulmonary fibrosis.?®) Other findings,
such as increased fibrosis on HRCT and decreased
FVC, are usually required in order to rule out the
possibility that a decrease in DL, is due to disease
progression.® In any case, a decrease in DL, indicates
a poor prognosis.

RISK ELEMENTS

Several data points in the first evaluation of
patients with fibrotic ILD lead to a higher chance of
progression (Chart 3).(826:2742) In scleroderma, some
specific abnormalities are linked to increased ILD
progression and a poor prognosis, including smoking,
being Black, diffuse cutaneous involvement, and
concurrent myopathy, as well as autoantibodies such
as anti-topoisomerase I/anti-Th/To and anti-U11/U12
ribonucleoprotein antibodies.35:3840.43)

PF-ILD MANAGEMENT

Pharmacological and nonpharmacological
treatments are used in the management of PF-ILD.
Nonpharmacological management techniques such as
oxygen therapy, rehabilitation, lung transplantation,
and palliative care are critical but will not be covered
here.“% In patients with IPF, treatment with an
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Chart 3. Major risk factors for interstitial lung disease
progression.?

«» Advanced age

* Male sex

« Family history (short telomeres)

« Clubbing of the fingers

» Need for oxygen therapy

> 20% extent of fibrosis on HRCT

« Extensive traction bronchiectasis on HRCT

» FVC of < 50-65% predicted

* DL, of < 50% predicted

* An SpO0, of < 85% during exercise

« No identification or avoidance of antigens in CHP

« Pulmonary hypertension

CHP: chronic hypersensitivity pneumonitis. *Based on
Valenzuela & Cottin,® as well as on other references.*>2)

antifibrotic drug should begin as soon as the diagnosis
is made.

Antifibrotic drugs used in patients with IPF have
recently been studied in patients with PF-ILD. In a
study published in 2019, the efficacy of nintedanib
vs. placebo was investigated in 663 patients with
fibrosing lung diseases that had progressed after two
years of surveillance. Of the 663 patients, 173 (26%)
had CHP, 170 (26%) had CTD, 125 (19%) had NSIP,
114 (17%) had unclassified ILD, and 81 (12%) had
other ILDs.®® The adjusted rate of FVC reduction with
nintedanib was 80.8 mL/year vs. 187.8 mL/year with
placebo, with a mean difference of 107.0 mL/year
(95% CI, 65.4-148.5; p = 0.001).® The adjusted
rate of FVC deterioration in patients with an IPF-like
fibrotic pattern was 82.9 mL/year with nintedanib and
211.1 mL/year with placebo, a difference of 128.2
mL/year (95% CI, 70.8-185.6; p = 0.001).® In the
absence of unusual findings, an IPF-like pattern was
defined as the presence of a UIP pattern on HRCT but
no diagnosis of IPF or probable IPF on CT.©)

The effect of nintedanib vs. placebo in reducing the
rate of FVC decline (mL/year) was consistent across
the five ILD subgroups included in the study: CHP
(73.1 mL/year; 95% CI, —8.6 to 154.8), autoimmune
diseases (104.0 mL/year; 95% CI, 21.1-186.9), NSIP
(141.5 mL/year; 95% CI, 46.0-237.2), unclassified
ILD (68.3 mL/year; 95% CI, —31.4 to 168.1), and
other ILDs (197.1 mL/year; 95% CI, 77.6-316.7).4>
The study was not designed to have enough power
to determine whether certain subgroups benefited.
Nonetheless, the findings show that nintedanib reduces
the progression of ILD in individuals with chronic
fibrosing disease and a progressive phenotype. This
is true regardless of the cause of the disease. In a
separate data analysis, 134 patients (40.4%) in the
nintedanib group and 181 (54.7%) in the placebo group
experienced disease progression or died (hazard ratio,
0.66; 95% CI, 0.53-0.83; p = 0.001). Exacerbations
were less common in the nintedanib group (hazard
ratio, 0.67; 95% CI, 0.46-0.98; p = 0.04).¢4%) As
expected, the most prevalent side effect of nintedanib
was diarrhea. The U.S. Food and Drug Administration
and the Brazilian Health Regulatory Agency have
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approved the use of nintedanib in such cases on the
basis of the findings of the aforementioned study.®

Antigen identification is associated with improved
survival in patients with CHP.“” Even in patients
with fibrosis, complete antigen clearance, especially
when paired with clinical improvement, is associated
with extended survival in a considerable proportion
of patients.?”%®) Complete elimination of exposure
is required for disease control. In Brazil, however,
exposure to mold in the home is prevalent, complicating
disease management. Immunosuppressants can
be used in these patients in order to minimize the
inflammatory response and fibrosis development.“®
The use of antifibrotics in this situation is debatable.

There have been no prospective trials of CHP
patients using immunosuppressants. Azathioprine
and mycophenolate are the most commonly used
drugs.“? Treatment with corticosteroids alone should
be considered in acute cases or during episodes
of aggravation in chronic situations. In some
circumstances, immunosuppressants allow the use
of lower corticosteroid doses or even corticosteroid
discontinuation.

Antifibrotic therapy should be considered for patients
who continue to deteriorate despite antigen avoidance
or when there is a high likelihood that they will not
respond (no evidence of inflammation on HRCT;
bronchoalveolar lavage fluid without lymphocytosis;
FVC of < 50% of predicted; UIP findings on HRCT
or in lung biopsy material; and extensive traction
bronchiectasis).*>* In a study evaluating patients
with CHP, the mean difference in functional decline
between the placebo and treated groups was 73.1
mL, but the range was considerable (95% CI, —8.6
to 154.8).® No information was provided regarding
the diagnostic criteria used or the eventual removal
of antigen exposure. Patients with CHP and UIP
(particularly fibroblastic foci) in lung biopsies have
poorer results.®** Antifibrotic drugs may be more
effective in these cases. The results of CHP treatment
with pirfenidone have recently been published.>>
The COVID-19 pandemic halted enrollment after 40
patients had been randomly assigned. At week 52,
there was no significant difference in percent predicted
FVC across groups (mean difference, —0.76%; 95%
CI, —6.34 to 4.82). The experiment was insufficiently
powered to detect a change in the major endpoint,
rendering it inconclusive.

Two studies examined the use of pirfenidone in
individuals with unclassified ILD as well as other types
of ILD.*%>7) Following a multidisciplinary debate, one
phase 2 study explored the efficacy and safety of
pirfenidone in patients with ILD of uncertain etiology.©°®
Up to 6 months prior to participation, patients had
a > 5% decline in FVC or worsening of symptoms,
linked to deteriorating ILD. The primary goal was a
change in FVC evaluated by home spirometry; however,
because of outliers, FVC measured at trial visits, a
secondary endpoint, was analyzed, indicating less
decline in the treated group than in the placebo group



(=17.8 mLvs. =113 mL). The other study examined
patients with an FVC decline of 5% or more in the
previous 24 months despite standard treatment.®”
The primary outcome was the change in percent
predicted FVC at week 48. A total of 127 patients
were randomly assigned to receive treatment with
pirfenidone or placebo. CHP was the most common
ILD (in 45% of the study participants). The study
was terminated prematurely after 127 individuals
had been randomized, because of low recruitment.
Pirfenidone had a slight advantage; however, some
data points were missing.

A meta-analysis©®®>®) included the two aforementioned
studies. The median difference in FVC was 100 mL
(95% CI, 98.1-101.9), and the six-minute walk distance
(25.2 m; 95% CI, 8.3-42.1) favored pirfenidone over
placebo. Changes in DL, also favored pirfenidone
(median difference, 3.0 mL/min/mmHg; 95% CI,
0.75-5.25), and the risk of DL, decreasing by more
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than 15% favored pirfenidone (relative risk, 0.27;
95% CI, 0.08-0.95).

In summary, a diagnosis of fibrotic ILD is required
for appropriate initial management. Antifibrotics
constitute a treatment option for patients with
increasing deterioration. More research is needed
in order to identify markers of increased risk of
progression in patients with ILD and determine the
likelihood of response to therapy with standard or
novel medications.
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