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Idiopathic pulmonary fibrosis:
current diagnosis and treatment
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ABSTRACT

Idiopathic pulmonary fibrosis (IPF) is a devastating chronic lung disease without a clear
recognizable cause. IPF has been at the forefront of new diagnostic algorithms and
treatment developments that led to a shift in patients’ care in the past decade, indeed
influencing the management of fibrotic interstitial lung diseases other than IPF itself.
Clinical presentation, pathophysiology, and diagnostic criteria are briefly addressed in
this review article. Additionally, evidence regarding the use of antifibrotics beyond the
settings of clinical trials, impact of comorbidities, and therapeutic approaches other than
pharmacological treatments are discussed in further detail.
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INTRODUCTION

Interstitial lung diseases (ILDs) comprise a heterogeneous
group of non-neoplastic diseases with various degrees
of inflammation and/or fibrosis. Some have known
causes; others have a set of recognizable risk factors and
pathogenic pathways but not a single identifiable etiology,
the so-called idiopathic interstitial pneumonias—among
which figures idiopathic pulmonary fibrosis (IPF), its most
prominent member, and regarded as the prototypical
fibrotic disease.(*:?

IPF is a chronic progressive fibrotic disease restricted
to the lungs that affects adult patients, mainly elderly
individuals (> 50 years of age, but usually > 65 years),
in a 2-3:1 male to female ratio, most commonly with a
history of concurrent or previous smoking.?

Epidemiological data are scarce, especially in low/
medium-income countries, but its incidence and
prevalence appear to be rising, reaching annual rates
of more than 8 and 28 cases per 100,000 population
per year, respectively.® In Brazil, Baddini-Martinez and
Pereira®® estimated, based on data from the USA, an
annual incidence of 3.5-5.1/100,000 population and a
prevalence of 7.1-9.4 per 100,000 population. Mortality
is high, and most patients have an estimated survival
of 3-5 years without treatment, which is comparable
to cancers with poor prognosis.(*)

Over the last decade, important advances regarding
IPF physiopathology, consensus diagnostic criteria, and
development of target medications have led to a new
era of understanding and treatment of ILDs.(®

PATHOPHYSIOLOGY

Although not entirely known, IPF is believed to derive
from recurrent epithelial injury in the lungs that are

susceptible to cellular aging and aberrant repair, resulting
in intense deposition of collagen through activated
myofibroblasts.”)

Short telomeres, determinants of cellular senescence,
associated with oxidative stress, mitochondrial
dysfunction, and protein dysregulation, are also part
of fibrosis initiation and progression, which occurs
through several mediators, such as TGF-3, IL-1pB, IL-6,
and IL-8.(® Up to one third of patients with IPF, either in
its familial or sporadic presentation, have recognizable
genes associated with pulmonary fibrosis (including, but
not only, IPF), most notably those related to telomere
length mutations (such as TERC, TERT, PARN, and RTEL1)
and a single nucleotide polymorphism (rs35705950) of
the promoter region of the MUC5B gene.*?

Although specific causes for IPF development are
unknown, some risk factors have been widely recognized
for their association with the disease, especially age,
male sex, and smoking. Other risk factors include
gastroesophageal reflux disease (GERD), obstructive sleep
apnea, air pollution, occupational exposures throughout
life (not leading to a specific pneumoconiosis), chronic
viral infections (such as hepatitis C and Epstein-Bar
virus), and a family history of ILD.®

CLINICAL PRESENTATION AND NATURAL
COURSE

IPF must be considered in adult patients (generally >
50 years of age) with an insidious course of progressive
dyspnea on exertion, dry cough, and “Velcro” crackles
on inspiration, sometimes with digital clubbing. Signs
of pulmonary hypertension, such as limb edema and
jugular vein distention, may be apparent in later stages
of disease.
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Constitutional symptoms should prompt the
investigation of alternative etiologies or associated
comorbidities, such as cancer. Additionally, a thorough
history of exposures (both environmental and
occupational), drugs, and infections as a cause of
ILD must be ruled out before a diagnosis of IPF can
be confidently made.*

Pulmonary function tests should be performed in all
patients, both for diagnostic purposes and especially
for prognosis and follow-up. A restrictive pattern with
low FVC, TLC, and DL, is the rule. FVC is the most
well studied parameter for mortality prediction, and
a relative decline > 10%, along with an absolute
decline > 5%, is used as a surrogate for disease
progression® and has been employed as an endpoint
for randomized controlled trials.

Prognostication in IPF can be challenging since the
disease course, although usually progressive, might
be unpredictable. Classically, patients present with a
slow and sustained loss of FVC over time, but some
might present with an accelerated decline in functional
capacity or even periods with stabilization.(®

The most widely validated prognostic tool was
developed in 2012 by Ley et al,*® the GAP index,
which comprises Gender, Age, and Physiology (FVC
and DL_). Field tests, such as the six-minute walk
test (6BMWT) and cardiopulmonary exercise testing,
might also be employed as surrogates for severity.
Hypoxemia on exertion occurs early in the disease
course and can also reflect disease progression.

Rarely might patients also present with an acute
exacerbation of IPF (AE-IPF), defined as a recent
worsening of dyspnea (usually within the last 30 days
or less), with new bilateral superposing consolidation
or ground-glass opacities on chest X-ray or HRCT
to previous fibrotic areas, excluding pulmonary
edema as a sole cause. AE-IPF is either triggered
by a known cause (such as infection, aspiration, or
drugs) or idiopathic (untriggered). This condition is
associated with poor prognosis and is responsible for
most IPF-related hospitalizations.*V

DIAGNOSIS

Multidisciplinary meetings remain the gold standard
for ILD diagnosis, including IPF. Ideally, patients
should be evaluated at an ILD specialized center
involving at least a group of clinicians, radiologists,
and pathologists. Accurate early diagnosis remains
suboptimal, delaying therapy initiation and frequently
submitting patients to incorrect treatments for other
conditions (such as COPD or congestive heart failure)
or with the use of proven harmful drugs (such as
corticosteroids and immunosuppressants).

A diagnosis of IPF requires definite exclusion of ILDs
with known causes, such as drug-related ILD, fibrotic
hypersensitivity pneumonitis (fHP), or connective
tissue disease-associated ILD. Once other causes of
ILD have been ruled out and/or IPF is suspected based
on clinical suspicion, a combination of clinical and
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radiological features should be employed to determine
the probability of IPF. Eventually, if lung biopsy is
performed (usually after a first multidisciplinary
meeting discussion), histopathological features are
added to the probability estimation.

A morphological pattern of usual interstitial
pneumonia (UIP), either a radiological or a
histopathological one, is required to establish an IPF
diagnosis. On the other hand, a UIP pattern has been
associated with other conditions, such as asbestosis,
fHP, and rheumatoid arthritis. Therefore, the exclusion
of alternative diagnoses remains central, even with
a typical UIP pattern on HRCT.(»

HRCT has become central to the diagnosis of IPF
(Table 1). The radiological appearance of UIP (or
typical UIP) has a strong correlation with histological
UIP, precluding the need for invasive procedures
(Figure 1). In other patterns, such as probable or
indeterminate UIP, BAL or lung biopsy could be
performed in order to improve diagnostic accuracy,
although a probable UIP pattern in an appropriate
clinical context of high suspicion of IPF is accepted
by most thoracic/respiratory societies as diagnostic
for IPF without biopsy (Figure 2), and some patients
might be unsuitable for invasive procedures.:®

Differentiating IPF from other diseases has gained
importance with current treatment approaches, but
it is usually easier said than done, especially when
dealing with diseases that might present with similar
behavior and radiological appearance, such as fHP.
Therefore, a provisional diagnosis with higher or
lower confidence is acceptable in many practical
clinical scenarios; however, the pursuit of alternative
diagnosis should be restless.(*2:+3)

When needed, lung sampling may be obtained either
through open lung biopsy (preferably video-assisted
thoracoscopy) or transbronchial cryobiopsy, which
has become increasingly available. Choosing the best
procedure should consider center expertise (both for
the procedure and the pathological interpretation),
individual contraindications, and preferences of
patients. Some biomarkers for molecular diagnosis
have shown promising results for a noninvasive
diagnosis of a UIP pattern; however, they have not
been incorporated into clinical practice and are not
recommended as a standard of care yet.(3%

In summary, the diagnostic criteria include the
exclusion of alternative diagnosis of ILD (extensively
investigated) and a UIP pattern on HRCT and/or lung
biopsy or a combination of HRCT and/or histological
patterns.®®

TREATMENT

Pharmacological treatment

The IPF treatment journey has been remarkable in
terms of the number of failures in almost 25 years
of clinical trials without positive results.(*> This
has been motivated by an early (and, nowadays,
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Table 1. HRCT findings in idiopathic pulmonary fibrosis (in relation to the usual interstitial pneumonia pattern).

uIP Probable UIP  Indeterminate Alternative Diagnosis
for UIP
Distribution « Subpleural inferior « Subpleural « Diffuse « Peribronchovascular
predominance inferior (without « Perilymphatic
« Might be asymmetrical ~ predominance subpleural « Upper or mid lung
and heterogeneous « Frequently predominance) Subpleural sparing
heterogeneous
HRCT » Honeycombing (with « Reticular o HRCT features « Lung findings:
characteristics or without traction pattern with of lung fibrosis o Cysts
bronchiectasis) traction that do not « Mosaic attenuation
« Irregular thickening of ~ bronchiectasis suggest any « GGO predominance (might be
interlobular septa « May have mild diagnosis found if diagnosed during an
« Superimposed to GGO (usually AE-IFP)
reticular pattern near areas of « Centrilobular micronodules
« Mild GGO bronchiectasis) + Nodules
+ Might have pulmonary * Absence of « Consolidations
ossification subpleural Mediasti o
sparing o Mediastinal findings:

« Pleural plaques
« Dilated esophagus

Based on Raghu et al.® UIP: usual interstitial pneumonia; GGO: ground-glass opacities; and AE-IPF: acute
exacerbation of idiopathic pulmonary fibrosis.

™~

Figure 1. HRCT patterns in relation to usual interstitial pneumonia (UIP). In A, UIP pattern, showing exuberant
honeycombing. In B, probable UIP pattern, with traction bronchiectasis and typical subpleural inferior distribution. In
C, indeterminate for UIP, showing mild reticular and ground-glass opacities.

Age > 60 years, Male, Smoking, No exposure, Crackles, ENA-
Honeycombing, Probable UIP/UIP
Progressive

Idiopatl

Age > 50 years, Female, Nonsmoker, Exposure, Extrapulmonary, ENA+

Ground-glass opacities, Alternative/NSIP
Stable

Figure 2. Probability of idiopathic pulmonary fibrosis based on clinical and radiological features. ENA: extractable nuclear
antigen; UIP: usual interstitial pneumonia; NSIP: nonspecific interstitial pneumonia.
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abandoned) hypothesis that IPF could be the final
pathway to persistent overt inflammation—most
notably due to a changing practice clinical trial, the
famously known PANTHER-IPF trial, that revealed an
excessive death rate in the group of patients treated
with a combination of prednisone, azathioprine, and
N-acetylcysteine.(**) Anticoagulants and pulmonary
circulation vasodilators have also been extensively
studied with no convincing evidence of efficacy.®**

The understanding of IPF as a mostly fibrotic disease
with minimal or no inflammation has inaugurated the
antifibrotic era with two currently approved drugs:
pirfenidone and nintedanib. Both have been FDA-
approved in 2014, after concomitant publication of
their phase III trials, although pirfenidone had already
been used in Europe and Asia based on previous
trials.(*¢17) Recently, the “ILD world” has witnessed
the growth of antifibrotic indications beyond IPF,
the prototypical fibrotic disease, including their use
for systemic sclerosis, unclassifiable ILD, and the
progressive fibrotic phenotype.

Pirfenidone

The mechanism of action of pirfenidone is yet to be
completely understood, but it is believed to reduce
pro-fibrotic mediators, fibroblastic proliferation, and
myofibroblast differentiation, mainly through TGF-8
downregulation.

The recommended dosage is three 267-mg capsules
thrice a day. The most common adverse reactions
include cutaneous rash or photosensitivity and
gastrointestinal effects (mainly nausea or vomiting).
Hepatic function should be monitored after treatment
initiation owing to the risk of toxicity.®

Nintedanib

Nintedanib is a tyrosine kinase inhibitor that acts
mainly through three receptors: fibroblast growth
factor receptor (FGFR), platelet-derived growth factor
receptor (PDFGR) and vascular endothelial growth
receptor (VEGFR).

The suggested posology consists of 150 mg twice
daily. The most common adverse reactions include
gastrointestinal side effects, mainly diarrhea (about
60% of patients). Loperamide or dose reduction is
usually effective in its management. Liver enzymes
should also be monitored because of the increased
risk of toxicity. It should also be administered with
caution in patients with recent cardiovascular events
or concomitant use of anticoagulants owing to its
mechanism of action (including an exclusion criterion
for these populations in pivotal trials).(*®

The pivotal trials that culminated in the new paradigm
of IPF treatment used a surrogate endpoint of FVC
decline over 52 weeks, demonstrating an attenuation
of functional loss by approximately 50% in a year.
However, aggregated data from studies and, more
recently, real-world cohort studies (mainly from world
registries from different regions of the globe) have
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consistently shown mortality reduction, augmented
progression-free survival, and reduced acute
exacerbations, with sustained long-term effects. (%20

Nathan et al.?") evaluated aggregated data from
three main pirfenidone randomized trials (CAPACITY
004, CAPACITY 006, and ASCEND trials) and found
a 52-week mortality reduction.%-?2) Similarly, the
combination of phase II (TOMORROW) and phase III
(INPULSIS I and INPULSIS 2) trials of nintedanib have
also shown mortality reduction in 52 weeks, when
compared with placebo, as well as a delayed time
to a first acute exacerbation and a borderline (not
significant) reduction of mortality from all causes.**:2%
A further analysis that included the extended open-
label trial (INPULSIS-ON)®©* and an exploratory phase
ITIb trial (combined for more than 1,000 patients)
suggested a 5-year extended survival in the treated
group of patients (median survival of 3 years in the
placebo group and of 8 years in the treated group).

Outside the clinical trial settings, evidence also
supports the use of antifibrotics. Dempsey et al.(>>
evaluated a large database of over 8,000 patients in
the USA using propensity score matching and found a
global mortality reduction and fewer hospitalizations
in the treated group. No differences were found
between both the available medications, suggesting
a similar efficacy. A Korean group of researchers
conducted a similar analysis with longer follow-up
and found a similar reduction in mortality, respiratory
hospitalizations, acute exacerbations, and annual
mortality rates at 1, 3, and 5 years.®®

Several national or regional registries with real-world
data have corroborated these findings. The Australian
IPF Registry, which included patients with several
comorbidities, a wide range of disease severity, and
older age (i.e., patients usually left out of randomized
trials), found better survival in the patients treated with
antifibrotics regardless of disease severity at baseline.
(27) Accordingly, the Finish IPF registry encompassed
28 centers and found a survival benefit in patients
who received at least 6 months of treatment, even
when taking account of between-group differences
due to access to treatment (medication was reserved
for patients with FVC between 50-90% of predicted
values).®® The Swedish IPF registry also found a
survival benefit and longer transplant-free survival in
patients with more severe disease (GAP index > 2).¢%

The 2-year follow-up analysis of the German IPF
registry likewise found a significant reduction in
mortality from 87% in the treated group against
46% in patients without treatment in 1 year, and
from 62% against 21%, respectively, in the 2-year
period. Curiously, these findings remained significant
even after a multivariate analysis that failed to
demonstrate any difference in lung function loss in
the period between the two groups, suggesting that
antifibrotic treatment benefits in mortality reduction
might occur regardless of FVC and DL  trajectories.C%



More recently, a systematic review and meta-analysis
of 26 studies®*Y comprising almost 13,000 patients
have shown a reduction in mortality from all causes,
with a relative risk of 0.55 (95% CI, 0.45-0.66)
favoring antifibrotics. The effect was consistent across
a sensitivity analysis and in different subgroups,
including study type (randomized trial or cohort study),
risk of bias, duration of follow-up, and studied drug.
The same study suggested a reduction in AE-IPF risk
of the same magnitude (hazard ratio [HR] = 0.63;
95% CI, 0.53-0.76).G

Given the rarity of the disease and the costs and
restraints of conducting randomized controlled trials
in this population of patients, although findings of
aggregated populations and real-world data are largely
subject to bias,*?) one might anticipate that the current
evidence is almost definitive. Therefore, it should be
regarded as enough to reassure a probable survival
benefit and a significant reduction in mortality due
to IPF, while further studies should assess the effects
of new drugs currently under development or waiting
for evidence-based analysis in combination with the
current standard of care (Table 2).(16:17,19-28,30,31,33-41)

GERD treatment

The latest IPF guidelines® have withdrawn an
early conditional recommendation of universal
GERD treatment for IPF patients (even without
symptoms) with antacid therapy. The prevalence
of GERD in IPF patients is high, but evidence for its
treatment (regarding lung disease) is conflicting.
A recent meta-analysis failed to demonstrate any
effect on mortality, number of hospitalizations, or
functional decline in patients treated with proton pump
inhibitors.(“?) Reflux surgery has also been proposed;
however, although safe, the primary endpoint was not
reached in a randomized controlled trial.“>) Therefore,
GERD treatment in the IPF population should follow
recommendations from GERD guidelines.®

Special situations

Early or late disease

The efficacy of antifibrotic therapy (AFT) seems
to be ubiquitous, working just as well in the subset
of patients with early disease as in those with more
advanced disease.*>444> Early initiation of AFT is
advocated due to its effect of attenuating functional
loss (although not reversing any), but this decision
should also consider diagnostic confidence, safety
profile, life expectancy, and quality-of-life issues.
However, the unpredictable course of the disease and
the risk of AE-IPF warrant a prompt decision (without
long watchful waiting periods). On the other hand,
patients with more advanced disease (such as those
with FVC < 50%) are still AFT candidates, since the
effect of treatment is of the same magnitude, but
greater mortality and increased risk of adverse effects
should guide therapeutic decisions.

Amaral AF, Colares PFB, Kairalla RA ’p

Elderly

IPF is an elderly disease, with rare exceptions
(mostly in the context of familial IPF). However,
patients > 75 years of age have an increased risk
of adverse effects and higher discontinuation rates.
Therefore, AFT should be used with more caution
in this population.“® Notwithstanding, frailty, as a
measure of functional age, is very common in elderly
IPF patients“” and seems to have a greater impact
on adverse events than biological age itself (even
when adding measurement of telomere length to the
analysis).“® Hence, identifying patients with a critical
state of frailty may be a better option than using age
alone when selecting appropriate therapeutic strategies.

Switching

Although severe adverse events are rare and most
side effects are manageable, some patients discontinue
medication due to intolerance. Additionally, some
patients may have their medication switched due
to inefficacy (usually defined as a > 10% decline in
FVC in 1 year or an acute exacerbation). Switching
AFT appears to be safe, but evidence of its efficacy
is scarce. In addition, AFT efficacy does not seem to
disappear after an event of progression; therefore,
continuity seems to be a reasonable option (and
preferred over discontinuation alone). -5

Accessibility

AFT in some countries, including Brazil, is restricted
and, sometimes, exacerbates social disparities in access
to health care (for instance, due to its prohibitive
costs or in situations where medication is obtained
only through litigation). European registries show that
treatment availability rates vary from 26% to 78%
for patients at different sites.(?®52) The Latin-American
IPF registry (REFIPI) showed that 72% of participants
were on some antifibrotic medication; however,
underrepresentation of most populated countries/
regions and selection bias probably overestimated
access.“Y) Many international regulation agencies,
including those in Canada (CADTH), Australia (PBS),
Portugal (Infarrmed), and the United Kingdom (NICE),
have incorporated access to antifibrotics in their
standard of care.

Comorbidities

Comorbidity incidences surpass what would be
expected for IPF patients even after taking into account
shared risk factors (such as smoking and age) and
have a negative impact on prognosis.©® In addition
to GERD (addressed above), some comorbidities
deserve special attention (Figure 3).

Lung cancer

The risk of lung cancer is increased in IPF patients,
and this is one of the leading causes of mortality in
this population.®® The most frequent histology is
squamous cell carcinoma, and most cancers are found
in the lower lobes (as opposed to adenocarcinomas and
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upper lobe predominance in the general population).
The concomitancy of diagnosis is associated with
poor prognosis (worse than the sum of each isolated
condition), even with potentially resectable nodules (i.e.,
early disease), and treatment can be very challenging,
since all treatment modalities (chemotherapy,
radiotherapy, or surgery) are associated with increased
risks, especially that of AE-IPF.(55% Some experts
recommend screening patients with HRCT annually,
even if clinically stable, due to the augmented risk
of lung cancer; however, the frequency of screening,
concerns with unnecessary radiation exposure, and
clear benefits of this strategy remain unknown.

Pulmonary hypertension

Pulmonary hypertension (PH) is a common IPF
complication and has long been associated with
increased mortality risk.(®:>> Several pulmonary
circulation vasodilators have been studied for IPF
treatment (even without concomitant PH); however,
although these medications appear to be safe, they
have not been demonstrated to benefit the disease
course. Inhaled therapies (specifically treprostinil)
have shown promising results, with increased walk
distance on 6MWT, longer time to clinical worsening,
and decrease in brain natriuretic peptide when
compared with placebo in a clinical trial.*® However,
the short follow-up period and high discontinuation
rates highlight the need for confirmation of these
promising results in future trials.

Cardiovascular disease

ILDs in general, and IPF in particular, increase
the risk of cardiovascular disease, mainly acute
myocardial infarction (MI) and chronic coronary
artery disease (CAD). A cohort study of over 68,000
patients suggested that IPF is an independent risk
factor for CAD (even after taking into account other
risk factors such as age and smoking), especially in
the population of patients between 60 and 79 years

Respiratory
Obstructive Sleep Apnea
Pulmonary Hypertension
Emphysema

Lung Cancer

Amaral AF, Colares PFB, Kairalla RA

of age.®”) Although chronic CAD was more common
in men, women had a higher risk of acute MI. A
particular challenge is the differential diagnosis of
worsening dyspnea in IPF patients (since CAD can
lead to dyspnea or fatigue as an anginal equivalent)
and exercise-induced hypoxia that could lead to
increased ischemic events; therefore, a high index
of suspicion from doctors is needed to diagnose CAD
and MI in this population.®”

Sleep disorders

Obstructive sleep apnea is extremely common in
IPF patients, with a prevalence ranging from 50%
to 90%. Some authors have suggested a common
physiopathology of the two entities, with high-pressure
swings, intermittent hypoxia, and association with
GERD (and microaspirations) as possible etiologies
for IPF due to recurrent injury. Most patients have
less typical symptoms (such as excessive daytime
sleepiness, snoring, and witnessed apnea). Likewise,
lower BMI and higher desaturation indices, sometimes
even in the absence of obstructive events, are found.
Treatment with positive pressure (CPAP) seems
challenging, with lower adherence and uncertainty
regarding its efficacy.®®

Mood disorders

Patients with IPF are at an increased risk for anxiety
and depression. Symptoms of both disorders may be
present in up to two-thirds of patients, even without
fulfilling criteria for a specific mental illness. These
symptoms correlate with respiratory symptoms (i.e.,
cough and dyspnea) and with disease severity, GAP
index, and walk distance on the 6MWT.®*

Emphysema

IPF and COPD share many risk factors, especially
age and smoking; therefore, emphysema findings on
HRCT are common (in up to 30% of IPF patients).
However, the clinical impact of this finding will come

Neurological

Anxiety/Depression

Cardiovascular

Coronary Artery Disease

Digestive

Gastroesophageal Disease

Figure 3. Main comorbidities in idiopathic pulmonary fibrosis.
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down to the extension of both diseases—the upper
predominance of emphysema and lower predominance
of fibrosis constitutes a separate entity, frequently
referred to as “combined pulmonary fibrosis and
emphysema” or CPFE. The North-American IPF registry
estimated the prevalence of CPFE in IPF patients to
be approximately 13%. CPFE has some important
distinct characteristics, such as pulmonary function
pseudonormalization (with relative preservation of
flows and volumes and accentuated loss of DL ),
which impairs the use of FVC in the follow-up of
this population. Besides that, PH seems to be more
prevalent in this subgroup and has been associated
with worse prognosis, although it can probably be
explained by the sum of the extension of the two
major components (emphysema and fibrosis).©9

Acute exacerbation

AE-IPF, as previously defined, is a rather frequent
and life-threatening event in IPF patients, accounting
for a number of IPF-related deaths. Prognosis is poor,
with mortality rates as high as 50%. Baseline disease
severity negatively impacts the risk of AE-IPF.

No treatment has been shown to be effective,
and corticosteroids remain the treatment of choice;
however, evidence for this suggestion relies mainly
on retrospective data and expert opinion. Several
immunomodulatory therapies have already been
employed as well, with conflicting results and relying
a lot on single-center experiences.**) Prevention
of AE-IPF with antifibrotics remains the sole best
evidence-based treatment, although many patients
may still experience an AE-IPF event while on AFT
(although with a delayed time to the first event and
decreased frequency).

Acute or acute-on-chronic respiratory failure in these
patients can be incredibly challenging. Mechanical
ventilation (MV) in this population shares many
features with ARDS, with greater lung heterogeneity
but no lung recruitability, making protective ventilation
strategies almost impossible in some cases (Figure 4).
Employment of higher PEEP values has been associated
with increased mortality, probably due to greater
hyperinflation of healthy (with better compliance) lung
portions, although no causality has been established.
Owing to the high mortality rates, some authors have
considered IPF a contraindication to MV, unless in the
context of a bridge to lung transplant (LTx), but it
might be employed in other situations, such as elective
surgeries (e.g., surgical lung cancer treatment), when
patients’ initial presentation of the disease is an AE-IPF,
and even in some special conditions (such as COVID-19
in a patient with early or moderate disease, which is
thought to be reversible in an expected time frame).
Noninvasive ventilation seems to be an alternative, but
with a greater risk of barotrauma. The use of high-flow
nasal cannula is a feasible option, with decreased
work of breathing and delivery of high Fio, with better
tolerability; however, evidence for its use (regarding
clinical endpoints) is also lacking.®"

J Bras Pneumol. 2023;49(4):e20230085

Lung transplantation

Every patient with IPF should be considered for
referral to a LTx center at diagnosis due to its poor
prognosis, unless contraindications are readily
identified, although inclusion in waiting lists must
take account of the disease course (including
hospitalizations) and the presence of comorbidities
such as PH. ILD has surpassed COPD as the primary
indication for LTx in the USA since an allocation
score system has been adopted. Adequate selection
of candidates is crucial, involving the impact of
comorbidities, adherence to treatment, social and
emotional aspects, and general risk profiling in order to
achieve better outcomes, especially in settings of scarce
supply of donors. Median survival is approximately 5
years, and many complications may arise after the
procedure, particularly infection and chronic lung
dysfunction; however, it has been demonstrated that
LTx increases survival and improves symptoms in
patients with advanced IPF.©®

Rehabilitation

A pulmonary rehabilitation program (PRP) appears
to be safe and is associated with improvement in
symptoms, exercise capacity, and general quality of life.
Data regarding long-term effects and mortality are still
lacking, but it may be considered for any symptomatic
patient with IPF. PRPs are also frequently employed
perioperatively in LTx to improve outcomes.(©¢?

Symptom management and advanced disease

Disease course modifying drugs, such as AFT,
have changed IPF treatment paradigms, but are
not ideal, since disease course is still inexorable,
besides having little or no impact on quality of life;
therefore, caring for patients with IPF must include
general measures, such as education about the
disease course, smoking cessation strategies (when
applicable), and immunization, along with palliative
care (Figure 5). Palliative care is defined as symptom-
based treatments aimed at improving quality of life
and relief from suffering when indicated. It is often
applied only to end-of-life care, but its use in early
stages of diseases has been associated with extended
survival and better quality of life in patients with
lung cancer and refractory dyspnea from different
causes.®® Advanced care planning is key, preferably
when patients are still able to make active decisions
regarding their treatment strategies. ¢

Indications for ambulatory oxygen therapy generally
follow those for COPD patients (Spo, below 88% at
room air or between 88% and 90% when associated
with polycythemia and/or PH), although evidence is
limited for IPF patients. Exercise-induced hypoxia starts
earlier in the course of disease, and oxygen use may
alleviate symptoms, increase walk distance, and even
improve short-term quality of life; however, health
care costs and the burden of oxygen delivery systems
should be weighed against their potential benefits.©>
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Figure 4. Mechanical ventilation parameters in a patient with acute exacerbation of idiopathic pulmonary fibrosis.
Mechanical ventilation in this setting can be very challenging: note the high concentrations of oxygen (Fio, = 75%) and
low static lung compliance (estimated on 11 mL/cmH,0), with high driving pressure swings (22 cmH,0) even with high
respiratory rates (42 breaths/min) to prevent severe respiratory acidosis.

Dyspnea is usually the most debilitating symptom
and can be effectively treated with opioids (e.g.,
morphine), alongside oxygen therapy, and PRP when
indicated. Other nonpharmacological strategies such as
breathing techniques, a hand-held fan, pacing guidance,
and access to a breathlessness support service have
been employed with great success in the treatment
of refractory patients.(® Cough is another important
symptom and is sometimes very intense, and opioids
are also first-line options, although codeine is usually
preferred over morphine. Other strategies include
treatment of comorbidities (such as GERD and rhinitis)
and several options with lower quality evidence (such
as gabapentin, corticosteroids, and even pirfenidone).

Perspectives

IPF remains the prototypical fibrotic ILD and, although
AFT has been expanded to other ILDs, its long-standing
history of trials, the validation of FVC as a surrogate
endpoint, its presentation as an almost exclusively
fibrotic disease, and its poor survival (which makes
it suitable for shorter term studies) makes it an ideal
candidate for trying out new therapies. In addition,
current treatments, although effective, are far from
perfect, since their effect on ameliorating lung function
decline might be considered mere palliation, even if
prolonged survival is indeed achieved.

Three recent drugs have shown promising results in
phase II trials: pamrevilumab, a monoclonal antibody

against connective-tissue growth factor, which reduced
FVC decline in 48 weeks(®”); recombinant human
pentraxin-2 protein, which showed a sustained effect
on attenuating functional and walking distance declines
in 24 weeks,®® although a phase III open-label trial
evaluating its safety and efficacy was terminated early
due to an interim analysis indicating futility®®; and a
phosphodiesterase 4B inhibitor that prevented lung
function decline at 12 weeks.”® Currently, at least 15
randomized controlled trials are underway to evaluate
the treatment of patients with chronic IPF or AE-IPF.

The future of IPF treatment, therefore, holds new
perspectives of integrating early, less invasive diagnosis
(with an essential role of biomarkers, which have been at
the forefront of a great deal of research) and therapies
aimed at restraining disease progression, most probably
based on personalized or precision medicine (through
targeting of genetic modification, for instance).’
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Figure 5. Management of patients with idiopathic pulmonary fibrosis.
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