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Abstract
Idiopathic pulmonary fibrosis is a type of chronic fibrosing interstitial pneumonia, of 
unknown etiology, which is associated with a progressive decrease in pulmonary 
function and with high mortality rates. Interest in and knowledge of this disorder have 
grown substantially in recent years. In this review article, we broadly discuss distinct 
aspects related to the diagnosis and treatment of idiopathic pulmonary fibrosis. We 
list the current diagnostic criteria and describe the therapeutic approaches currently 
available, symptomatic treatments, the action of new drugs that are effective in slowing 
the decline in pulmonary function, and indications for lung transplantation. 

Keywords: Idiopathic pulmonary fibrosis/diagnosis; Idiopathic pulmonary fibrosis/therapy; 
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Concept

Idiopathic pulmonary fibrosis (IPF) is a specific form 
of chronic, progressive fibrosing interstitial pneumonia 
of unknown cause. It occurs primarily in older adults, 
predominantly in the sixth and seventh decades of 
life, being limited to the lungs. It is associated with 
the histological/radiological pattern of usual interstitial 
pneumonia (UIP).(1-3) Prognosis is significantly worse in 
patients with the histologically confirmed UIP pattern 
of IPF than in those with other histological patterns of 
chronic interstitial pneumonia.(4) Therefore, there is a 
need to establish an accurate diagnosis of IPF, a process 
that is undoubtedly challenging. 

Patients with IPF present with a median survival of 
50% at 2.9 years after diagnosis.(1,4) However, given 
the varied natural history of the disease, it is difficult to 
determine an accurate prognosis for patients with newly 
diagnosed IPF.(5) 

Diagnostic aspects

For a definitive diagnosis of IPF, an integrated multidis-
ciplinary approach involving pulmonologists, radiologists, 
and pathologists is required. The diagnosis of IPF is 

based on the absence of a known cause of pulmonary 
fibrosis and the presence of the UIP pattern, the former 
being a key factor in the diagnostic process. Even when 
a surgical lung biopsy (SLB) reveals a histological pattern 
of UIP, a definitive diagnosis requires the exclusion of 
other medical conditions that are associated with the UIP 
pattern, including connective tissue diseases, chronic 
hypersensitivity pneumonitis (CHP), drug-induced lung 
injury, asbestosis, familial pulmonary fibrosis, and 
Hermansky-Pudlak syndrome.(1,6,7) 

The 2011 American Thoracic Society (ATS)/European 
Respiratory Society (ERS)/Japanese Respiratory Society 
(JRS)/Asociación Latinoamericana del Tórax (ALAT) guide-
lines for the diagnosis of IPF recommend a combination 
of criteria involving HRCT findings and histopathological 
features.(1) The ATS/ERS/JRS/ALAT guidelines reinforce 
previous conclusions that HRCT has a primary role in 
the diagnosis of IPF. In the appropriate clinical context, 
HRCT findings of UIP eliminate the need for SLB (Chart 
1). However, SLB is recommended for patients in whom 
HRCT findings meet the criteria for “possible UIP” or 
“inconsistent with UIP” (Chart 2). Specific combinations 
of HRCT and histopathological patterns are also provided 
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in the guidelines, the likelihood of IPF being defined 
as definite, probable, or possible (Chart 3).(1) 

After the publication of the ATS/ERS/JRS/ALAT 
guidelines,(1) some questions were raised. The Brazilian 
Thoracic Association Guidelines for Interstitial Lung 
Diseases(6) raised the question of whether HRCT findings 
meeting the criteria for possible UIP plus SLB findings 

consistent with possible UIP or nonclassifiable fibrosis 
can really be considered indicative of “probable IPF”. The 
question was whether the presence of homogeneous 
fibrosis with inflammation, as described for possible 
UIP, is really consistent with the histological pattern of 
UIP.(6) In addition, cases of nonclassifiable fibrosis might 
be secondary to sampling errors or clinical conditions 

Chart 1. HRCT criteria for the diagnosis of usual interstitial pneumonia.a 
UIP pattern (all four criteria) Possible UIP pattern 

(all three criteria)
Inconsistent with UIP pattern 

(any of the seven criteria)
•	 Subpleural, basal 

predominance
•	 Subpleural, basal 

predominance
•	 Upper or middle lung 

predominance
•	 Reticular abnormality •	 Reticular abnormality •	 Peribronchovascular 

predominance
•	 Honeycombing with or without 

traction bronchiectasis
•	 Absence of findings listed as 

inconsistent with UIP (see third 
column)

•	 Extensive ground-glass 
abnormality (more extensive 
than reticular abnormality)

•	 Absence of findings listed as 
inconsistent with UIP (see third 
column)

•	 Diffuse micronodules 
(bilateral, predominantly in 
the upper lobes)

•	 Discrete cysts (multiple, 
bilateral, away from areas of 
honeycombing)

•	 Mosaic attenuation or air 
trapping (bilateral, in three or 
more lobes)

•	 Peribronchial or lobar 
consolidation

UIP: usual interstitial pneumonia. aBased on Raghu et al.(1) 

Chart 2. Histological criteria for the diagnosis of usual interstitial pneumonia.a

Pattern Features

UIP (all four criteria) •	 Evidence of marked fibrosis/architectural distortion with or without 
honeycombing in a predominantly subpleural/paraseptal distribution

•	 Presence of patchy involvement of lung parenchyma by fibrosis

•	 Presence of fibroblast foci

•	 Absence of features against a diagnosis of UIP suggesting an alternate 
diagnosis

Probable UIP (all three criteria) •	 Evidence of marked fibrosis/architectural distortion with or without 
honeycombing

•	 Absence of either patchy involvement or fibroblastic foci, but not both

•	 Absence of features against a diagnosis of UIP suggesting an alternate 
diagnosis or honeycomb changes only

Possible UIP (all three criteria) •	 Patchy or diffuse involvement of lung parenchyma by fibrosis, with or 
without interstitial inflammation

•	 Absence of other criteria for UIP

•	 Absence of features against a diagnosis of UIP suggesting an alternate 
diagnosis

Not UIP (any of the six criteria) •	 Hyaline membranes (unless the biopsy was performed during an AE)
•	 Extensive areas of organizing pneumonia
•	 Granulomas
•	 Marked interstitial inflammatory cell infiltrate away from honeycombing
•	 Predominant airway-centered changes
•	 Other features suggestive of an alternate diagnosis

Nonclassifiable fibrosis •	 Biopsy findings revealing a pattern of fibrosis that does not meet the 
criteria for UIP or other idiopathic interstitial pneumonias

UIP: usual interstitial pneumonia; and AE: acute exacerbation. aBased on Raghu et al.(1) 
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other than IPF. Another important point is the possibility 
of IPF despite HRCT findings inconsistent with UIP. In 
the appropriate context, ground-glass opacities at the 
lung bases and in the subpleural regions, which are 
most commonly found in patients with accelerated IPF, 
plus SLB findings consistent with definite or probable 
UIP can be indicative of IPF. Therefore, the diagnostic 
criteria in the Brazilian Thoracic Association Guidelines 
for Interstitial Lung Diseases(6) differ to some degree 
from those in the ATS/ERS/JRS/ALAT guidelines.(1) 
In Brazil, IPF is not classified as definite, probable, or 
possible (Chart 4). Despite being more practical, these 
criteria have yet to gain wide acceptance in the country. 

In a case-control study conducted in Spain, 20 of 
46 cases diagnosed with IPF on the basis of the 2011 
ATS/ERS/JRS/ALAT guidelines(1) were reviewed at a 
center specializing in CHP, where they were found 
to meet diagnostic criteria for CHP.(8) Although the 
aforementioned findings raise concerns regarding the 
reliability of a UIP diagnosis based solely on HRCT 
findings, they were not sufficiently compelling to warrant 
changes in the 2011 ATS/ERS/JRS/ALAT diagnostic 
criteria for IPF.(1) Nevertheless, they underscore the 
importance of thoroughly investigating environmental 
exposure in patients with interstitial lung disease.(9) 

Differential diagnosis

In patients suspected of having IPF, other diagnoses 
should be carefully considered. Patients with HRCT 
findings consistent with probable or possible UIP are 
frequently encountered in clinical practice, and the 
differential diagnosis should include CHP and fibrotic 
nonspecific interstitial pneumonia. However, a proportion 
of such patients do not undergo SLB, either because 
of contraindications (comorbidities, advanced age, or 
disease severity) or because of their unwillingness to 
undergo a surgical procedure. 

In this context, bronchoscopy with BAL can be useful 
in raising the suspicion of CHP, lymphocytosis in BAL 
fluid generally being above 30%.(1,6) It is of note that 
transbronchial biopsy is not useful in patients suspected 
of having UIP. However, recent data suggest that an 
emerging technique known as bronchoscopic cryobiopsy 
can be useful in this scenario.(10) 

It is important to exclude pulmonary involvement by 
collagen vascular disease in patients with interstitial 
fibrosing diseases such as rheumatoid arthritis and 
systemic sclerosis, even in those in whom HRCT findings 
are consistent with UIP, especially in the presence of 

suggestive complaints or a family history of autoimmune 
disease.(7) It is also important to screen family members 
(including distant relatives) for pulmonary conditions, 
given that familial interstitial lung disease is common. 

Early and accurate diagnosis of IPF is a challenge. 
Auscultation findings of late inspiratory crackles and 
pan-inspiratory crackles, particularly “Velcro” crackles, 
constitute an important warning sign of IPF.(11) Given 
that IPF is currently overdiagnosed on the basis of 
HRCT findings, there is an urgent need for standardizing 
diagnostic approaches. With regard to HRCT evaluation, 
it is still difficult to distinguish between honeycombing 
and traction bronchiectasis or between honeycombing 
and combined pulmonary fibrosis and emphysema, for 
example.(12) Although it is often helpful to compare 
HRCT and histological findings, not all patients benefit 
from that. Multidisciplinary meetings are essential for 
an accurate diagnosis in patients in whom it is difficult 
to use the proposed criteria. 

Paradigm shifts and treatment 
failure

The treatment of IPF initially focused on inflamma-
tion and fibrosis; that is, injury or damage triggers 
inflammation, and the onset of fibrosis leads to lung 
repair.(1) However, in patients with IPF, there is little 
or no inflammation, and fibrosis is progressive and 
massive. Paradigm shifts regarding the pathogenesis 
of IPF, which is now considered to be primarily a 
fibrosing, epithelial/mesenchymal disorder, led to 
studies investigating new therapeutic modalities.(13) 

Until 2000, various terms were used in order to refer 
to IPF (including fibrosing alveolitis, chronic idiopathic 
pneumonia, and fibrosing pneumonitis), and various 
histological patterns were associated with it. In that 
year, an international consensus statement was 
published, standardizing the terminology and precisely 
defining the disease.(14) Therefore, all studies published 
before 2000 have serious limitations because they 
did not use the current criteria for defining IPF. It is 
also of note that small case series and single-center 
studies conducted earlier have been complemented 
by randomized studies in which the sample size has 
been effectively calculated, many of which have been 
multicenter in nature. 

Recent studies investigating the treatment of IPF 
include numerous clinical trials showing negative 
results, some of which are summarized in Chart 5. 

Chart 3. Combination of HRCT and lung biopsy findings for the diagnosis of idiopathic pulmonary fibrosis. 
HRCT findings Histological findings Diagnosis

UIP No biopsy required IPF
Possible UIP UIP or probable UIP IPF
Possible UIP Possible UIP or nonclassifiable fibrosis Probable IPF
Inconsistent with UIP UIP Possible IPF

UIP: usual interstitial pneumonia; and IPF: idiopathic pulmonary fibrosis. aBased on Raghu et al.(1)
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The body of acquired knowledge on certain drugs is 
of particular interest. 

For decades, corticosteroids have been the standard 
therapy for “pulmonary fibrosis”, on the basis of 
retrospective studies including few patients and no clear 
definition of the lung disease being treated. (15) Although 
corticosteroids are quite useful in the treatment of 
interstitial lung diseases such as nonspecific interstitial 
pneumonia and cryptogenic organizing pneumonia, 
there is no evidence for the use of corticosteroids in 
the treatment of IPF. In addition to having many side 
effects and increasing the number of comorbidities, 
corticosteroids have been reported to be associated 
with an increased occurrence of acute exacerbations 
(AEs).(15) 

The immunosuppressants azathioprine and 
cyclophosphamide, which are commonly used in the 
treatment of connective tissue disease-associated 
interstitial lung diseases, are not recommended for 
patients with IPF. In a randomized, double-blind, 
placebo-controlled study, hospitalization and mortality 
rates were significantly higher in the group of IPF 
patients receiving a combination of low-dose corti-
costeroids, N-acetylcysteine (NAC), and azathioprine 
than in the group of IPF patients receiving placebo.(16) 
The immunosuppression caused by the combination 
of low-dose prednisone and azathioprine is likely to 
have substantially influenced the results. Therefore, 
the use of immunosuppressants in patients with IPF 
is currently proscribed. 

IFN-γ is an endogenous cytokine that has antifibrotic, 
immunomodulatory, and antiproliferative properties. 
Numerous animal model studies have suggested that 
IFN-γ has a therapeutic role in patients with fibrotic lung 
disease. A preliminary study published in 1999 suggested 
that IFN-γ provides some degree of clinical efficacy.(17) 
The aforementioned findings led to two multicenter, 
randomized, double-blind, placebo-controlled studies, 
the results of which were disappointing.(18,19) Those 
two studies were important because they showed that 
large, placebo-controlled clinical trials were feasible 
in patients with IPF, marking the beginning of a new 
era in IPF clinical research. 

A precursor of glutathione, NAC is a major endogenous 
antioxidant present in the lungs. Oxidative stress in 
alveolar epithelial cells is considered to be one of the 

pathways involved in the pathogenesis of IPF, and 
glutathione levels appear to be decreased in patients 
with IPF. NAC replacement increases blood glutathione 
levels in such patients. In the Idiopathic Pulmonary 
Fibrosis International Group Exploring N-Acetylcysteine 
I Annual (IFIGENIA) trial, it was suggested that the 
addition of 1,800 mg of NAC to a therapeutic regimen 
of low-dose prednisone and azathioprine can slow the 
decline in pulmonary function in patients with IPF.(20) 
The methodological limitations of that study(20) led to 
a randomized clinical trial designated PANTHER-IPF, 
conducted by the Idiopathic Pulmonary Fibrosis Clinical 
Research Network, sponsored by the US National 
Heart, Lung, and Blood Institute, and comparing the 
effects of NAC alone with those of placebo in patients 
with IPF.(21) At 60 weeks, no statistically significant 
differences were found between the NAC group (in 
which there was a decline of 180 mL in FVC) and the 
placebo group (in which there was a decline of 190 mL 
in FVC).(21) In addition, mortality was similar between 
the two groups, as were AE rates. Therefore, there is 
currently no evidence to support the use of high-dose 
NAC in the routine treatment of patients with IPF. 

Albeit frustrating, the numerous clinical trials showing 
negative results were important because they provided 
a deeper understanding of the natural history of IPF 
and a better characterization of outcomes for future 
studies. 

Specific treatment of lung disease

Although several drugs have been investigated as 
potential treatments for IPF in randomized clinical trials, 
only two have been shown to be effective, namely 
pirfenidone and nintedanib. 

For decades, the antifibrotic properties of pirfenidone 
have been investigated in various animal models. (22) 

Chart 4. Combination of HRCT and lung biopsy findings for 
the diagnosis of idiopathic pulmonary fibrosis, in accordance 
with the 2012 Brazilian Thoracic Association Guidelines for 
Interstitial Lung Diseases.a 

HRCT findings Histological findings
UIP No biopsy required
Possible UIP UIP or probable UIP
UIP or possible UIP with 
ground-glass opacities at 
the lung bases

UIP or probable UIP

UIP: usual interstitial pneumonia. aBased on Baldi et al.(6) 

Chart 5. A few randomized, double-blind, placebo-controlled 
clinical trials whose primary outcomes were not met. 

Author Medication
Idiopathic Pulmonary Fibrosis 
Clinical Research Network et al.(16)

NAC, prednisone, 
and azathioprine

Raghu et al.(18) IFN-γ 1b
King Jr et al.(19) IFN-γ 1b
Idiopathic Pulmonary Fibrosis 
Clinical Research Network et al.(55)

Sildenafil

Raghu et al.(66) Etanercept
King TE Jr et al.(67) Bosentan
Daniels et al.(68) Imatinib
King Jr et al.(69) Bosentan
Malouf et al.(70) Everolimus
Noth et al.(71) Warfarin
Raghu et al.(72) Ambrisentan
Raghu et al.(73) Macitentan
Shulgina et al.(74) Co-trimoxazole
Idiopathic Pulmonary Fibrosis 
Clinical Research Network et al.(75)

NAC

NAC: N-acetylcysteine. 
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There is mounting evidence that pirfenidone inhibits 
collagen deposition and protects lung function in rodents 
treated with bleomycin administered intratracheally. 

The mechanisms whereby pirfenidone acts seem to 
be pleomorphic but have yet to be fully elucidated. 
Experimental data indicate that the drug reduces 
procollagen, TGF-β, and PDGF gene expression and 
inhibits TNF-α production. In addition, pirfenidone 
appears to have antioxidant properties.(23) 

The first clinical studies of pirfenidone involved 
small samples, were uncontrolled, or used outcomes 
of limited clinical utility.(24-26) 

There were three major randomized, double-blind, 
placebo-controlled studies of pirfenidone.(27-29) In a 
multicenter study conducted by Taniguchi et al.,(27) 
267 IPF patients were randomized to receive, over a 
52-week period, placebo or pirfenidone at doses of 
1,200 mg/day or 1,800 mg/day. At the end of the study, 
pirfenidone was found to have significantly reduced 
the rate of decline in FVC in comparison with placebo, 
regardless of the dose used (placebo: −0.16 L; low-dose 
pirfenidone: −0.08 L; and high-dose pirfenidone: −0.09 
L). In addition, high-dose pirfenidone was associated 
with a significant increase in progression-free survival 
(time to loss of lung function or death) in comparison 
with placebo. 

Under the auspices of a program designated Clinical 
Studies Assessing Pirfenidone in IPF: Research of Efficacy 
and Safety Outcomes (CAPACITY), two randomized, 
double-blind, placebo-controlled clinical trials were 
conducted simultaneously.(28) In study 004, patients 
were randomized to receive, over a 72-week period, 
placebo or pirfenidone at doses of 2,403 mg/day or 
1,197 mg/day. At the end of the study, high-dose 
pirfenidone was found to have significantly reduced 
the rate of decline in FVC in comparison with placebo 
(−8.0% vs. −12.4%). The therapeutic effect of the 
drug was apparent from treatment week 24 onward. 
In addition, high-dose pirfenidone increased progres-
sion-free survival. In study 006, patients receiving 
pirfenidone at doses of 2,403 mg/day were compared 
with those receiving placebo. At the end of the study, 
no significant differences were found between the two 
groups of patients regarding the rate of decline in FVC, 
although the therapeutic effect of the drug on FVC was 
apparent from treatment week 12 to treatment week 
48. A combined analysis of the two studies revealed 
that high-dose pirfenidone had a therapeutic effect 
on the rate of decline in FVC from treatment week 12 
onward. At the end of the study, the rate of decline in 
FVC was significantly lower in the pirfenidone group 
than in the placebo group (−8.5% vs. −11.5%). In 
addition, progression-free survival was higher in the 
pirfenidone group. 

The conflicting results of the two studies conducted 
under the auspices of the CAPACITY program regarding 
their primary outcome (i.e., the rate of decline in 
FVC) led to a clinical trial designated Assessment of 

Pirfenidone to Confirm Efficacy and Safety in Idiopathic 
Pulmonary Fibrosis (ASCEND).(29) In that study, 277 
patients with IPF received placebo, whereas 278 were 
treated with pirfenidone at a dose of 2,403 mg/day 
for 52 weeks. Pirfenidone was associated with a lower 
rate of decline in FVC and higher progression-free 
survival. At the end of the study, mean decline in FVC 
was 428 mL in the placebo group and 235 mL in the 
pirfenidone group. A combined analysis of the results 
of the CAPACITY and ASCEND studies revealed that 
all-cause mortality and IPF mortality were significantly 
lower in the groups of patients receiving pirfenidone 
than in those of those receiving placebo.(28,29) 

Pirfenidone capsules contain 267 mg of its salt, 
corresponding to 200 mg of the active ingredient. 
According to the manufacturer, pirfenidone should be 
taken orally at a dose of one 267-mg capsule every 8 
h for 7 days. On day 8, the dose is increased to two 
267-mg capsules (p.o.) every 8 h, and, from day 15 
onward, patients should take three 267-mg capsules 
(p.o.) every 8 h. The medication should be taken with 
food in order to reduce the risk of nausea. Adjustments 
can be made if patients experience adverse effects, 
the most common of which are nausea, dyspeptic 
symptoms, rashes, photosensitivity, and liver enzyme 
abnormalities.(28,29) 

Nintedanib was formerly known as BIBF 1120. 
An indolinone derivative, nintedanib was originally 
developed as an angiogenesis inhibitor to be used in 
the field of oncology.(30) The drug has been tested for 
the treatment of solid tumors of different lineages, and 
its clinical efficacy has been demonstrated, especially 
in the treatment of non-small cell lung cancer.(31) 

In patients with IPF, the mechanisms whereby 
nintedanib acts involve inhibition of receptor tyrosine 
kinases.(32) The drug blocks the intracellular ATP-binding 
sites of specific tyrosine kinases. This results in 
inactivation of cellular receptors for mediators involved 
in the development of pulmonary fibrosis, particularly 
FGF and PDGF receptors. In addition, nintedanib 
inhibits the activity of VEGF receptors. As a result, 
fibroblast proliferation is inhibited and extracellular 
matrix deposition is reduced. 

The first randomized clinical trial of nintedanib 
in patients with IPF was designated To imprOve 
pulMOnaRy fibROsis With BIBF1120 (TOMORROW) 
and lasted 12 months. In that study,(33) 432 patients 
were randomized to receive placebo or increasing 
doses of nintedanib, the maximum dose being 150 
mg twice daily. The use of 150 mg of nintedanib twice 
daily resulted in a significant reduction in the number 
of AEs in comparison with placebo. At the end of the 
study, the rate of decline in FVC was lower in the 
nintedanib group than in the placebo group (−0.06 L 
vs. −0.19 L; p = 0.06). 

Two phase III trials of nintedanib in patients with 
IPF were conducted simultaneously, being designated 
INPULSIS-1 and INPULSIS-2.(34) In both trials, the 
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drug was used at a dose of 150 mg twice daily. In 
INPULSIS-1, nintedanib led to a significant reduction in 
the annual rate of decline in FVC when compared with 
placebo (−114.7 mL vs. −239.9 mL). In INPULSIS-2, 
nintedanib also led to a significant reduction in the 
annual rate of decline in FVC when compared with 
placebo (−113.6 mL vs. −207.3 mL). In that study, 
nintedanib was associated with a significant increase 
in the time to the first AE. 

According to the manufacturer, nintedanib should be 
taken orally at a dose of 150 mg twice daily. The dose 
can be temporarily reduced to 100 mg/day if adverse 
reactions occur. The drug should be taken with a full 
glass of water and food. The most common adverse 
effects of nintedanib are gastrointestinal adverse effects, 
particularly diarrhea and nausea. Diarrhea occurs in 
approximately 62% of patients using nintedanib, but 
it can be controlled with the use of loperamide. 

Although pirfenidone had been approved for sale in 
Japan and Europe on the basis of previous studies, the 
US Food and Drug Administration approved it for use 
in the USA only after the results of the ASCEND trial. 
On the same date, nintedanib was also approved for 
use in the country. The approval of the two drugs by 
the US Food and Drug Administration was primarily 
based on their beneficial effect on the rate of decline in 
FVC.(35) Although FVC is a prognostic factor in IPF, the 
ideal would be to identify a positive effect of the new 
drugs on patient mortality. Unfortunately, long-term 
follow-up of a larger number of patients is required 
in order to characterize such an effect. 

Long-term follow-up studies examining the afore-
mentioned clinical trials have recently been published. 
Maintenance therapy with pirfenidone, even in patients 
showing a decline of at least 10% in FVC after 6 months 
of treatment, has been associated with a better outcome 
than has placebo. In addition, nintedanib use for up to 
76 weeks and nintedanib use for 52 weeks have been 
shown to have the same efficacy and adverse effect 
profiles. Furthermore, it has been suggested that both 
drugs are effective in patients with early-stage IPF. 

Because of the aforementioned data set, the 2015 
ATS/ERS/JRS/ALAT guidelines for the treatment of 
IPF recommend the use of pirfenidone or nintedanib 
as treatment options for patients with the disease.(36) 

It is of note that, at present, there is evidence that 
pirfenidone and nintedanib are effective in treating IPF, 
but there is no evidence that they are effective in treating 
other fibrosing interstitial lung diseases, such as CHP 
and collagen vascular disease-associated pulmonary 
impairment. In addition, the combined use of pirfenidone 
and nintedanib is not currently recommended, although 
an initial study has suggested that the combination is 
safe.(37) In this context, the decision to use pirfenidone 
or nintedanib should be made on a case-by-case basis, 
on the basis of commercial availability, comorbidities, 
treatment adherence, patient tolerance to adverse 
effects, and previous treatment failure. 

The best timing for treatment initiation has yet to 
be determined. Most experts recommend that IPF 
treatment with either drug be initiated as soon as 
the diagnosis is established. This is due to the usually 
poor prognosis of IPF and the risk of AEs. Therefore, 
pharmacological treatment is warranted even in those 
few IPF patients with normal lung function. However, 
some experts disagree, arguing that it is difficult to 
establish an individual prognosis, and AEs are more 
common in the advanced phase of the disease. In this 
context, one possibility is to monitor lung function for 
some time and initiate pharmacological treatment 
as soon as lung function decline is detected. This 
is a controversial issue that has yet to be resolved, 
and clinicians and patients should make the decision 
together. Finally, because of the exclusion criteria 
used in the studies, the true efficacy of pirfenidone 
and nintedanib for patients with extremely advanced 
disease has yet to be determined. 

Symptomatic treatment

Cough
Cough is a very common symptom that can be difficult 

to control in patients with IPF, significantly contributing 
to impaired quality of life. Although it might be related 
to gastroesophageal reflux (GER), cough is in most 
cases secondary to IPF itself, being more common in 
patients with more advanced disease.(6) 

Empirical treatment of GER can improve cough in some 
cases. Few options are available for the treatment of 
IPF-related cough when traditional antitussives, such 
as codeine, fail. Despite having no effect on disease 
progression, corticosteroids (prednisone, 20-30 mg/
day) can provide relief of cough.(1,6) A randomized 
study showed that thalidomide (50-100 mg/day p.o.), 
a glutamic acid derivative, improves cough and quality 
of life in patients with IPF. However, thalidomide has 
yet to be approved for this use in Brazil.(38) It has been 
suggested that gabapentin (300-1,800 mg/day) is also 
useful for the treatment of cough.(39) 

Dyspnea
Progressive dyspnea is quite common in patients 

with IPF, being associated with impaired quality of 
life and an increased risk of depression and death; 
in many cases, it is difficult to control.(40) In patients 
with IPF, dyspnea is due to disease progression and 
other factors, such as depression, anxiety, and muscle 
weakness. Although the available evidence is limited, 
morphine administered orally at low doses (of up to 20 
mg/day) can be used in selected cases, the dose being 
adjusted on the basis of patient response and adverse 
effects, including somnolence and constipation. (6,41) 
For hypoxemic patients, oxygen supplementation at 
rest or during exercise can provide relief of dyspnea 
(Chart 6). Pulmonary rehabilitation can also contribute 
to reducing dyspnea.(42) 
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Depression and anxiety
Many IPF patients have symptoms of depression and 

anxiety, which should be routinely investigated in this 
population. The prevalence of depression in patients 
with IPF ranges from 25% to 50%, depression being 
associated with increased dyspnea and functional 
limitation.(42) Anxiety occurs in 30-40% of cases 
and is also associated with increased dyspnea.(42) In 
this context, despite the lack of robust evidence to 
support it, dyspnea management can improve anxiety 
and depression symptoms. Other strategies include 
psychological counseling and the use of anxiolytics 
and antidepressants. 

Recognition of comorbidities

Certain comorbidities have been found to be common 
in patients with IPF. This is due, at least in part, to 
the fact that patients with IPF are at an advanced 
age and are usually former smokers. In this context, 
identification and treatment of comorbidities can 
contribute to improving quality of life and even survival. 

GER
The existence of a relationship between IPF and 

microaspiration of gastric contents has been known 
for years and has been supported by biological and 
clinical data.(43) High levels of gastric substances, 
such as pepsin, have been found in the BAL fluid 
of patients with AE of IPF.(43) The presence of hiatal 
hernia on CT scans of the chest appears to be more 
common in patients with IPF than in those with 
other lung diseases, such as asthma and COPD. Acid 
GER as detected by pH monitoring was a common 
finding in two separate cohort studies. In one of the 
studies, 65 patients with IPF were compared with 133 
patients with asthma, and acid GER was found to be 
significantly more common in the former, in whom 
the prevalence of acid GER was 87%.(44) In the other 
study, patients with IPF were compared with those 
with other interstitial lung diseases, and GER was 
found to be significantly more common in the former 
than in the latter (94% vs. 50%). (45) However, in the 
aforementioned studies,(44,45) only 47% and 25%, 
respectively, of the patients with IPF had classic GER 
symptoms. These data reinforce that GER symptoms 
should not be used as a screening tool. 

To date, there have been no controlled clinical 
trials evaluating the effects of GER treatment on 
patients with IPF. In a case series of 4 IPF patients 
with GER treated with proton pump inhibitors (PPIs) 
or gastric fundoplication, stabilization of lung function 
was reported.(46) Similar results were reported in a 
study of IPF patients awaiting lung transplantation 
and undergoing fundoplication for the treatment of 
symptomatic GER.(47) An analysis of data from three 
randomized controlled trials revealed that, of the IPF 
patients who were assigned to the placebo groups of the 
trials, those who used PPIs or H2 receptor antagonists 
for 30 weeks had a lower rate of decline in FVC and 

a lower frequency of AEs.(48) In a retrospective study 
of 204 patients followed at two medical centers in the 
USA, using GER medications and having undergone 
gastric fundoplication significantly increased survival.(49) 

The use of PPIs, H2 receptor antagonists, or a 
combination of the two appears to be beneficial for 
IPF patients, including those who are asymptomatic. 
However, well-designed controlled clinical trials are 
needed in order to confirm that. The same appears 
to be true for gastric fundoplication in selected cases. 
Therefore, the 2015 ATS/ERS/JRS/ALAT guidelines 
reaffirm the recommendation made in the 2011 ATS/
ERS/JRS/ALAT guidelines, i.e., that patients with IPF 
should be routinely treated for GER.(36) 

Lung cancer
The risk of lung cancer is higher in patients with 

IPF than in the general population. In a study of 
890 patients diagnosed with IPF, the risk of lung 
cancer was reported to be 7.31 times higher in those 
patients than in the general population, regardless 
of smoking history.(50) The etiopathogenesis of the 
association between IPF and lung cancer has yet to 
be fully elucidated, and previously existing fibrotic 
abnormalities can hinder radiological detection. The 
coexistence of IPF and lung cancer interferes with the 
treatment of both entities, posing a risk of surgical 
complications, exacerbations, and pulmonary toxicity 
from drugs and radiation therapy. 

Sleep disorders
Patients with IPF can have desaturation during sleep, 

regardless of the presence of obstructive sleep apnea 
(OSA). Sleep quality in IPF patients can be impaired 
by GER, nocturnal cough, use of medications, or even 
OSA.(51) Sleep quality is worse and OSA and nocturnal 
desaturation are more common in patients with IPF 
than in healthy individuals in the same age group. 

In one study, a diagnosis of OSA was confirmed 
by polysomnography in 88% of patients with IPF, 
most of whom had moderate to severe disease.(52) In 
another study, nocturnal continuous positive airway 
pressure therapy was investigated in newly diagnosed 
IPF patients with moderate to severe OSA.(53) Patients 
were divided into two groups: the poor-adherence 
group and the high-adherence group. Although both 
groups showed improvements in quality of life and 
sleep quality, improvements were less marked in the 
poor-adherence group. In addition, during the study 
period, survival was higher in the high-adherence group. 
Therefore, OSA should be actively investigated, and 
treatment with continuous positive airway pressure 
should be prescribed when indicated. 

Pulmonary hypertension
Pulmonary hypertension is a well-recognized com-

plication in patients with IPF, particularly those in the 
advanced phases of the disease. In patients awaiting 
lung transplantation, the prevalence of pulmonary 
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hypertension is 46.1%.(54) In most cases, pulmonary 
hypertension is mild; however, in approximately 9% of 
cases, it can be severe (mean pulmonary artery pressure 
≥ 35 mmHg or mean pulmonary artery pressure ≥ 25 
mmHg and a cardiac index of < 2 L/min/m2). 

Severe pulmonary hypertension is associated with poor 
survival.(1,6) In two clinical trials in which medication 
was used in order to reduce pulmonary hypertension 
in patients with IPF, the primary outcomes were not 
met.(55,56) Nevertheless, in one of the studies, the 
use of sildenafil was associated with improved PaO2, 
DLCO, dyspnea, and quality of life. (55) A post hoc 
analysis of the data from that study suggested that 
sildenafil is more likely to be effective in patients with 
echocardiographic evidence of right ventricular systolic 
dysfunction.(57) Although there is currently no strong 
evidence to support the routine use of medications to 
reduce pulmonary hypertension in patients with IPF, 
the issue has yet to be resolved. 

Pulmonary emphysema
Smoking is a risk factor for IPF and pulmonary 

emphysema, and the prevalence of emphysema in 
patients with IPF ranges from 30% to 55%. Although 
combined pulmonary fibrosis and emphysema has 
previously been described, there is still debate as to 
whether it is a specific clinical entity that has a distinct 
genetic basis or a coincidence in smokers. (58) Most of 
the affected individuals are male and present with 
preserved lung volumes and markedly reduced DLCO. 
Prognosis is worse in patients with IPF and emphysema 
than in those with IPF alone. In the former, pulmonary 
hypertension is more severe and has a greater influence 
on survival than does reduced lung volumes.(12,59) 
Because of the paucity of data in the literature, the 
therapeutic approach to such patients remains unclear, 
being based on oxygen supplementation, smoking 
cessation, and general measures. 

Cardiovascular diseases
Patients with IPF appear to be at an increased risk 

of cardiovascular disease.(1,6) In a study evaluating 
920 patients with IPF, the risk of angina, deep vein 
thrombosis, and acute coronary syndrome was shown 
to be high in the period before the diagnosis of IPF. (60) 
After the diagnosis of IPF, the relative risks of deep vein 
thrombosis and acute coronary syndrome were found 
to be particularly high (3.39 and 3.14, respectively). 
Therefore, regular assessment of cardiovascular and 
thromboembolic events should be part of the manage-
ment of IPF during the stable phase and during AEs. 

Nonpharmacological treatment

Education
It is essential that patients and their families 

remain informed of various aspects of the disease, 
including pathophysiology, symptoms, progression, 
and treatment (including palliative measures), in order 

to improve quality of life and prognosis. In addition, 
when relevant, questions regarding death should be 
addressed. In this context, for optimal management, 
patient preferences and beliefs should be valued and 
discussed by health care providers. 

Vaccination
To date, there have been no studies evaluating the 

impact of vaccination on patients with IPF. However, 
IPF patients should receive influenza vaccination 
(annually) and pneumococcal vaccination.(6) 

Oxygen supplementation
Hypoxemia is quite common in patients with IPF, and 

many IPF patients require supplemental oxygen during 
the course of the disease. All IPF patients should be 
periodically evaluated for hypoxemia at rest and during 
exercise.(1,6) Despite the lack of randomized studies 
evaluating the impact of oxygen supplementation on 
mortality in patients with IPF, oxygen supplementation 
should be used in the situations described in Chart 6. 

The oxygen flow rate should be adjusted to 
maintain SpO2 between 90% and 92%, resulting in 
improved exercise performance. The need for oxygen 
supplementation has been shown to be related to the 
prognosis of IPF patients, an increased required oxygen 
flow rate at rest translating to a decreased survival 
rate.(1,6) The need for supplemental oxygen during air 
travel should be evaluated. 

Pulmonary rehabilitation
Exercise limitation of varying degrees is common in 

patients with IPF and has multiple causes, including 
changes in gas exchange, ventilatory limitation, 
pulmonary hypertension, and peripheral muscle dys-
function, which can act in isolation or in combination. 
A pulmonary rehabilitation program involves aerobic 
training, muscle strengthening exercises, educational 
lectures, nutritional counseling, and psychosocial 
support. Although there have been few robust studies 
evaluating the impact of pulmonary rehabilitation on 
IPF, pulmonary rehabilitation can improve dyspnea and 
quality of life, as well as increasing exercise duration 
and the six-minute walk distance in IPF patients.
(61) A recent study demonstrated that the beneficial 
effects of pulmonary rehabilitation can be long-lasting, 
meaning that patients with IPF can undergo long-term 
pulmonary rehabilitation.(62) Therefore, IPF patients 
should undergo at least 12 weeks of pulmonary 
rehabilitation, unless there are any contraindications. 
Pulmonary rehabilitation is safe in such patients, the 
risk of adverse events being low. 

In the absence of a formal pulmonary rehabilitation 
program, patients can walk for 20-30 min at least 
three times a week, supplemental oxygen being used 
when necessary. 
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Lung transplantation
Lung transplantation is a treatment option that 

increases survival in patients with IPF.(1,6) Among 
patients awaiting lung transplantation, mortality is 
highest in those with IPF because of rapid disease 
progression (in most patients), advanced age, and 
comorbidities. Therefore, IPF patients should be 
referred to a transplant center for evaluation in a 
timely manner, late referral being common in such 
patients. Ideally, patients should be referred for an 
initial evaluation at IPF diagnosis, regardless of the 
degree of dysfunction. The current indications and 
contraindications for lung transplantation in patients 
with IPF are shown in Chart 7.(6,63) 

In IPF patients undergoing lung transplantation, 
5-year survival is approximately 50% (median survival, 
4.5 years), being worse than that in other patients 
undergoing lung transplantation. 

Although lung transplantation improves the prog-
nosis of patients with IPF, only a few procedures are 
performed in Brazil, meaning that the demand is not 
being met. This is due to the fact that there are only 
a few transplantation referral centers in the country 
and the fact that the number of available donor lungs 
is quite small. 

Acute exacerbations

An AE of IPF is defined as an acute worsening of 
patient clinical status, lasting less than 30 days and 
being characterized by increased dyspnea and an 
increased need for oxygen supplementation, as well 
as by new chest HRCT findings (ground-glass opacities 
or bilateral pulmonary consolidation) superimposed 
on a background pattern consistent with UIP.(1,6,64) 
Clinical conditions such as heart failure, pulmonary 
thromboembolism, pneumothorax, and infection 
should be ruled out. In order to be characterized as 
AEs of IPF, these acute deteriorations should be of 
unidentifiable cause. AEs of IPF are associated with 
increased mortality and have been reported in up to 
85% of cases.(1,6,64) 

The incidence of AEs of IPF remains mostly unknown 
because there is no consensus regarding the definition 
of AE and because most studies evaluating AEs of IPF 
are retrospective in nature. The time to IPF diagnosis is 
possibly associated with an increased risk of AEs. The 
proportion of patients with AEs in the first year after 

IPF diagnosis has been reported to be lower than that 
of those with AEs in the third year after IPF diagnosis. 

Risk factors for AEs of IPF are as follows: having 
an FVC of < 72% of predicted; having a DLCO of < 
62%; never having smoked; and having pulmonary 
arterial hypertension.(60) The risk of 3-month mortality 
from an AE of IPF is higher in patients with more 
extensive disease on HRCT scans than in those with 
less extensive disease. In a systematic review, the 
risk of death from an AE of IPF was shown to be 60% 
at 1 month and 67% at 3 months. After an AE of IPF, 
mean survival is 2.2 months. 

The etiology of AEs of IPF is unknown. They might be 
triggered by a sudden acceleration of the underlying 

Chart 6. Indications for oxygen therapy in patients with 
idiopathic pulmonary fibrosis. 

•	 PaO2 ≤ 55 mmHg, resting SpO2 ≤ 88%, or a 
combination of the two

•	 PaO2 = 56-59 mmHg, resting SpO2 = 89%, or a 
combination of the two if there is evidence of 
pulmonary hypertension, hematocrit > 55%, or a 
combination of the two

•	 During exertion or during sleep, in the presence 
of an SpO2 ≤ 88%

Chart 7. Indications and contraindications for lung 
transplantation in patients with idiopathic pulmonary fibrosis. 
Indications

•	 Being under 65 years of age
•	 DLCO below 40% of predicted
•	 Decline of at least 10% in FVC, decline of at least 

15% in DLCO, decline of at least 50 m in the 
6MWD, or any combination of the three after 6 
months

•	 Decline in SpO2 (to less than 88%), a 6MWD of less 
than 250 m, or a combination of the two

•	 Development of secondary pulmonary 
hypertension

Relative contraindications
•	 Being over 65 years of age
•	 Grade I obesity (BMI = 30-35 kg/m2)
•	 Malnutrition (BMI of < 20 kg/m2)
•	 Severe symptomatic osteoporosis
•	 Mechanical ventilation
•	 Colonization or infection with resistant 

microorganisms
•	 Infection with Burkholderia cepacia
•	 Comorbidities such as systemic arterial 

hypertension and diabetes mellitus (lung 
transplantation can be performed if they are 
controlled)

Absolute contraindications
•	 Neoplasms in the last 5 years
•	 Major organ dysfunction (kidney, liver, heart, or 

brain dysfunction)
•	 Uncorrectable coronary artery disease
•	 Active tuberculosis
•	 HIV infection
•	 Untreatable chronic pulmonary infection
•	 Severe spinal or chest wall deformity
•	 BMI ≥ 35 kg/m2

•	 History of treatment noncompliance
•	 Uncontrolled psychiatric disorder
•	 Lack of social support
•	 Poor functional status with no potential for 

rehabilitation
•	 Substance abuse, including alcohol, tobacco, 

and drug abuse
6MWD: six-minute walk distance. 
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fibrotic disease, infection of unknown etiology, viral 
infection, thoracic and extrathoracic surgical procedures, 
bronchoscopy, or microaspiration of gastroesophageal 
refluxate. 

The most common HRCT finding is that of new 
ground-glass opacities superimposed on a preexisting 
reticular or honeycomb pattern. The pattern of 
distribution of opacities appears to be associated with 
prognosis, small, peripheral opacities being associated 
with better outcomes and diffuse, multifocal opacities 
being associated with worse outcomes. Histology shows 
diffuse alveolar damage superimposed on a pattern 
consistent with UIP. A pattern of cryptogenic organizing 
pneumonia and nonspecific acute lung injury without 
hyaline membrane formation has also been described. 

The treatment of AEs of IPF has yet to be established. 
To date, there have been no randomized, double-blind, 
placebo-controlled studies on the topic. Guidelines 
established by respiratory/thoracic societies recommend 
the use of corticosteroids and intensive clinical care. 
This is a weak recommendation based on low-quality 
evidence, with no specific dose, duration of treatment, 
or route of administration.(1,6,64) 

Other therapeutic approaches have been studied, 
including direct hemoperfusion with a polymyxin 
B-immobilized fiber column, rituximab, thrombomodulin, 
and control of GER.(65) 

Despite the lack of clear clinical evidence, the use 
of corticosteroids is based on the type of lung injury 
that occurs during an AE. The most common option is 
methylprednisolone pulse therapy at a dose of 1.0 g for 
3 consecutive days. However, clinical experience sug-
gests that, in some situations, lower doses are equally 
effective. When bronchoscopy cannot be performed or 
when infection cannot be completely ruled out, most 
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