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Abstract

Idiopathic pulmonary fibrosis has an ominous prognosis and there are virtually no effective therapies.
It has been suggested that pirfenidone, an antifibrotic agent, could change its course. Searching in
Epistemonikos database, which is maintained by screening multiple databases, we identified 13
systematic reviews comprising nine trials addressing the question of this article, seven of which are
randomized and whose results were analyzed in this summary. We combined the evidence using meta-
analysis and generated a summary of findings following the GRADE approach. We concluded pirfenidone
decreases disease progression and mortality in idiopathic pulmonary fibrosis. Although it is associated

with frequent gastrointestinal and cutaneous adverse effects, these are generally not severe.

Problem

Idiopathic pulmonary fibrosis is a disease of low frequency
and of uncertain etiology [1]. Its prognosis is similar to lung
cancer and until the last decade no intervention had
demonstrated survival benefits [2]. After diagnosis,
survival decreases rapidly and several factors, including
exacerbations, time to disease progression and
deterioration in respiratory function are associated with
poor prognosis [3],[4].

Pirfenidone [5-methyl-1-phenyl-2- [1H] -pyridone) is an
oral antifibrotic, antioxidant and anti-inflammatory drug
whose mechanism is based on acting as a scavenger of free
hydroxyl radicals (OH-) and superoxide anions (O-), leading
to decreased cytokine production (TNF-alpha, IFN-gamma,
IL-1Beta, IL-6) and inhibiting fibroblast proliferation [5]. In
1999 the first published trial showed improvement in
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functional capacity, exacerbations and survival, after which
other trials have been conducted [6],[7], which led to the
FDA's approval in 2014 for its use in the treatment of
idiopathic pulmonary fibrosis [8].

Methods

We used Epistemonikos database, which is maintained by
screening multiple databases, to identify systematic
reviews and their included primary studies. With this
information we generated a structured summary using a
pre-established format, which includes key messages, a
summary of the body of evidence (presented as an
evidence matrix in Epistemonikos), meta-analysis of the
total of studies, a summary of findings table following the
GRADE approach and a table of other considerations for
decision-making.
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Key messages

e Pirfenidone decreases disease progression and mortality in idiopathic pulmonary fibrosis.
¢ Pirfenidone has frequent, but not severe, gastrointestinal and cutaneous adverse effects.

About the body of evidence for this question

What is the evidence.
See evidence matrix in
Epistemonikos later

We found 13 systematic reviews reported in 14 references [2],[9],[10],
[11],[12],[13],[14],[15],[16],[17],[18],[19],[20],[21] comprising nine
primary studies, reported in 10 references [6],[22],[23],[24],[25],[26],
[27],[28],[29],[30], including seven randomized controlled trials published
in eight references [22],[23],[24],[25],[26],[27],[29],[30].

Two randomized trials [30],[31] were not considered in this summary
because the study population did not correspond to that of the question
under investigation.

This table and the overall summary are based on the five randomized trials
relevant to the question.

What types of
patients were
included

All trials included patients diagnosed with idiopathic pulmonary fibrosis
according to the standards of the American Thoracic Society of 2011.
Patients ranged from 20 to 80 years of age. One trial included patients
with PaO2 = 70 mmHg at rest and SpO2 < 90% on exercise [25], two
trials included patients diagnosed with pulmonary fibrosis in the past year
[24],[25], while three others included them if the diagnosis had been
made in the past four years [22],[23],[26],[27].

Three trials included patients with functional capacity between 50 and 90%
[22],[23],[26],[27], three trials included patients with DLCO> 30%
[22],[23],[26],[27], two trials included patients with walk test in six
minutes higher or equal to 150 m [23],[26],[27] and one trial included
patients with FEV1 / FVC> 70%. [22].

What types of
interventions were
included

All trials used pirfenidone as monotherapy. Three trials used pirfenidone at
doses of 2,400 mg daily [22],[23],[26],[27] and two trials used
pirfenidone at doses of 1,800 mg daily [24],[25].Two trials administered
concomitant treatment with prednisolone at doses of less than 10 mg daily
[24],[25].

All trials compared against placebo.

What types of
outcomes were
measured

The different systematic reviews identified grouped the outcomes as

follows:

e Mortality from any cause and related to idiopathic pulmonary fibrosis

e Acute exacerbations

e Disease progression at 52 weeks ((Drop in FVC> o = 10%, drop in DLCO
> 0 = 15%, death)

e Change in walk test in six minutes

e Change in predicted functional vital capacity

e Non-serious adverse events (change in aminotransferases and related to
the skin) and severe

e Quality of life

e Scale of dyspnea
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Summary of findings

The information on the effects of pirfenidone is based on five randomized trials [22],[23],[24],
[25],[26],[27] involving 1,567 patients. All trials reported mortality, two trials [24],[25] reported
acute exacerbations and four trials [22],[23],[241,[26],[27] reported progression-free survival. The
summary of findings is as follows:

e Pirfenidone decreases mortality in idiopathic pulmonary fibrosis. The certainty of the evidence
is high.

e Pirfenidone decreases disease progression in idiopathic pulmonary fibrosis. The certainty of
the evidence is high.

e Pirfenidone might reduce the risk of acute exacerbations, but the certainty of the evidence is
low.

e Pirfenidone has frequent, but not severe, gastrointestinal side effects. The certainty of the
evidence is high.

e Pirfenidone has frequent, but not severe, cutaneous adverse effects. The certainty of the
evidence is high.
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Pirfenidone for idiopathic pulmonary fibrosis

Patients Adults with idiopathic pulmonary fibrosis
Intervention Pirfenidone
Comparison Placebo
Absolute effect®
= Certainty of
WITHOUT WITH Relative effect 2
Outcomes AR A likone (95% CI) the evidence
Difference: patients per 1000
62 per 1000 33 per 1000
etk - - RR 0.53
ortality Difference: 29 patients less per 1000 | (0.33 3 0.84) 000
(Margin of error: 10 a 41 less) High
- 384 per 1000 323 per 1000
Disease - I - RR 0.84 cess
progression Difference: 61 patients less per 1000 | (0.75 3 0.94) High
At 52 vieeks (Marqin of error: 23 to 96 less)
65 per 1000 | 35 per 1000
Acute : - RR 0.54 SHO O
exacerbations Difference: 30 patients less per 1000 | (0.22 a 1.33) Low
(Marain of error: 51 less to 21 more)
- 30 per 1000 | 70 per 1000
Gastrointestinal - - RR 2.33 cooe
adverse events Difference: 40 patients more per 1000 (1.54 a 3.52) High
(Margin of error: 16 a 76 more)
. 41per1000 | 148 per 1000
Non-serious RR 3.65 T
cutaneous Difference: 107 patients more per 1000| (2.58 a 5.15) High
adverse events (Margin of error: 64 a 168 more)

RR= Risk ratio.

Margin of error = 95% confidence interval (CI).

GRADE: evidence grades of the GRADE Working Group (see later in this article).

* The risk WITHOUT pirfenidone is basad on the risk in the control group of the trials. The risk
WITH pirfenidone (and its margin of error) is calculated from relative effect (and its margin of

error)

* The certainty of the evidence was downgraded because of inconsistency (I* = 81%).

* The certainty of the evidence was downgraded because of imprecision, since the confidence
interval includes no effect. Considering the effect on the other outcomes, the most likely hypothesis
is there is an effect on this outcome, but the studies are not able to prove this statistically because

they have a low number of events.

About the certainty of the evidence (GRADE)*

DR
High: This research provides a very good indication of the likely effect. The likelihood that the effect

will be substantially different™ is low.

DPRO
Moderate: This research provides a goed indication of the likely effect. The likelihood that the effect

will be substantially different™ is moderate

Low: This research provides some indication of the likely effect. However, the likelihood that it will be

substantially differentt is high.

HOCO
Very low: This research does not provide a reliable indication of the likely effect. The likelihcod that

the effect will be substantially differentt is very high.

*This concept is also called 'quality of the evidence’ or 'confidence in effect estimates’.
T Substantially different = a large enough difference that it might affect a decision.
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Other considerations for decision-making

To whom this evidence does and does not apply

e This evidence applies to adult patients diagnosed with idiopathic pulmonary fibrosis.

e Although the trials evaluated patients with mild to moderate disease, we believe that it is not
reasonable to extrapolate their results to those with more advanced forms of disease or those
with diffuse pulmonary disease of different type from idiopathic pulmonary fibrosis
(condisering the high cost of this therapy, it is recommended to evaluate lung transplantation
as the alternative).

About the outcomes included in this summary

e The outcomes selected for the summary of findings are those considered critical in the
decision making by the authors of this article.

e  While some reviews put an important emphasis in functional outcomes, the inclusion of these
would not change decision-making, since they only reinforce there is a clear benefit. For
example, 108 fewer patients experienced deterioration in the 6-minute walking test with
pirfenidone (95% CI 63 to 150 less, RR 0.74 [95% CI 0.64 to 0.85]; high certainty).

Balance between benefits and risks, and certainty of the evidence

e Pirfenidone shows clear benefit on the most important outcomes, and adverse effects,
although frequent, are not severe.
e The balance between benefits and risks is clearly favorable to the use of this intervention.
What would patients and their doctors think about this intervention
e The evidence presented in this summary should lead most patients and clinicians to consider
its use.

e It is important to discuss the adverse effects in advance, and if they appear, to address them
early, in order to reinforce adherence to treatment.

Resource considerations

e (Cost is probably one of the major limitations in the use of this drug. It is a high cost
intervention, which is not yet available in many countries.

e The cost/effectiveness in the settings where it has been assessed appears favorable [12].
However, in places where the cost of the drug is high, a formal evaluation of this factor is
desirable, especially if there are limited resources.

Differences between this summary and other sources

e The conclusions of our summary are consistent with those of the systematic reviews
identified.

e Our summary is consistent with the main clinical guideline in this area, which suggests the
use of pirfenidone, although the recommendation is weak [31]. This is likely to be because it
does not incorporate a significant proportion of the evidence synthesized in this article.

Could this evidence change in the future?

e The probability that future evidence changes the conclusions presented in this summary is
very low, due to the certainty of the existing evidence.
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How we conducted this summary

Using automated and collaborative means, we compiled all the
interest and we present it as a matrix of evidence.

Taniguchi H
2009

Jiang C
2012

Potts J
2013

Rochwerg B
2016

Aravena C
2015

LovemanE
2015

Spagnolo P
2010

CAPACITY 1

CAPACITY 2

relevant evidence for the question of

Azuma A
2005

O'Brien K

King TE
Raghu G
1994
Nagai S
2002
2011
Gahl WA
2002

2014

Starting from any systematic review, Epistamonikos builds a matrix based on existing connec-

tions in the database.

The author of the matrix can select relevant information for a specific health queston (typically
in PICO format) in order te display the information set for the question.
The rows represent systematic reviews that share at least one primary study, and columns

display the studies.

The boxes in green correspond to studies included in the respective reviews.

Follow the link to access the interactive version: Pirfenidone for idiopathic pulmonary fibrosis

Notes

The upper portion of the matrix of evidence will display a
warning of “new evidence” if new systematic reviews are
published after the publication of this summary. Even
though the project considers the periodical update of these
summaries, users are invited to comment in Medwave or to
contact the authors through email if they find new evidence
and the summary should be updated earlier. After creating
an account in Epistemonikos, users will be able to save the
matrixes and to receive automated notifications any time
new evidence potentially relevant for the question appears.

The details about the methods used to produce these
summaries are described here

http://dx.doi.org/10.5867/medwave.2014.06.5997.

Epistemonikos foundation is a non-for-profit organization
aiming to bring information closer to health decision-
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makers with technology. Its main development is
Epistemonikos database (www.epistemonikos.org).

These summaries follow a rigorous process of internal peer
review.
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