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ABSTRACT:

The idiopathic pulmonary fibrosis (IPF) implies the disabling disease of lungs with low-favorable prognosis and the
development of which regularly results in death of an individual within 3-5 years unless the disorder is effectively treated.
Pirfenidone: An experimental treatment proposed, this agent is an antifibrotic, anti-inflammatory, antioxidant agent which
has been seen to work with experimental IPF models. This was a particularly double blind study, placebo-controlled,
randomized, and phase III study that was carried out with the purpose of establishing efficacy of pirfenidone in test to
determine its efficacy and safety in Patients individuals with IPF. Volunteers were randomly chosen (n = 170) and
separated into the following groups by using the method of randomized assigning; high dose (1,800 mg/day), low dose
(1,200 mg/day) and placebo. The outcome of change in the vital capacity (VC) at week 0 and week 52 was the most
required one. The other secondary outcome measures included progression free survival (PFS) and the difference in the
minimal oxygen saturation (Sp,02) during steady-state 6-minute exercise test (6MET). This had resulted in an enhanced
average improvement in VC and PFS by the concentration of high dose and low pirfenidone group which is significantly
much more than that conducted by the option of placebo. Nevertheless, the shift of the lowest Sp,02 resulted in an
insignificant change in the groups. The most reported ones were photosensibility and numerous adverse effects in the
gastrointestinal system, including anorexia, especially in the series of the high dosages of the drug. The overall
administration of pirfenidone was quite well tolerated, even though they have some side effects. Such evidence
demonstrates that pirfenidone will positively affect the lung functions and delay the disease progression in IPF patients
who are at low stages of functional limitation and that are not exposed to significant adverse events. Such results have
not been confirmed through post-hoc adjustment of results, and also it studies the benefits in the future.
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INTRODUCTION

CHAOS is managed like Idiopathic pulmonary fibrosis (IPF) that is a progressive disabling fibrotic lung disease in which
median survival rate is 3-5 years in the absence of any treatment [1, 2]. Recently, it has been supported in the study that
IPF is associated with the continuous destruction of epithelial cells and abnormal progression of fibrosis [3, 4]. This has
seen the change of control of IPF to antifibrotic medication use as opposed to corticosteroid use along with
immunosuppressants that are being termed successful on the basis of current clinical trials [5, 6]. Pirfenidone (5-methyl-
1-phenyl-2-[ 1H]-pyridone, Shionogi & Co., Osaka, Patients; MARNAC, Dallas, TX, USA) [717214] may be a candidate
drug in the treatment of IPF, or it possesses its inflammatory, antioxidant and antifibrotic abilities in experimental research
on pulmonary fibrosis [101314]. It was reported that in Patients IPF patients, pirfenidone slowed the loss in vital capacity
(VC) relative to placebo in a 9-month multicentre, randomized, double-blind, placebo-controlled study of IPF [15]
following open-label pilot study in phase II [7] and open-label phase III multi-centre study lasting 1 year in Patients [9].
The trial was halted prematurely by an independent Data and Safety Monitoring Board (DSMB), because of a biased
occurrence of acute exacerbations in the placebo arm, compared with the pirfenidone arm. The positive results coupled
with a Chinese phase III clinical trial of patients of IPF that recruited a year was conducted to further prove the pirfenidone
on the decline of lung functions and the emergence of the disease condition.

MATERIALS AND METHODS
RD Subjects Diagnosis of the subjects was related to the suggestion of the American Thoracic Society (ATS)/ European

Respiratory Society (ERS) consensus criteria [16a] and the fourth version of clinical diagnosis criteria of idiopathic
interstitial pneumonia [16b] that apply to IPF. The expert chest radiologists examined chest (high-resolution computed
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tomography (HRCT)) prior to randomization; two of six radiologists engaged in the study analyzed HRCT data
independently, determining and validating the presence of the typical pattern of usual interstitial pneumonia (UIP) with
the assistance of a priori instructions (see supplementary material). At the point of disagreement, the interpretation of the
third radiologist was taken as final and patients with the likely UIP pattern on HRCT, were confirmed with the inclusion
of histopathological UIP pattern of surgical lung biopsy specimen.

The inclusionary criteria included ages 20-75 years, confirmed diagnosis of IPF according to the definition provided in
the previous section, all of the following criteria based on arterial oxygen saturation measured by electrodes placed on
the fingertips:1) a difference between the resting overnight breathing air Sp,02 and the lowest recorded during the 6-
minute steady-state exercise test (0MET) of greater than 5 %; and 2) a lowest overnight breathing air Sp,02 during the
6MET breathing air that was 852 percent or higher. The protocol followed the 6MET that had been developed on the
research protocol that was already published (see supplementary material). They prohibited: 1) improved symptoms
within the 6 months period before the study; 2) exposure to immunosuppressant and oral corticosteroids >10 mg/day
within 3 months previous to the study; 3) demonstration of other idiopathic interstitial pneumonia besides IPF; 4) presence
of another pulmonary disease, including co-existing pulmonary hypertension, asthma, tuberculosis, bronchiectasis,
aspergillus, and severe pulmonary infection. In both the facilities, the institutional review board had cleared the protocol
and subjects had signed written consent prior to being subjected to the study. The efficacy and safety data monitoring
were fulfilled by the Data and Safety Monitoring Board (DSMB).

Study Design It was a multicentric, randomized, and placebo-controlled experiment, which was taken on a completely
blinded basis, with the objective of investigating the effectiveness and security of the year intake of pirfenidone taken
orally by IPF patients. Using three sets of patients with a ratio of 2:1:2 (high dose: (1,800 mg/day) low dose: (1,200
mg/day) and placebo group), on additional random assignment and bias coin design procedures were incorporated in order
to provide identical baseline Sp,02 level [18, 19] with use of modified minimization approach.

Treatment Protocol Shionogi & Co. administered this medication, Pirfenidone, in tablets of 200-mgs as oral use and
placebo tablets which is a pill containing the same components but different in dimension. The dose increment was done
in two weeks as indicated: three tablets t.i.d. weeks 2-4 ( high dose 600 mg/day, low dose of 600 mg/day and placebo 0O
mg/day), six tablets t.i.d. during weeks 4-6 (high dose 1200mg, low dose 600mg/day and placebo Omg/day ) and nine
tablets t.i.d. during weeks 7-54 (high dose 1200mg, low dose of

The primary efficacy outcome was the vital capacity increase, at week 52 over the baseline and this was the efficacy
endpoints. The additional endpoints were PFS and a change that relates to the nadir Sp,02 during 6MET. Disease
progression was considered to either be in the form of death or a drop in VC of 10 percent as compared to baseline. The
disease progress condition was also taken into consideration in case the VC was not measured due to deterioration of the
respiratory conditions with the exacerbations being acute. Also, 6MET procedure was predetermined because it was also
the case with the phase II study in Patients and was a part of the protocol (see supplementary material). Pulmonary
function tests (PFTs) were regarded as tertiary endpoints to measure serum markers of interstitial pneumonias (sialylated
carbohydrate antigen KL-6, surfactant proteins (SP)-D and SP-A; see supplementary material) and subjective/objective
symptoms (e.g. cough, presence of sputum and dyspnea in daily life assessed by HughJones classification) VC was also
measured every 4 weeks and lowest Sp,02 values at each visit during 6ME

The major results of the study were the increase of the minimum Sp,02 using the 6MET in 52 weeks. Nonetheless, before
the study was unblinded, the DSMB recommended a change on the primary endpoint to VC at week 52 and the change
in lowest Sp,02 on 6MET as secondary endpoint. Due to the increasing evidence of the objective measurement in the IPF
assessment [2126], the buying off of the validation of the 6MET (unpublished data) and Sp,02 measurement repeatability
difficulties during 6-minute walk test (6MWT) [27], the rebirth was redrawn.

RESULTS

Table 1: Baseline Characteristics of Study Participants by Treatment Group
Characteristics High Dose Low Dose Placebo p-value

(n=68) (n=34) (n = 68)

Subjects 68 34 68
Male 54 (79.4) 29 (85.3) 53(77.9) 0.50
Female 14 (20.6) 514.7) 15 (22.1)
Age (yrs) 65.2+6.1 64.1+£74 64.8+7.1 0.52
Smoking History
Smokers 344 6 (17.6) 8 (11.8) 0.06
Ex-smokers 51 (75.0) 20 (58.8) 47 (69.1)
Never smokers 14 (20.6) 8 (23.5) 13 (19.1)
Time Since First Diagnosis (yrs)
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<1 24 (35.3) 13 (38.2) 25 (36.8) 0.91
1-3 18 (26.5) 8 (23.5) 17 (25.0)
>3 26 (38.2) 13 (38.2) 26 (38.2)
Prior Treatment (Steroids) Received
No 62 (91.2) 30 (88.2) 64 (94.1) 0.47
Yes 6 (8.8) 4(11.8) 4(5.9)
Current Steroid Use 5(7.4) 4 (11.8) 3(4.4)
Surgical Lung Biopsy 18 (26.5) 10 (29.4) 19 (27.9) 0.80
VC (mL) 2300.6 = 612.5 2350.2 + 665.0 2402.9 £ 681.2 | 0.70
VC (% Pred) 75.9+15.8 74.1+£174 77.5+16.2 0.59
TLC (% Pred) 72.0+152 71.5+14.7 73.8 £16.1 0.52
DL,CO (% Pred) 50.7+ 164 51.6+18.2 53.0+17.3 0.43
Pa,02 at Rest (mmHg) 78.4+9.8 80.2+7.9 79.5+ 8.6 0.48
PA-a,02 (mmHg) 17.7+10.5 16.2+9.3 17.1+£9.6 0.62
Lowest Sp,02 (%) 88.5+2.1 88.3+22 88.5+1.9 0.83
greesstence of Desaturation Below 88% on Walk 21 (30.9) 12 (35.3) 15 (22.1)
Table 2: Reasons for Discontinuation of Study by Treatment Group
Why the program has been discontinued | High Dose Low Dose Placebo
(n=68) n=34) (n =68)
Amount 40 (37.0) 15 (27.3) 31 (29.8)
Diagnosis and Progression 8(7.4) 0(0.0) 15 (14.4)
It's over 0(0.0) 0(0.0) 0(0.0)
VC declines by 10% 5(4.6) 0(0.0) 11 (10.6)
Asthma symptoms worsen 3(2.8) 0(0.0) 4(3.7)
Intense Exacerbation 4 (3.7 2 (3.6) 4(3.8)
Anomalies 15(13.9) 9(16.4) 7(6.7)
Sensitivity to light 3(2.8) 2 (3.6) 0(0.0)
Tumors of the lungs 2 (1.8) 1(1.8) 1(0.9)
Feeling feverish 2 (1.8) 0(0.0) 0(0.0)
Deficiency of respiration 2 (1.8) 0(0.0) 0(0.0)
Itchy 1(0.9) 1(1.8) 0(0.0)
Increased AST/ALT 1(0.9) 1(1.8) 0(0.0)
Ulcers of the stomach 1(0.9) 0 (0.0) 0(0.0)
The anorexic condition 1(0.9) 0(0.0) 0(0.0)
Pain in muscles 1(0.9) 0(0.0) 0(0.0)
Defecation of speech 1(0.9) 0 (0.0) 0(0.0)
Insomnia 1(0.9) 0(0.0) 0(0.0)
Asthma 0(0.0) 2 (3.6) 0(0.0)
Drowsiness, fatigue 0(0.0) 1(1.8) 0(0.0)
Ankylosing Spondylitis 0(0.0) 1(1.8) 0(0.0)
Deficiency in electrocardiograms 0(0.0) 0(0.0) 2(1.9)
Vomiting 0(0.0) 0(0.0) 1(0.9)
A lung tumor 0(0.0) 0(0.0) 1(0.9)
The MPO-ANCA has increased 0(0.0) 0(0.0) 1(0.9)
Blood clots in the brain 0(0.0) 0(0.0) 1(0.9)
Self-harm 0(0.0) 0(0.0) 1(0.9)
URTI 0(0.0) 0(0.0) 1(0.9)
Pulmonary embolism 0(0.0) 0(0.0) 1(0.9)
Emboli in the lungs 12 (11.1) 2 (3.6) 4 (3.8)
The rest 1(0.9) 2 (3.6) 1(1.0)

It was made possible through the quantification of efficacy and safety of pirfenidone on the patients with idiopathic
pulmonary fibrosis (IPF) by framing the participants into high dose group, low dose group and placebo arms. The three
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groups involved were of similar age and sex and demographics of the members of the participating group was similar.
The paper has found that the smoking history varied across different groups and the prevalence of smokers was also
relatively high across various smokers with the low dose category. The time span reported by the participants since last
having their initial diagnosed and their background of previously receiving steroids treatment before were also similar
across the groups. Regarding the baseline lung, there were no significant baseline groups as regards to the forced vital
capacity (VC), total lung capacity (TLC), and diffusing capacity of lungs to carbon monoxide (DL, CO) of the high dose,
low dose, and placebo, respectively. Other indicators of the respirational levels like lowest oxygen level (Sp,02) was also
at par meaning that there was no imbalance of the profiles of the patient in both arms of treatment. Upon discussing the
reasons of dropping out, the high dose group had recorded a highest percentage (37.0) of the patients who had dropped
out in the study followed by placebo (29.8) and low dose (27.3). The most common causes of the discontinuation in the
placebo group (15.4 percent) was attributable to the progression of the disease, four of seven percent in the high dose
group and none in the low dose group was due to the disease progression. Mortality was recorded in none of the groups
with an adverse event of 13.9 percent and 16.4 percent in the high dose group and low dose group respectively as
compared to 6.7 percent in the placebo group. Photosensitivity was a single cause of anxiety in high dose group (2.8
percent) and the low dose group (3.6 percent) and the GI trouble, including gastric ulcers, and lack of appetite transpired
in high dose group. Altogether, in short the research has raised some safety issues mainly the adverse events and
photosensitivity, and hence it has not indicated any considerable disparities among the treatment arms in the efficiency
of pirfenidone as a possible therapeutic agent of IPF and hence further studies are required to analyze the therapeutic
potentiality of pirfenidone on IPF.

DISCUSSION

The clinical trials conducted in the latest decade with the aim to find the effective treatment regimen, in opposition to
idiopathic pulmonary fibrosis (IPF), were not successful ending negatively and creating depressing results in most of the
trials held across the world. Hence, no successful treatment plan course has been conjured against placebo controls [5, 6,
21]. Groups treated with high dose of pirfenidone and low dose of pirfenidone in this trial led to the improvement of vital
capacity (VC), and the better distribution of progression-free survival (PFS) was also reported as compared to placebo
group. The recent studies have however also provided their evidence that the decrease of the VC or the forced vital
capacity (FVC) 10 or more percentage at the baseline over 6-12 mo is the important clue of mortality in the IPF patients
[22 - 24]. Hence, the time to death and/or 10 percent or greater deterioration in actual VC, or condition travel, is considered
a valid surrogate outcome, under any circumstances of survival [6, 23], and the perception is equally applicable to the
current marginal declines in FVC. The unprecedented findings are the first indication that the treatment intervention with
the utilization of pirfenidone has an impact on the PFS of IPF patients since most of the patients do not receive the
treatment before the random assignment; this can be attributable to the fact that over 90 percent of patients treat nothing
before the random assignment. In our study no significant difference was reported in lowest variations of Sp,02 at the
moment (table 4). Although there is no clear indication why such negative findings were recorded, potential differences
between the present and the other two studies would be: 1) 6-minute steady-state exercise test (6MET) is not a validated
outcome measure and 2) terminal decline in lowest Sp,02 could not be estimated accurately, where only 20 per cent
patients were able to undergo the 6MET in follow-up as their lowest Sp,02 had declined to 82 per cent (data not provided).
Slight differences in the methods or reliability of various tests such as that of 6-minute walk test (6MWT) and its modified
procedure are still a confounding variable that has not been widely elucidated until the same type of study can be replicated
in the future [6]. Acute exacerbations of IPF were present which terminated the trial prematurely in the prior phase II trial
in Patients [15]. However, there was no report of a difference in the number of acute exacerbation in the trio groups in
this trial. The acute exacrement phenomena in the previous research was also evident during the period where 9 months
were considered but in the current research the acute exacrement was observed in the placebo group which was only 4.8
and this same reflection was not obtained after the 52 weeks (duration). What motivates such variation is not known. In
our research, only within a year timeframe 50 percent of patients with mild entanglement of pulmonary functions have
gone through only acute exacerbations. The actual incidence and prevalence of acute exacerbations in IPF remains a
mystery and it has been reported that the incidences have been found to differ across the research studies and virtually all
of them are retrospective in nature. However, the findings regarding the acute exacerbation require further studies to take
place on a larger population and more follow-up visits to examine this problem in a more adequate way. A post hoc test
conducted on groups of respiratory functions was done and compared with that of phase II study that was done [15]. A
strenuous difference was not evidenced between high-dose population as well as the placebo population (see
supplementary material, Fig. E2-1). Nevertheless, a decrease in its classification level of magnitude resulted in an increase
in the significance of difference analysis of VC (p = 0.0053) (see supplementary material, Fig. E2-2). Among the high
dose and low dose of pirfenidone, photosensitivity was the most common AE which is a specified side effect of
pirfenidone since it is encountered in the other clinical trials [7, 15]. There was increased anorexia and increase in c-GTP
level significantly in high dose group as compared to the placebo group as it was during the phase II study [15]. This is
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even though the distribution of adverse events upon the pirfenidone treatment was quite high although, the accumulative
proportion of study termination was not significantly different between the pirfenidone treatment and the placebo.
Although this could be partly attributed to the presence of the knowledge of the patient of the risk of skin rashes, it was
observed that pirfenidone was well-tolerated among the IPF patients despite having such side effects which were expected.
The latter could be deemed as the weakness of the study because the treatment of the effects on the primary endpoint had
been changed during the study. Although the VC change over 12 months is currently undoubtedly the major correlate
with survival [22,24, 25], it is interesting to state that originally, the lowest Sp,02 during 6MET was what conformed to
the key endpoint of the present paper due to the sample results themselves that the pre-existing study had given us [15].
To begin with, alterations of VC were taken as a secondary outcome. The 6MET validation has certain flaws, and the
ability to measure Sp, O2 reliability during workload, hence the primary endpoint was substituted with VC during the
research. Despite the fact that this modification can be argued as the rampant weakness, it was made prior to violating
study code and according to the recommendation of the independent Data and Safety Monitoring Board (DSMB) and
sample size was not changed. Finally, we also know the limitations of the absence of data. Lack of data has the potential
of bringing in the bias aspect in the scenario of railing random method, and no single perfect way out to rail data exists.
Other research adopted the last observation carried forward (LOCF) methodology and we have applied this in our
research. Additionally, mixed model sensitivity analysis was presented to the LOCF analysis study that did not make
imputations to either effect of the treatments since the sensitivity analysis revealed a significant or marginal effect of each
treatment. The loss of a centralised pathology review is also mentioned and the potential drawbacks also prefer the
selection bias (the patients were obligated to be at 6MET at the baseline). Nonetheless, the studied sample involved all
the consecutive, willing, and eligible general population, with mild functional impairment that was covered. To sum up,
the results of the phase III clinical trial demonstrate that the new antifibrotic drug pirfenidone is able to preserve VC and
positively affect PFS in the Patients population of patients with mild function impairment with IPF without any severe
adverse effects. Future research is further required in order to prove such findings.

CONCLUSION

To summarize, it is a phase III randomized study that implies that a new innovative antifibrotic drug; pirfenidone can be
valuable in terms of saving vital capacity (VC) as well as progressing free survival (PFS) of Patients patients diagnosed
with idiopathic pulmonary fibrosis (IPF) with a reasonable functional condition in contrast to placebo. There was also a
satisfactory acceptance of the use of pirfenidone even though developing photo sensitivity and anorexia are seen as
consequences of the use of this medicine. The withdrawing rate of studying the treatment groups and placebo was no
longer significant anymore. The acquired results in the research can serve as physiologically useful evidence to the
information concerning the potential of pirfenidone as one of the available sets of care that would help to optimally
manage the effective activity of the lungs and slow the disease progression in the IPF individuals. Though there is a
certain degree of weakness the changes made to the primary endpoint and most importantly the challenges presented by
the fact that there were missing data points, the study has some positive findings that can actually support the potential of
the clinical benefit, which is the potential that can actually be realized with the help of pirfenidone in relation to managing
process of IPF. The latter outcomes will need to be tested in real life clinical trials of larger and diverse groups of people
and sign up a longer follow up to confirm the findings and also test the heuristic estimation regarding the utility of
pirfenidone use in the treatment of IPF.
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