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Pirfenidone treatment in idiopathic
pulmonary fibrosis: A Saudi experience

Esam H. Alhamad

Abstract:

BACKGROUND: Recent trials involving pirfenidone suggest a beneficial effect in the treatment of idiopathic
pulmonary fibrosis (IPF).

OBJECTIVE: To report on the efficacy and safety of pirfenidone in the treatment of patients with IPF, at a tertiary
care hospital in Saudi Arabia.

METHODS: The study included 58 patients with IPF who were evaluated from March 2012 to March 2013. During
the study period, 33 patients received pirfenidone, and the remaining patients (n = 25) served as a control group.
Baseline clinical characteristics, physiological parameters and the results of a 36-ltem Short Form Health Survey
(SF-36) were compared between the groups. Furthermore, we compared changes in forced vital capacity (FVC),
diffusion capacity of the lung for carbon monoxide (DLco), six-minute walk distance (6MWD) and SF-36 for both
groups during follow-up. The last follow-up period ended in January 2014.

RESULTS: There were no significant differences in baseline clinical characteristics between the groups.
Furthermore, we found no differences in FVC, DLco and SF-36 during follow-up (median, 12 months). However,
patients receiving pirfenidone treatment were less likely to experience reductions in BMWD compared with the
control group (13% vs. 52%, respectively; P = 0.001). Although adverse events were more frequently reported
by the pirfenidone group compared with the control group (85 vs. 56%, respectively; P = 0.015), these patients

did not require discontinuation of treatment.

CONCLUSION: Pirfenidone treatment preserves functional capacity, as reflected by the 6MWD. Adverse events
associated with pirfenidone treatment were generally well tolerated by the patients.
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diopathic pulmonary fibrosis (IPF) is a subtype
of chronic fibrosing interstitial pneumonia
that primarily occurs in older adults and is
associated with a variable clinical course and
poor outcomes.!? Despite extensive research, the
pathogenesis of IPF remains poorly understood.

Over the past decade, many studies with a
particular focus on agents targeting the ongoing
fibro-proliferative process have been performed
in an attempt to halt the progressive decline in
pulmonary function thatis observed in IPF patients.
Pirfenidone is a synthetic molecule with unique
properties as an antifibrotic, anti-inflammatory and
antioxidant agent.” Published studies evaluating
the clinical effects of pirfenidone in the treatment
of IPF showed that it slows the rate of decline in
lung function parameters,|®”! reduces the rate of
acute exacerbations,” leads to improvements in
progression-free survival, P! and preserves six-
minute walk distance (6MWD).8?) Because of these
encouraging results, pirfenidone is approved for
the treatment of IPF in many countries.

The aim of this study is to describe the efficacy
and safety of pirfenidone in the treatment of
patients with IPF at a tertiary care hospital in

Saudi Arabia. Additionally, we report outcomes
such as changes in lung function, walking
distance and answers to a 36-Item Short Form
Health Survey (SF-36) questionnaire, as well
as the number of acute exacerbations, adverse
events and deaths.

Methods

Patients

This retrospective study included patients in the
database of King Khalid University Hospital and
is part of an ongoing large prospective study of
current diagnostic assessment and outcomes of
interstitial lung diseases (ILDs) in our center.
Consecutive patients diagnosed with IPF from
March 2012 to March 2013 were included. During
this period, pirfenidone was not available in
Saudi Arabia, and patients were instructed to
purchase pirfenex, the Indian generic form of
pirfenidone. As such, IPF patients who started
pirfenidone therapy (start date of March 2012)
were included in the study, whereas patients who
were unable to receive pirfenidone treatment
served as a control group. The study was
approved by the Institutional Review Board/
Ethics Committee of the College of Medicine,
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King Saud University, Riyadh, Saudi Arabia. Written informed
consent was obtained from all study participants seen and
evaluated in our ILD center. A standard form was used to
collect clinical information, including general symptoms,
smoking history, medication use, environmental history,
occupational history, family history, and physical exam
findings. Surgical lung biopsies were performed in 6 (18%)
IPF patients, who received pirfenidone therapy, and in 3 (12%)
patients in the control group. The IPF was diagnosed according
to established guidelines for the diagnosis and management
of IPF.I A multidisciplinary approach involving various
specialties, including pulmonology, rheumatology, radiology
and pathology, was implemented for all IPF cases before a final
diagnosis was rendered.

Exclusion criteria included connective tissue disease,
hypersensitivity pneumonitis, idiopathic interstitial
pneumonias other than IPF, and a diagnosis of drug-induced
or unclassified pulmonary fibrosis.

Physiological measurements

The following pulmonary function tests (PFT Masterscreen;
Jaeger, Hoechberg, Germany) were performed using standard
methodologies that included spirometry, plethysmography,
and measurement of the diffusion capacity of the lung for
carbon monoxide (DLco).""31 Arterial blood gas (ABG)
values (Rapid Lab 865; Bayer, Plymouth, UK) were obtained
to determine the partial pressure of oxygen (PaO,), the partial
pressure of carbon dioxide (PaCQO,), and oxygen saturation
(Sa0,). After the PFTs and ABG sampling, patients were asked
to perform a six-minute walk test (6MWT) in accordance with
ATS guidelines.' Oxygen saturation (SpO,) was recorded at
the beginning and end of the six-minute walk. At the end of
the test, the total distance walked in meters was documented.

Treatment regimen

Pirfenidone was administered as a 200 mg dose with food three
times daily and increased to a full dose (800 mg three times
daily) over three weeks. Patients were instructed to avoid direct
sunlight exposure and to use sunscreen. Additionally, patients
were informed about potential adverse events, including
photosensitivity, skin rash, gastrointestinal symptoms, fatigue
and liver function abnormalities. Liver function tests were
performed every two weeks for eight weeks, followed by tests
every month for six months before the testing frequency was
decreased to once every three months.

The standard of care in our center is for all IPF patients to
receive acetylcysteine at a dose of 600 mg, three times daily,
as well as aggressive anti-reflux education and therapy, reflux
treatment in the form of pantoprazole at a dose of 40 mg once
a day, and the prokinetic agent, domperidone, at 10 mg three
times daily.

Outcome measures

Before the initiation of therapy, IPF patients underwent
baseline PFT, ABG, and 6MWT measurements and completed
a health-related quality of life (HRQL) assessment using
a self-administered, validated Arabic version of the SF-36
questionnaire. The SF-36 questionnaire is composed of eight
domains and two summary measures, specifically physical and
mental health summary scales. The SF-36 questionnaire scoring
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system ranges from 0-100, with higher scores indicating better
health or well-being.

Every three months, patients repeated the PFT, ABG,
and 6MWT measurements and the SF-36 questionnaire.
Additionally, patients were asked to provide subjective
assessments of cough, dyspnea and fatigue at each visit to
determine whether these parameters were better, unchanged
or worse. Both a dedicated specialist nurse and a clinician were
involved in all IPF cases to monitor for adverse events. During
the study period, data regarding IPF exacerbations and deaths
were also collected. The last follow-up period for our analysis
ended in January 2014.

Statistical analysis

Descriptive statistics are presented as the means + standard
deviation, medians with ranges or numbers with percentages.
The unpaired Student’s t-test, the Mann-Whitney rank sum
test, the chi-square test, or Fisher’s exact test were used when
appropriate to compare variables of interest. Odds ratios and
95% confidence intervals for relative risks were calculated. A
two-sided P value < 0.05 was considered statistically significant.
Statistical Package for the Social Sciences (SPSS version 18.0,
SPSS Inc., Chicago, IL, USA) was used for all analyses.

Results

Sixty-five patients diagnosed with IPF comprised the study
cohort. A total of 40 patients received pirfenidone from March
2012 to March 2013. Seven patients in the pirfenidone group
were excluded from the analysis due to non-compliance
(n =2), inability to tolerate therapy because of abdominal pain
(n=2), rapid disease progression within 12 weeks of initiation
of therapy (n = 2) or development of signs and symptoms
suggestive of undifferentiated connective tissue disease
(n=1). All patients received acetylcysteine, pantoprazole and
domperidone drugs treatment, which is the standard therapy
that is prescribed to all IPF patients in our center.

Of the 33 patients in the pirfenidone group, 29 (88%) were
native Saudi patients, and 4 (12%) had other origins (2 patients
were from Pakistan, and 1 each from Nigeria and Yemen). In
the control group (n = 25), 23 (92%) were native Saudi patients,
and 2 (8%) had other origins (1 each from Egypt and Yemen).

Comparisons of demographic and clinical characteristics,
physiological parameters and pulmonary hemodynamics
between the two groups at the time of diagnosis are shown in
Tables 1 and 2. There were no significant differences between
the groups with respect to age, gender, disease duration,
smoking status, co-morbidities treatment, PFTs, 6(MWT, ABG
values or pulmonary hemodynamic parameters. Baseline data
for the SF-36 domains showed no significant difference in mean
scores between the groups [Table 3].

Outcome measures

The median duration of treatment with pirfenidone was
12 (range, 8-22) months. In all 17 (52%) patients received
pirfenidone therapy for 8 to 12 months, and 16 (48%) patients
received treatment for longer than 12 months. During follow-
up, changes in PFTs and ABG values were not significantly
different between the groups [Table 4]. Moreover, different
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Table 1: Baseline demographics and characteristics
of study cohort

Table 3: Baseline data for the Short Form Health
Survey (SF-36)

Variable Control Pirfenidone P-value Scale Control Pirfenidone P-value
(n=25) (n=33) (n=22) (n=30)
Age, years 62.4+15.1 63.3+13.3 0.818 Physical functioning 45.0+27.4 42.0+26.5 0.693
Female gender 14 (56) 11 (33) 0.084 Role physical 21.6+36.4 30.0+41.7 0.453
Ever smoker 8 (32) 11 (33) 0.915 Bodily Pain 47.3+19.9 58.3+25.4 0.096
Disease duration 40.7+19.6 36.3+17.8 0.378 General health 41.8+10.2 44.8+12.6 0.360
Comorbidities Vitality 49.1+18.4 45.8+24.6 0.604
Isphemic Heart 1(4) 5 (15) 0222 Social fun9tioning 55.1+28.5 60.8+22.7 0.424
Disease Role emotional 45.4+43.1 40.0+4 5.0 0.662
Hypertension 6 (24) 11(33) 0.439 Mental health 64.2+19.6 70.1£20.0 0.291
Diabetes mellitus 6 (24) 12 (36) 0.313 Physical health summary ~ 38.9+16.3 43.8+22.3 0.390
Treatment Mental health summary 53.5+14.7 54.2+22.7 0.894
Prednisolone (5-10 mg) 10 (40) 9 (27) 0.306 Data are presented as the mean + standard deviation
Sildenafil 5 (20) 8 (24) 0.701
Standard therapy* 25 (100) 33 (100) — Table 4: Changes in physiological parameters during
Oxygen supplement 5 (20) 6 (18) 0.906 follow-up
Data are presented as the mean + standard deviation or as a number Variable Control Pirfenidone Odds 95% ClI P-value
(percentage), *Including acetylcysteine, pantoprazole and domperidone (n=25) (n=32) ratio
FVC, % predicted
Table 2: Baseline physiological parameters and >5%increase 7(28)  10(31) 1.169 0.370-3.689 0.790
pulmonary hemodynamics of study cohort >5%decrease 14 (56) 14 (44) 0.611 0.213-1.754 0.359
Variable Control Pirfenidone unchanged* 4 (16) 8(25) 1.750 0.460-6.653 0.408
P-value
(n =25) (n=33) DLco, % predicted
Pulmonary Function Test >5%increase 6 (24) 10 (31) 1.439 0.441-4.702 0.546
FVC, % predicted 67.6+19.8 63.3+17.3 0.382 >5% decrease 13(52) 13 (41) 0.632 0.220-1.814 0.392
TLC, % predicted 64.7+12.1 60.9+14.1 0.285 unchanged* 6(24) 9(28) 1.239 0.374-4.108 0.726
DL, % predicted 41.4+20.7 42.3+21.1 0.869 Walking distance,
Six-Minute Walk Test meters
Initial SpO,, % 95.8+2.3 94.9+3.4 0.247 =30 meters 1(4) 3(9) 2.483 0.242-25.439 0.623
Final SpO,, % 87.6+6.5 86.5:7.1 0.536 increase
Distance, meters 311.2+137.2 350.9+111.4  0.229 =30meters  13(52) 4(13) 0.132 0.036-0.488 0.001
Arterial Blood Gas decrease
Pa0,, mmHg 69.9+10.0 71.1+9.4 0.654 Unchanged? 11 (44) 25 (78) 4.545 1.437-14.378 0.008
PaCO,, mmHg 401:36  418:51 0160 a0, mmHg
SaOZ’ % 94.9+3.1 94.6+4.0 0.784 25 mmHg 8 (32) 13 (41) 1.454 0.485-4.356 0.503
Pulmonary hemodynamics increase
PH present, n (%) 9 (36.0) 8(242)  0.330 Ssmmhg  9(%6)  9(28) 0696 0.226:2138 0.526
mPAP, mmHg 23.2+6.1 22.4£75 0672 Unchanged®  8(32) 10(31) 0.966 0.314-2.974 0.952
RAP, mmHg 9.2£3.2 4.7£3.7 0.601 Data are presented as numbers (percentages), Cl = Confidence interval,
PCWP, mmHg 12.0+5.3 9.6+4.9 0.107 FVC = Forced vital capacity, DLco = Diffusion capacity of the lungfor carbon
PVR, wood units 3.5+2.7 3.3+2.8 0.835 monoxide, PaO, = Partial pressure of oxygen, One pgtient in the pirfenidone
O, L/min 45409 52510 0.011 group was not able to do the physiological tests, *Indicate > -5% to < + 5%,

Data are presented as the mean + standard deviation or as a number
(percentage), FVC = Forced vital capacity, TLC = Total lung capacity,

DLco = Diffusion capacity of the lung for carbon monoxide, SpO, = Oxygen
saturation by pulse oximetry, PaO, = Partial pressure of oxygen,

PaCO, = Partial pressure of carbon dioxide, SaO, = Oxygen saturation,

PH = Pulmonary hypertension, defined as a mean pulmonary artery pressure
(mPAP) > 25 mm Hg, RAP = Right atrial pressure, PCWP = Pulmonary
capillary wedge pressure, PVR = Pulmonary vascular resistance; and

CO = Cardiac output

cutoff values, including ten percentage points or more of the
predicted FVC, and 15% points or more of the predicted DLco,
were applied and showed no significant difference between
the groups (data not shown). Interestingly, patients receiving
pirfenidone therapy were less likely to experience a reduction
in walking distance > 30 meters during follow-up compared
with those in the control group (13% vs. 52%, respectively; P =

40

fIndicate > -30 meters to < + 30 meters, *Indicate > -5 mmHg to < + 5 mmHg

0.001). Furthermore, when follow-up results were compared
with baseline values, walking distance did not change in 78%
of the pirfenidone treated group compared with 44% of the
control group (P = 0.008) [Table 4].

Subjective assessments of cough, dyspnea, and fatigue during
follow-up were not significantly different between the groups
[Table 5]. In terms of the SF-36 questionnaire, repeated
measurements revealed that the mean scores from each domain
were not significantly different between the groups [Table 6].
Moreover, within each group, the mean score changes from
each domain were not significantly different compared with
baseline values (data not shown).
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The number of reported adverse events was higher among
patients who received pirfenidone treatment compared with
those in the control group (85 vs. 56%, respectively; P = 0.015)
[Table 7]. The most common adverse event reported by the
pirfenidone group was fatigue (64%), followed by anorexia
(57%) and weight loss (30%). As expected, photosensitivity
was frequently reported by patients who received pirfenidone
treatment compared with the control group (21 vs. 0%,
respectively; P = 0.015). Serious adverse events requiring
discontinuation of therapy were not observed in the
pirfenidone group.

During follow-up, acute exacerbations were noted in 3 (12%)
patients in the control group and 4 (12%) patients in the
pirfenidone group. Additionally, one death was observed in
the control group. Adherence to treatment was 94% in the
pirfenidone group and 100% in the control group.

Discussion

The present study is the first to report on the clinical efficacy
and safety of pirfenidone for the treatment of patients with IPF
in a Saudi Arabian population.

Several studies exploring the effects of pirfenidone in
patients with IPF have provided some hope in treating this
devastating disease./*”! The most recent study is the ASCEND
(Assessment of Pirfenidone to Confirm Efficacy and Safety in
Idiopathic Pulmonary Fibrosis) trial, which is a multinational,
randomized, double-blinded, placebo-controlled study in
which pirfenidone was compared with a placebo.”! In the cited
study, investigators noted that patients in the pirfenidone
group experienced a significant reduction in the 1-year rate
of decline in FVC and experienced a reduction in the decline
in walking distance and an improvement in progression-free
survival.”}

In our study, although pirfenidone was not available in Saudi
Arabia during the study period, a relatively high number of our
cohort patients were able to receive pirfenex, a generic form of
pirfenidone that is manufactured in India. In addition, having
a dedicated specialist nurse and constant clinician support
resulted in an excellent adherence rate and compliance with
pirfenidone therapy despite the frequent dosing regimen and
need for repeated liver function tests. Moreover, in spite of the
frequency of adverse events reported in the pirfenidone group
compared with the control group, the incidence of these events
was similar to results reported in other studies./*) Additionally,
these events ranged from mild to moderate in severity and were
well tolerated by patients.

Patients who were prescribed pirfenidone were categorized
as having mild to moderately severe disease based on their
PFT results, which is consistent with previous studies.]
Surprisingly, we found no significant differences between
the groups in terms of changes in FVC, DLco, or PaO, values
during follow-up visits in our clinic, despite similar baseline
demographic and clinical characteristics in both groups.
A limitation of our study is that the number of patients in
each group was relatively small, and our study did not have
sufficient power to demonstrate the full range of clinically
significant differences in treatment. Nonetheless, important
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Table 5: Subjective symptoms assessments during
follow-up

Symptoms Control Pirfenidone P-value
(n=25) (n=33)
Cough
Better 14 (56) 19 (58) 0.798
Unchanged 7 (28) 10 (30) 0.992
Worse 4 (16) 4 (12) 0.720
Dyspnea
Better 11 (44) 17 (52) 0.494
Unchanged 7 (28) 9 (27) 0.799
Worse 7 (28) 7 (21) 0.594
Fatigue
Better 8 (32) 12 (36) 0.666
Unchanged 10 (40) 12 (36) 0.662
Worse 7 (28) 9 (27) 0.992

Data are presented as numbers (percentages)

Table 6: Changes in Short Form Health Survey (SF-36)
scores during follow-up

Scale Control Pirfenidone P-value
(n=22) (n=30)
Physical functioning 35.9+31.4 46.0+£31.0 0.254
Role physical 30.7+41.5 35.0+43.4 0.719
Bodily pain 60.0+25.7 70.8+28.1 0.164
General health 42.3+11.8 46.2+19.6 0.413
Vitality 36.4+19.6 44.7+25.4 0.207
Social functioning 56.2+31.5 65.4+28.2 0.276
Role emotional 48.5+49.0 63.3+44.1 0.258
Mental health 66.2+12.6 70.0+20.7 0.447
Physical health summary 42.2+20.5 49.5+22.4 0.237
Mental health summary 51.8+22.0 60.8+25.6 0.189

Data are presented as the mean + standard deviation

Table 7: Reported adverse events in the study cohort

Adverse reaction Control Pirfenidone P value
(n = 25) (n=33)
Any adverse event 14 (56) 28 (85) 0.015
Fatigue 13 (52) 21 (64) 0.298
Anorexia 10 (40) 19 (57) 0.147
Gastric reflux 5 (20) 8 (24) 0.655
Nausea 4 (16) 5(15) 0.969
Weight loss 3(12) 10 (30) 0.086
Skin reaction 1(4) 6 (18) 0.122
Photosensitivity 0 (0) 7 (21) 0.015
Diarrhea 0 (0) 3(9) 0.248
Hepatic dysfunction 0(0) 1(3) 1.000
Insomnia 0 (0) 1(3) 1.000
Stomach pain 0 (0) 1(3) 1.000

Data are presented as numbers (percentages), Patients may have multiple
adverse events

extrapolations can be made from our results. An interesting
and important observation noted during the study period
was that patients on pirfenidone therapy were less likely to
experience a decline in walking distance compared with the
control group (13 vs. 52%, respectively; P = 0.001). Additionally,
a large proportion of patients in the pirfenidone group were
more likely to have stable walking distances (i.e., unchanged)
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compared with the control group (78 vs. 44%, respectively;
P =0.008). The positive impact of pirfenidone on the 6(MWD
noted in the present work is consistent with the results of
other studies.®”! A possible explanation for this finding is
that skeletal muscle weakness (i.e., acquired myopathy),
which is frequently observed in IPF patients due to hypoxia,
stress, malnutrition, corticosteroid therapy and other factors,
is associated with increased activity of transforming growth
factor beta (TGF-f).l'! Because the anti-fibrotic properties of
pirfenidone are mediated by the inhibition of TGF-f expression,
as observed in many models of fibrosis, including in the lung,
heart, liver and kidney,"” such actions may also occur in
skeletal muscles, resulting in improved functional capacity
and exercise tolerance in patients with IPF. However, this
hypothesis is only speculative, and future studies are needed
to address the precise role of pirfenidone on TGF-f signaling
in skeletal muscle.

More than half of the patients who received pirfenidone
treatment reported subjective improvements in cough;
however, compared with the control group, the difference was
not statistically significant (58 vs. 56%, respectively; P = 0.79).
Nonetheless, the data partially suggest that aggressive anti-
reflux therapy may improve cough symptoms substantially,
which may lead to improved quality of life in IPF patients.
The HRQL is an assessment tool used by many investigators
to determine the effectiveness of a particular intervention.
In the present study, we used SF-36 to measure outcomes
between patients taking pirfenidone treatment compared with
patients receiving standard therapy. Interestingly, we found
no significant differences in the SF-36 domains, at baseline or
after therapy, in either group. However, it is unclear which
study instrument should be used to obtain relevant information
after interventions among Saudi patients with IPF, and future
studies may need to use different HRQL questionnaires.

Prescribing acetylcysteine to IPF patients is a routine practice in
our center. Demedsts ef al.,"® noted that IPF patients who received
acetylcysteine in addition to prednisone and azathioprine had
slower rates of deterioration in vital capacity and DLco after
12 months of therapy. However, a recently published trial
comparing acetylcysteine to placebo in patients with IPF
suffering from mild to moderate impairment in pulmonary
function parameters showed no significant difference in either
the study’s primary outcome measure (change in FVC over 60
weeks) or in secondary outcome measures, including rate of
death, acute exacerbations, DLco, changes in walking distance
and responses to a HRQL questionnaire.!” In the present study,
both groups received acetylcysteine; therefore, it is difficult
to determine the beneficial effects of acetylcysteine on lung
function indices.

The present study had several limitations. The retrospective
review of a database from a single tertiary center may have
introduced both selection and recall biases. In addition, the
number of patients in each group was relatively small, and our
study did not have sufficient power to demonstrate clinically
significant differences with regards to treatment. Additionally,
concomitant administration of other treatments may have
affected the bioavailability and distribution of pirfenidone,
accounting for the absence of significant improvement in lung
function parameters observed in our study.
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In conclusion, treatment with pirfenidone was not associated
with improved lung function, PaO,, subjective symptoms
and responses to a SF-36 questionnaire compared with
patients not taking pirfenidone therapy. However, patients
treated with pifenidone were more likely to preserve their
6MWD. Moreover, we show that adherence and compliance
to treatment was high, and side effects were generally well
tolerated by patients.
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