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Introduction
New, extremely virulent viruses crossing the animal-human
barrier remain a global threat. Severe acute respiratory
syndrome corona virus-2 (SARS-CoV-2) has been the latest
threat to mankind.1 The coronavirus disease-2019 (COVID-
19) pandemic affected millions of people worldwide,
including more than 1.5 million people in Pakistan, with
30,361 reported deaths in the country.2 COVID-19
symptoms range from fatigue, body aches and cough to
respiratory failure and pulmonary fibrosis (PF). Most
patients with severe COVID-19 recover completely both
clinically and radiologically, but 25-35% show evidence of
persistent functional and structural abnormalities, with
50% patients having ground glass opacities (GGOs) and 21-
29% having fibrotic changes as long-term sequelae.3
Multiple studies have concluded that around 60-70% of
treated patients presents with the persistence of at least
one or more symptoms, and acute respiratory distress

syndrome (ARDS) seems to be the primary prognosticator
of PF.4

Recent data suggests that in severe COVID-19 patients, the
incidence of PF reaches up-to 17%, with more than a third
having fibrotic changes.5 The most common symptom of
PF is persistent dyspnoea accompanied by fatigue, with
cough and chest discomfort affecting up-to 20% patients
even after 3-6 months of the infection. Radiological
evidence and sequelae of post-COVID-19 PF are persistent
GGOs on high-resolution computed tomography (HRCT)
scan of the chest.6 Dyspnoea affects patient’s quality of life
(QOL), hence assessment and management is pivotal in
post-COVID-19 PF. The 6-minute walk test (6MWT), a global
assessment tool, is used to assess the severity of dyspnoea
and functional exercise capacity, and to quantify
rehabilitation outcome for devising the management
plan.7

For the time being, no completely recognised options are
available for the management of post-COVID-19 PF. The
main treatment modalities have been antivirals,
glucocorticoids, anticoagulants, interleukin-6 (IL-6)
inhibitors and supportive management.8 However, anti-
fibrotic agents, like pirfenidone, have therapeutic role in PF
and reduce pulmonary injury, especially in post-COVID-19
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fibrosis. Pirfenidone is an anti-fibrotic agent having anti-
inflammatory properties, and is also used for fibrotic
diseases. It mainly acts by inhibiting fibroblast production
and suppressing transforming growth factor-beta (TGF-β)
and collagen synthesis. It also reduces the production of
pro-inflammatory cytokines, like tumour necrosis factor-
alpha (TNF-α).9

The current study was planned to assess the efficacy of
pirfenidone and corticosteroids in post-COVID-19 PF in
preventing long-term life-threatening sequelae among
Pakistani patients.

Patients and Methods
The quasi-experimental study was conducted at the
Department of Pharmacology, Army Medical College
(AMC), Rawalpindi, and the Department of Pulmonology,
Pakistan Emirates Military Hospital (PEMH), Rawalpindi,
Pakistan, from January to December 2024. The last patient
was recruited in June 2024 and all follow-ups were
completed in December 2024. After approval from the
institutional ethics review board, the sample size was
calculated using the World Health Organisation (WHO)
online calculator10 with confidence level 95%, margin of
error 5% and incidence of post-COVID-19 PF 2%.11 The
sample was raised using consecutive non-probability
sampling method. Those included were patient of either
gender aged 18-70 years having acute illness with
symptoms lasting >14 days who had having acute or
previous clinical as well as laboratory-confirmed COVID-19
infection by reverse transcription polymerase chain
reaction (RT-PCR) and mild to moderate fibrotic changes
on high-resolution computed tomography (HRCT) scan of
the chest.

Those excluded were patients having negative RT-PCR or
normal HRCT chest despite symptoms, and those who
could not undergo HRCT chest due to any reason. Also
excluded were patients with severe fibrosis or critically ill
patients requiring mechanical ventilation, patients with
known asthma, chronic obstructive pulmonary disease
(COPD) or any other obstructive or restrictive pulmonary
pathology, and those with autoimmune or malignant
disorders.

After taking informed consent, the patients were reviewed
and diagnosed by pulmonologists with at least three years
of clinical experience. The patients were then divided into
Group-A and Group-B using the lottery method. Group-A
and Group-B patients were given corticosteroids 40mg
orally once daily for two weeks, gradually tapering to 5mg
per day. In addition, Group-B participants were treated with
pirfenidone 267mg two tablets thrice daily. All the patients
were called for follow-up at three and six months when

they were reviewed by pulmonologists. Pulse oximetry was
noted in each patient at baseline and at each follow-up.
Patients having oxygen (O2) saturation equal to or greater
than 96% was considered normal. O2 saturation 94-95%
was considered mild, 92-93% moderate, and 91% or less
was considered severe.12

The 6MWT was done at the two follow-ups. The patients
were requested to walk at their own pace in a corridor of
30-metre length with marks at every one metre. O2

saturation was observed continuously throughout the test
with the help of a pulse oximeter. The test was terminated
immediately if the O2 saturation dropped to 90%. Other
reasons for termination of the test were dyspnoea, fatigue
or chest pain. At the end of the test, O2 saturation, pulse,
time and the distance walked by the patients were
recorded. The patients were considered to have failed if
they had O2 saturation of greater than or equal to 4%
compared to the baseline, or if the test was prematurely
stopped due to any reason.13 Baseline HRCT chest was
done and reported by radiologists with at least three years
of experience, at the time of recruitment and subsequently
at the two follow-ups. The radiological changes were
assessed with Warrick score (W-score) for fibrosis as <8=
mild, 8-15=moderate and >15=severe. fibrosis percentage
was also noted.14

Data was analysed using SPSS 26. Mean±standard
deviation was calculated for quantitative variables, while
categorical data was presented as frequencies and
percentages. The pulse oximetry test, 6MWD, W-score and
fibrosis percentage at baseline and at the two follow-
upswere compared between the groups using the
independent t-test. P≤0.05 was considered statistically
significant.

Results
Of the 62 patients assessed, 40(64.5%) were enrolled. Of
them, 20(50%) patients were in Group-A; 12(60%) males
and 8 (40%) females with mean age 42.45±11.11 years. The
other 20(50%) patients were in Group-B; 13(65%) males
and 7(35%) females with mean age 43.15±8.64 years.
Table-1: Intergroup comparison of baseline characteristics (n=40).

Variables Group-A (n=20) Group-B (n=20) p-value
mean±SD mean±SD

Age, years 42.45±11.11 43.15±8.64 0.825
Gender, n (%)

Male 12 (60.0) 13 (65.0) 0.752
Female 8 (40.0) 7 (35.0)

6-Minute Walk Distance (m) 400.00±13.31 401.35±17.75 0.787
Saturation (%) 90.35±1.22 90.80±1.28 0.221
W-Score 14.35±2.32 13.05±1.57 0.045
Fibrosis (%) 31.45±2.58 31.80±5.34 0.794

W: Warrick, SD: Standard deviation.
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Baseline clinical parameters showed no no significant
difference between the groups (Table 1).

Group-B showed relatively higher improvements in 6MWT
distance compared to Group-A at 90-day (p=0.189) and
180-day (p=0.002) follow-ups (Table 2).

O2 saturation improved more in Group-B patients at 90-
day (p=0.087) and showed significantly significant
improvement at 180-day (p=0.005) follow-ups (Table 3).

W-score for PF reduced from 14.35±2.32 at baseline to
11.30±1.45 after 180 days of treatment in Group-A patients,
while Group-B patients showed higher improvement from
baseline 13.05±1.57 to 9.05±1.31 (p<0.005) (Table 4).

PF percentage significantly decreased in Group-B patients
compared to Group-A patients at both 90-day (p=0.187)
and 180-day (p<0.005) follow-ups (Table 5).

Discussion
The current study found better therapeutic efficacy with
the combination of corticosteroid and pirfenidone. It was

observed that in terms of the studied parameters, like
6MWT, pulse oximetry, W-score and PF percentage,
combined treatment with corticosteroid and the anti-
fibrotic pirfenidone had better improvement compared to
corticosteroid alone. As Mishra et al. also reported, PF
patients may benefit with the combination of steroid and
anti-fibrotic drugs when given in the early phase of the
disease, especially in mild to moderate fibrosis.15 Similarly,
Azuma et al. concluded that pirfenidone in pulmonary
fibrosis improved pulse oximetry as well as functional
capacity of the lung, and prevented the acute
exacerbations of Idiopathic Pulmonary Fibrosis (IPF) during
nine months of treatment and follow-up (p=0.006).16

In the current study, it was observed that 6MWT and O2

saturation values were significantly improved in patients
who were given the combination of pirfenidone and
corticosteroid. Sansores et al. showed pirfenidone in PF was
effective in improving dyspnoea, pulse oximetry, 6MWT as
well as radiological findings, and the drug was considered
safe and therapeutically effective.17 Methylprednisolone
and pirfenidone reduced PF significantly over a course of
six months to one year, and led to improved functional
capacities in one study.18 Similar results were reported by
Noble et al.19

In addition, some studies compared clinical efficacy of
nintedanib with pirfenidone, and found nintedanib to be
a more effective treatment option in PF than
pirfenidone.20,21

Zhou et al. concluded that post-COVID-19 PF is challenging
to treat, but pirfenidone proved to be an effective
treatment in improving 6MWT from 188m to 308m, and
improved Total Lung Capacity (TLC) from 1.98L to 2.30L.22

Vitiello et al. showed that anti-fibrotic therapy was effective
in preventing progression of PF and accelerating the
healing process.23 Maher et al. observed that patients with
unclassified PF benefit from pirfenidone treatment in terms
of improved TLC, O2 saturation, 6MWD, and reduced fibrotic
changes with acceptable safety and tolerability profile.24

All these findings imply that dual-drug therapy leads to a
uniform and long-term positive change in clinical,
functional and radiological measurements, which is an
indicator of better treatment effectiveness and possible
synergies with combined treatment.

The current study has limitations of being a single-centre
study with a limited sample size. In addition, the non-
randomised study design, and less control over
confounding factors also limited the generalisability of the
findings. Multicentre studies with larger sample sizes,
randomised study designs, and rigorous control of
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Table-2: Intergroup comparison of 6MWT.

6MWT Group-A (n=20) Group-B (n=20) p-value
mean±SD mean±SD

Baseline 400.00±13.31 401.35±17.75 0.787
90-day 412.95±9.74 417.50±15.59 0.189
180-day, (m) 421.00±6.76 432.85±13.16 0.002

6MWT: 6-minute walk test, SD: Standard deviation.

Table-3: Intergroup comparison of oxygen saturation.

Saturation Group-A (n=20) Group-B (n=20) p-value
mean±SD mean±SD

Baseline (%) 90.35±1.22 90.80±1.28 0.221
90-day (%) 92.80±0.76 93.20±0.76 0.087
180-day (%) 93.60±0.68 95.00±0.97 < 0.005

SD: Standard deviation

Table-4: Intergroup comparison of W-score.

W-Score Group-A (n=20) Group-B (n=20) p-value
mean±SD mean±SD

Baseline 14.35 ±2.32 13.05±1.57 0.045
90-day 12.65±1.59 11.65±1.89 0.080
180-day 11.30±1.45 9.05±1.31 < 0.005

W: Warrick, SD: Standard deviation.

Table-5: Intergroup comparison of fibrosis percentage.

Fibrosis (%) Group-A (n=20) Group-B (n=20) p-value
mean±SD mean±SD

Baseline 31.45±2.58 31.80±5.34 0.794
90-day 27.80±2.60 26.00±5.35 0.187
180-day 25.00±2.20 18.50±4.28 < 0.005

SD: Standard deviation.
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confounding factors are needed to confirm the findings.

Conclusion
The combination of pirfenidone and corticosteroids
showed greater improvement in radiological and
functional parameters compared to corticosteroids alone
in the provision of better post-COVID-19 clinical outcomes.
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