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Background: Idiopathic pulmonary fibrosis (IPF) is a chronic
condition with a poor prognosis and have an average life expectancy of
3-4 years. Two antifibrotic treatments have been approved to treat IPF:
nintedanib and pirfenidone. These medications lower the decline in
lung function and lower the risk of acute respiratory deterioration,
which is linked with a high morbidity and death.Individual clinical
trials have not been powered to demonstrate mortality decreases,
however analysis of pooled data from clinical trials and observational
research imply that anti-fibrotic drugs increase life expectancy.
This study describes the utility of anti-fibrotic drugs and compare their
efficacy.

Methods and Materials: This 6 month cross-sectional study
conducted at Santhiram Medical College and General Hospital in
Nandyal.In patients with IPF , Clinical, functional and radiological
data were gathered at baseline and during the follow-up, as per our
Center procedure.This study compares and evaluates the efficacy of
nintedanib and pirfenidone. A total of 40 patients over the age of 18
with IPF diagnosis were included. Patients under 18 years , those with
known fibrosing lung diseases, bronchial asthma, COPD, HIV,
Tuberculosis, or other organ failures were excluded.

Results: At baseline, IPF patients treated with Pirfenidone had Forced
vital capacity(FVC) and Forced expiratory volume at 1 second(FEV1)
predicted percentages of 63.57£8.34% and 72.31+4.91%,
respectively. In IPF patients treated with Nintedanib, at baseline(time
0), FVC and FEV1 percentages were 60.15+8.82% and 72.31+4.91%
respectively. There were no significant variations in FVC and FEV1
percentages at time 0 between patients treated with the two medications
(p=0.23,p=0.7,respectively).

At 3-month follow-up, patients treated with Pirfenidone had predicted
FVC and FEV1 values of 65.73+7.84% and 72.94 +4.45%,
respectively, whereas patients treated with Nintedanib had predicted
valuesof 65.75 £ 7.67% and 72.42 + 4.45%.
At 6-month follow-up, patients on Pirfenidone had predicted FVC and
FEV1 values of 66.9 = 8.72% and 73.5 £ 4.50%, respectively.
Nintedanib treatment resulted in 67.7£8.46% and 72.94+4.51%
outcomes.
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Conclusion: our study shown that pirfenidone and nintedanib are
equally effective at reducing FVC decline over a 6-month time
frame.While nintedanib was slightly more beneficial in lowering FVC
decline during the 6-month period. Both drugs were well tolerated,
while nintedanib showing good tolerance in the majority of IPF
patients.

Copyright, 1JAR, 2024,. All rights reserved.

Introduction:-

Idiopathic pulmonary fibrosis is a chronic, progressive Interstitial lung disease (ILD) that affects the lungs. The
cause of the disease is unknown® 2. About 25% of all Interstitial lung disorders (ILD) and roughly 55% of all
Idiopathic interstitial pneumonias (11P) are caused by IPF*. It is more common in between the ages of 65 and 79. Its
annual incidence is 0.22-7.4 instances per 100,000 people, and its prevalence is 1.25-23.4 cases per 100,000
people®.It is a deadly illness with a bad prognosis that is debilitating™ > * % > 6 .20-40% of people survive after five
years.Stabilize or lower the rate of illness progression is the aim of IPF treatment’.Pathogenesis is characterized by
aberrant overexpression of profibrotic pathways, triggered by oxidative-nitrosative stress and alveolar epithelial
injury refractory to anti-inflammatory and immunosuppressant treatments®°%,

Real-life studies have confirmed the effectiveness of pirfenidone and nintedanib in slowing the progression of IPF,
suggesting an improvement in survival rate (Fisher et al., 2017; Margaritopoulos et al., 2018; Lancaster et al., 2019)
but without any substantial effect on quality of life 231415

IPF diagnosis is made when a typical usual interstitial pneumonia (UIP) histopathologic pattern or in  high-
resolution computed tomography (HRCT) chest without a known cause. Breathlessness ,cough and respiratory
insufficiency are the main symptoms of IPF, which also typically results in mortality. Drug development for IPF
has concentrated on compounds that are believed to target fundamental fibrosis processes. In large randomized
placebo-controlled trials, nintedanib and pirfenidone showed a slowing in the decline of lung function while
maintaining an acceptable safety and tolerability profile. This led the US Food and Drug Administration to approve
both drugs in 2014.

Nintedanib is an intra cellular inhibitor of tyrosine kinases, including the fibro blast growth factor receptor, platelet-
derived growth factor receptor, and vascular endothelial growth factor (VEGF) receptor, as well as the non receptor
members of the Src family. It has shown anti-fibrotic and anti-inflammatory effects by interfering with fibroblast
proliferation, migration, and differentiation as well as the release of extracellular matrix components in the lung*®’

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone) is an orally bio-available synthetic molecule. It was shown to
regulate the activity of transforming growth factor (TGF) B and tumour necrosis factor (TNF) 01819

Both Nintedanib and Pirfenidone reduced FVC decline consistently across subgroups defined based on a variety of
baseline characteristics®®

Materials and Methods:-

This six-month (january2024 -July 2024) study was conducted on patients with idiopathic pulmonary fibrosis at
Santhiram Medical College and General Hospital in Nandyal. Before initiating therapy, each patient provided
informed consent, which was approved by our Ethics Committee. This study evaluated and compared the efficacy of
PirfenidoneandNintedanib.

IPF was diagnosed using the criteria established by the American Thoracic Society and the European Respiratory
Society guidelines. Data were recorded. At baseline, we collected socio-demographic variables (age, gender,
smoking status, employment history), clinical parameters (BMI, dyspnea, co-morbidities), HRCT chest, ANA
profile, RA factor, dyspnea score and pulmonary function tests (PFTSs).

A total of 40 patients of age >18 years with IPF diagnosed and who have given informed consent were included.

Patients of age <18 years and other fibrosing lung diseases with known etiology ,Bronchial Asthma ,COPD, HIV,
Tuberculosis, and patients with other organ failures and who have not given consent were excluded. 20 patients were

1633


https://www.frontiersin.org/journals/molecular-biosciences/articles/10.3389/fmolb.2020.581828/full#B10
https://www.frontiersin.org/journals/molecular-biosciences/articles/10.3389/fmolb.2020.581828/full#B16
https://www.frontiersin.org/journals/molecular-biosciences/articles/10.3389/fmolb.2020.581828/full#B14

ISSN: 2320-5407 Int. J. Adv. Res. 12(09), 1632-1639

scheduled for pirfenidone treatment and 20 received nintedanib. Pirfenidone treatment was started by gradually
increasing the dose over a 2-week period from 267 mg daily to 801 mg daily to 2403 mg daily divided into three
doses. Nintedanib was started at a dose of 150 mg twice daily. Subsequently, patients were followed with regular
visits at 3-month intervals with pulmonary function testing by spirometry, liver function monitoring, and recording
of side effects and treatment compliance.All were enrolled in the follow-up program,. Their “chronic” therapy for
any other comorbidity was left unchanged.The primary out come of this study was to assess the trend of lung
function parameters like Forced vital capacity (FVC) and Forced expiratory volume at 1 sec during a 6-month
period, as well as to document any adverse effects and the rate of reduction in disease development, which was
defined as an improvement in FVC% of expected at 6 months.percent predicted FVC (FVC%), percent predicted
FEV1 (FEV1%), were measured using spirometry,a lung function testing device .The differences between post- and
pre-treatment lung function parameters were tested (i.e. pirfenidone vs nintedanib)

Statistical analysis
All data were recorded in a master chart using microsoft excel spread sheet analyzed by SPSS 25and data
expressed as mean + standard deviation . Statistical significance was set at p < 0.05.

Results:-

In present study Pirfenidone was administered to 20 individuals, and Nintedanib to another 20. The mean age of
individuals treated with Pirfenidone was 66.94+8.682 years, while those treated with Nintedanib had a mean age of
68.21+£10.047 years. Patients treated with Nintedanib had a considerably higher median age compared to those in the
other group (p<0.0001). Males make nearly 75% of our IPF population, with no difference between groups (table 1).
The smoking history indicated 60% of smokers in the Pirfenidone group and 70% in the Nintedanib group.Patients
reported similar symptoms of exertional dyspnea and dry cough across all groups.

Table 1:- Clinical characteristics of IPF patients treated with pirfenidone and nintedanib.

Clinical parameters Pirfenidone Nintedanib

Mean age+S.D 66.94+8.682 68.21+10.047

sex Males-14(70%) Males-16(80%)
Females-6(30%) Females-4(20%)

Dyspnea 75% 70%

Dry cough 70% 75%

Bi basilar crepts 100% 100%

Hrct chest-UIP pattern 100% 100%

Smokers 60% 70%

Table 2:- Showing comparison of spirometry parameters.

parameter Mean + SD

pirfenidone nintedanib
FVC% predicted 63.57 +8.34 60.15 +8.82
Baseline( Omonths)
At 3 months 65.73£7.84 65.75+ 7.67
At 6 months 66.9 8.£72 67.7 +8.46
FEV1%predicted 72.31+4.91 71.26 +4.91
Baseline( Omonths)
At 3 months 72.94 +4.45 72.42 +4.45
At 6 months 73.5+4.50 73.94 +4.51

Lung function test parameters at time base line in the population of IPF patients treated with Pirfenidone , FVC,
FEV1 percentages were 63.57 + 8.34% predicted values, 72.31 + 4.91% predicted respectively. lung function test
parameters at time O in the population of IPF patients treated with Nintedanib, At time 0, FVC, FEV1 percentages
were 60.15+ 8.82% predicted, 72.31+4.91% predicted respectively. No significant differences in FVC,
FEV 1percentages were found at time O between patients treated with the two drugs (p = 0.23, p = 0.7 respectively).
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At 3-month follow-up, patients treated with Pirfenidone had predicted FVC and FEV1 values of 65.73 + 7.84% and
72.94 + 4.45%, respectively, while patients treated with Nintedanib had predicted values of 65.75 + 7.67% and

72.42 + 4.45%, respectively(p=0.44,p=0.58).
At 6-month follow-up, patients treated with Pirfenidone had predicted FVC and FEV1 values of 66.9 + 8.72% and

73.5 £ 4.50%, respectively.

Nintedanib treatment resulted in 67.7+8.46% and 73.94+4.51%(p=0.54,p=0.35) predicted outcomes.
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Table 3:- Showing adverse effects associated with two drugs.

| Adverse effects | Pirfenidone | Nintedanib
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Nausea/vomiting 3(15%) 2(10%)
dypepsia 2(10%) 1(5%)
diarrhea 1(5%) 3(15%)
fatigue 0 0
Photosensitivity rash 1(5%) 0
Elevated liver enzymes 1(5%) 1(5%)
anorexia 1(5%) 0
Weight loss 0 0

Both drugs show good tolerability profile in our study population. Despite the small frequency of side effects
(particularly nausea,vomiting with pirfenidone and diarrhea with nintedanib), the majority were minor and easily
treated with supportive therapy, short dose decreases. No fatalities were reported in our sample, demonstrating the
two medications' good safety profile even in vulnerable patients over a 6 month observation period.

The gastrointestinal problems were the most common side effects of pirfenidone. The most common was dyspepsia
and nausea, which occurred in 15% of cases. Dyspepsia and cutaneous rash followed in 5% of instances. Most
patients’ gastrointestinal adverse effects improved with the use of prokinetic medications and proton-pump inhibitors
in addition to applying a broad-spectrum sunscreen.

Nintedanib therapy was well tolerated; the most common side effect, which affected 15% of patients, was diarrhoea,
which resolved after the drug dosage was reduced from 150 to 100 mg twice a day. In addition, 5% of patients
experienced elevated liver enzymes,elevated aminotransferase concentrations were generally corrected with dose
modification, requiring no stop.

Discussion:-

Limited data is currently available about real-life experience with antifibrotic drugs in IPF patients our
population showed a clear predominance of males and most patients were smokers. The prevalence of males and
smoking in our population, as well as the mean age of patients are in line with epidemiological studies®*®

21,2223

Our study considered patients without distinction of age. In this study,The mean age of those treated with
Pirfenidone was 66.94+8.682 years compared to 68.21+£10.047 years of those treated with Nintedanib.In other
studies,Bonella.F et al., The mean age was 71 (SD = 8) with a baseline FVC% predicted of 64 (+17).%°.mean age of
onset: 71 + 11 years, mean age at baseline were74 + 9 years "

Our results confirm the effectiveness of pirfenidone and nintedanib in slowing disease progression in terms of FVC
reduction rate and in maintaining the effect in subsequent months of treatment?.

A German study of 64 patients indicated that 67% of patients had stable F\VC at 6 months following commencement
of nintedanib.Diffusing capacity readings stabilizing after drug initiation validates anticipated therapeutic success
and generally stable FVC levels during follow-up. Pitre et al. conducted a systematic review and network meta-
analysis, which highlighted in lowering FVC decline (2.92%; 1.51 to 4.14)%

Our results on drug tolerance are consistent with prior studies (Lancaster et al., 2017; Rodriguez-Portal,
2018).3*'Despite the small frequency of side effects (particularly nausea,vomiting with pirfenidone and diarrhea
with nintedanib), the majority were minor and easily treated with supportive therapy, short dose decreases. No
fatalities were reported in our sample.However, the incidence of nausea in the CAPACITY 1 and 2 studies was as
high as 36%.In this study, reducing the amount of pirfenidone resulted in reduced gastrointestinal symptoms. Even
at a modest dose of 1200 mg/day, the medicine was effective in slowing the fall in FVC . Rather of discontinuing
pirfenidone therapy, it should be explored to continue it with a reduced dose.This study had a lower incidence of
photosensitivity than the Japanese clinical trials, which had a rate of 51%.The most common side effect with
nintedanib was diarrohea, which occurred in 15% of patients and improved after reducing the dose from 150 to 100
mg twice a day. The open-label extension of the TOMORROW and INPULSIS studies indicates that nintedanib's
beneficial effects last longer than a year'**® It has been shown that lowering the dose to 100mg twice daily does not
significantly impact the efficacy of nintedanib®.5% of individuals had abnormal liver enzymes, which were
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reversible with dose decrease. Elevated aminotransferase concentrations were also reversible with dose adjustment
and no withdrawal was needed.

In the TOMORROW study 55.3% of patients receiving nintedanib at 150 mg twice daily suffered diarrhoea. Other
commonly reported AEs in the INPULSIS trials included nausea (24.5%), vomiting (11.6%) and weight loss
(9.7%) A higher proportion of patients suffered a rise in alanine transaminase (ALT) or aspartate transaminase
(AST) above the upper limit of normal (ULN) in the group taking nintedanib **.A Greek CUP study involving 94
patientsBjdentified AEs with diarrhoea (55.3%) the most commonly reported event followed by weight loss
(20.2%)™".

Conclusion:-

In summary, This study compared the efficacy of two presently approved pharmacological therapies for IPF and
found equal efficacy in lowering functional decline with acceptable tolerability while nintedanib was slightly more
beneficial in lowering FVC decline during the 6-month period , even in participants with severe functional
impairment. Both drugs were well tolerated, while nintedanib showed a good tolerability profile in the majority of
IPF patients . Long-term multicenter prospective studies, including patient populations excluded from randomized
clinical trials, are needed to validate our findings.Despite the small cohort size, it appears that ongoing treatment
with either drug would be suggested to preserve lung function.

Limitations-

Our study has some limitations. First, it was not a randomized controlled trial.Second, the study population was
relatively small and heterogeneous among groups.However, the number of patients enrolled was consistent with the
majority of trials reported. The study's duration was short, and there was no control group.
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