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Abstract: Idiopathic pulmonary fibrosis (IPF), a devastating progressive
interstitial lung disease (ILD) with no known cause, is the most common
and deadly of the idiopathic interstitial pneumonias. With a median
survival of 3-5 years following diagnosis, IPF is characterized by a
progressive decline in lung function and quality of life in most patients.
Prognostic factors recognized classically that influence mortality include
functional, clinical and radiological parameters. However, in recent years,
there has also been progress in the knowledge of genetic factors and
biomarkers that may be useful in the prognostic evaluation of these
patients. On the other hand, the monitoring of the disease throughout its
evolution is key to improving the prognosis of the patients, as it allows for
taking therapeutic measures based on this evolution, even early remission
for lung transplantation. This article reviews the main prognostic factors
of the disease, as well as the most useful way to monitor the disease
follow-up.
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1. Introduction

Idiopathic pulmonary fibrosis is a type of chronic, progressive fibrosing interstitial pneumonia with a
poor prognosis, primarily affecting older adults. The disease is characterized by an aberrant deposition
of extracellular matrix, leading to extensive remodeling of the lung parenchyma. Patients suffering from
this condition experience a gradual decline in pulmonary function, typically resulting in respiratory
failure and death within a median survival time of only 2-3 years post-diagnosis [1]. The etiology
remains elusive, rendering it a challenging condition to diagnose and manage effectively [2]. This review
aims to provide a comprehensive overview of the treatment strategies and prognosis for patients with
idiopathic pulmonary fibrosis, focusing on advancements in understanding this disease, recent research
findings, and implications for clinical practice.

The pathogenesis of idiopathic pulmonary fibrosis is multifactorial, involving genetic predispositions,
environmental factors, and immunological responses. Abnormal wound healing responses after alveolar
epithelial injury appear to play a critical role in disease progression. Research has indicated that
epithelial cells in the lungs are injured by factors such as cigarette smoke and viral infections, which can
trigger an inappropriate repair response leading to fibrotic changes. The role of immune cells,
particularly macrophages, has also been emphasized, where monocyte-derived alveolar macrophages
persist in the fibrotic lung environment and promote fibrosis through the release of profibrotic mediators.
New insights into the relationship between microbiota and lung health have emerged, linking dysbiosis
to inflammation and fibrotic processes in the lungs [3].

Despite recent advances in pharmacological treatments, there is no definitive cure for idiopathic
pulmonary fibrosis. Treatment options largely focus on slowing disease progression and providing
symptomatic relief. The advent of antifibrotic drugs represents a significant breakthrough in managing
this condition, improving outcomes by reducing the decline in lung function. Lung transplantation
remains the most definitive treatment for patients with advanced idiopathic pulmonary fibrosis, yet it is
burdened by limitations including donor shortages and postoperative complications. As the
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understanding of this condition continues to evolve, there is a pressing need for further research into
novel therapeutic targets and biomarkers that could enhance personalized care for individuals affected
by this devastating disease [4].

Epidemiology

IPF is the most common form of ILD. Reported incidence rates for IPF vary considerably depending on
the method of data collection and diagnostic case definition. A systematic review of the global incidence
of IPF estimated a rate of 2.8-9.3 per 100,000 per year in North America and Europe with significantly
lower rates in Asia and South America. Regional variation within countries has also been observed,
possibly reflecting exposure to environmental or occupational risk factors [5]. Evidence suggests that
the incidence of IPF is rising. A recent analysis of a UK-based primary care data-base calculated a rise
in incidence of 78% between 2000 and 2012, as well as a doubling of prevalence, estimated at 38.8 per
100,000 [6], with the consequential growing economic burden on global health care.

Mortality in IPF is high, with a reported median survival of 2-3 years from diagnosis, based on historical
data. More recent evidence shows no improvement in survival. Mortality rates also appear to be rising,
although this may partly reflect increased recognition and diagnosis. Over the last five years, antifibrotic
therapies have become increasingly available, and at present the global impact of this on survival in IPF
is unclear. Early evidence from an open label extension of the pirfenidone clinical trials reported an on-
treatment median survival of 77.2 months. It is well recognised that IPF is a heterogeneous disease with
a variable disease course. Predicting disease outcomes is difficult, particularly as baseline lung function
alone is a poor predictor of mortality. Composite scoring systems, such as the Gender-Age-Physiology
(GAP) index, which include demographic and physiological parameters, may offer better prognostic
accuracy [7].

Diagnosis

Diagnosis of idiopathic pulmonary fibrosis presents a unique array of challenges. The integration of
clinical, radiological, and histopathological findings is vital for an accurate diagnosis. High-resolution
computed tomography plays a pivotal role in identifying patterns consistent with usual interstitial
pneumonia. The identification of honeycombing and reticular opacities on HRCT scans is classically
associated with this condition, and these imaging findings are critical in the diagnostic algorithm.
According to the relevant guidelines, a multidisciplinary approach involving pulmonologists,
radiologists, and pathologists has been recommended to enhance diagnostic accuracy [8].

Clinical criteria for diagnosing idiopathic pulmonary fibrosis also include the exclusion of other known
causes of interstitial lung disease, such as connective tissue disease, drug toxicity, and occupational
exposures. A thorough patient history is essential, particularly considering the associations between
environmental exposures, such as smoking and this condition. Familial pulmonary fibrosis has been
identified as a significant risk factor, which highlights the genetic component that practitioners should
consider during initial assessments [9].

Despite these diagnostic advancements, many patients may still face a prolonged period before receiving
a definitive diagnosis. A substantial overlap of clinical features among different interstitial lung diseases
can lead to misdiagnosis or delayed diagnosis, which can significantly impact prognosis. Additionally,
the disease course may include episodes of acute exacerbation, contributing to the overall complexity
of managing and diagnosing idiopathic pulmonary fibrosis. Furthermore, recent studies are investigating
the role of novel biomarkers identified through machine learning and other methodologies to improve
the diagnostic capabilities for this condition. The identification of specific serum biomarkers that
correlate with disease severity or predict progression could greatly aid clinicians in tailoring
individualized management plans for their patients [10].

Pathogenesis

Understanding the pathogenesis of idiopathic pulmonary fibrosis is crucial for developing targeted
therapies. The complex interplay of genetic susceptibility, environmental triggers, and a dysregulated
immune response has been highlighted in recent studies. Alveolar epithelial injury, whether due to
environmental factors like smoking, viral infections, or genetic predispositions, induces a pathological
healing response characterized by excessive fibroblast activation and collagen deposition [11].

The role of cytokines, particularly transforming growth factor-beta, is central to the fibrotic process.
This factor facilitates the activation of fibroblasts into myofibroblasts, which are responsible for the



Mohammed Ali Alshahrani et al. Idiopathic Pulmonary Fibrosis (IPF) Treatment....... 669

excessive extracellular matrix production seen in fibrosis. Furthermore, abnormalities in cellular
signaling pathways have been implicated in promoting fibrosis. It has been observed that monocyte-
derived alveolar macrophages persist in fibrotic lungs and secrete pro-inflammatory cytokines and
proteases that further exacerbate lung tissue damage [12].

Emerging research has provided insights into the contributions of innate immunity to idiopathic
pulmonary fibrosis. Disruptions in the homeostasis of immune cells within the lungs can lead to an
exaggerated inflammatory response, contributing to lung fibrosis. In patients with this condition, an
increase in CD8+ T cells has been noted, indicating a reactive immune profile. The role of the
microbiome in modulating immune responses and influencing lung health presents another exciting
avenue of research, where dysbiosis may propagate chronic inflammatory conditions leading to fibrosis
[13].

Additionally, the genetic basis of idiopathic pulmonary fibrosis is becoming clearer with the
identification of various mutations associated with familial forms of the disease. These findings suggest
that some patients may have an inherited predisposition to the disease, highlighting the need for genetic
counseling and targeted therapies.

Disease progression

IPF progresses heterogeneously. The best method of determining progression is to identify a decline in
FVC (forced vital capacity). Regular lung function checks to measure vital and diffusing capacity are
therefore recommended at intervals of three to six months. Functionally stable patients show decline in
FVC of a maximum of 5% of the target value over 6 to 12 months. A decline in FVC of 5 to 10
percentage points indicates prognostically relevant progression, while a decline of 10 percentage points
or more in six months is associated with a fourfold to eightfold increase in the risk of death in the next
12 months [14].

Acute exacerbations are an important aspect of the clinical progression of IPF. These are characterized
by an increase in shortness of breath over a period of 30 days and a high-resolution computed
tomography (HRCT) showing new infiltration of the lungs with no identifiable cause. Their frequency
is 5 to 15% per year and they are associated with high mortality. Following an acute exacerbation of IPF
approximately 50% of patients die within three months, and approximately 80 to 90% within 12 months
[15].

Treatment

The treatment approach to IPF has evolved considerably over the last two decades. A typical regimen
in the year 2000 involved immunosuppression with prednisolone and azathioprine (2000). The
Idiopathic Pulmonary Fibrosis International Group Exploring N-Acetylcysteine | Annual (IFIGENIA)
study [16], published in 2005 suggested that the addition of N-acetylcysteine (NAC), an anti-oxidant
compound, to this combination would help to preserve lung function. However, the Prednisolone,
Azathioprine, and N-Acetylcysteine: A Study That Evaluates Response (PANTHER) study [17] found
that patients taking this triple combination therapy were at increased risk of death and hospitalisation
compared to patients receiving placebo alone. Furthermore, as compared with placebo, NAC in isolation
offered no significant benefit with respect to the preservation of forced vital capacity (FVC) in patients
with IPF compared to placebo [18]. This led to a shift away from immunosuppression and NAC, leaving
a treatment gap with no apparent effective option available. However, over the last 5 years, two novel
antifibrotic therapies, pirfenidone and nintedanib, have been developed, providing treatment options for
many patients with IPF [19].

Pirfenidone is a novel compound with anti-inflammatory and anti-fibrotic properties [19]. Early phase
Il and 111 studies in Japan identified it as a potential therapeutic option in IPF [20]. This was followed
internationally by the Clinical Studies Assessing Pirfenidone in idiopathic pulmonary fibrosis: Research
of Efficacy and Safety Outcomes (CAPACITY) trials (PIPF-004 and PIPF-006) [21], concurrent
randomised control trials (RCT) in IPF comparing pirfenidone at doses of 2403 mg/day and 1197
mg/day against placebo over 72 weeks. In the PIPF-004 trial, pirfenidone at the 2403 mg/day dose
achieved a significant reduction in FVC decline. Although this was not matched in the PIPF-006 trial, a
pre-specified pooled analysis identified a significant treatment effect with an 8% decline in FVC in the
pirfenidone group compared to 11% receiving placebo. Significantly fewer patients suffered a decline
in FVC of 10% or greater and progression-free survival was improved by 26%.
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A further phase Il trial, the Assessment of Pirfenidone to Confirm Efficacy and Safety in Idiopathic
Pulmonary Fibrosis (ASCEND) study [22], was requested by the United States Food and Drug
Administration (US FDA) due to discrepancies between the two CAPACITY trials in meeting their
primary endpoints. In this study 555 patients with IPF were randomised to receive pirfenidone (2403
mg/day) or placebo for 52 weeks. Treatment with pirfenidone led to a significant reduction in the
proportion of patients suffering disease progression (absolute decline in FVC of >10% or death), which
was the primary endpoint. Pooled analysis of the CAPACITY and ASCEND studies found that treatment
with pirfenidone at 2403 mg/day reduced the proportion of patients experiencing a FVC of >10% or
death by 43.8% [23]. In addition, there was a reduction in the relative risk of all-cause and IPF-related
mortality at 52 weeks with pirfenidone treatment [24]. Post-hoc analysis indicates that the efficacy of
pirfenidone is independent of baseline disease severity or demographics [22.23].

Nintedanib, a tyrosine kinase inhibitor initially developed as an anti-tumour agent, was noted to have
activity against fibroblasts through inhibition of vascular endothelial growth factor (VEGF) and other
profibrotic mediators such as platelet-derived growth factor (PDGF), fibroblast growth factor (FGF),
and transforming growth factor (TGF)-B [25]. An initial phase II study, the To Improve Pulmonary
Fibrosis with BIBF 1120 (TOMORROW) study [27], suggested that nintedanib at a dose of 150 mg
twice daily was effective at reducing FVC decline although failed to reach statistical significance.
Subsequently, the INPULSIS trials (INPULSIS-1 and 2) [26], parallel phase IlI, multicentre RCTSs,
demonstrated a significant reduction in the rate of FVC decline over a 52-week period, in IPF patients
receiving nintedanib compared to placebo. In the pooled analysis, the mean difference in FVVC decline
was 109.9 mL/year and significantly fewer patients suffered a 5 or 10% decline in FVC with nintedanib.
No mortality benefit was noted with nintedanib treatment in the INPULSIS trials or when the data was
pooled with the TOMORROW study [27]. Evidence from TOMORROW and INPULSIS-2 suggests
that nintedanib may reduce the frequency of acute exacerbations of IPF however this was not observed
in INPULSIS-1 and there was no evidence from pooled data that mortality post-exacerbation improved
with nintedanib [28]. In similarity to pirfenidone, post-hoc analysis has suggested that nintedanib is
equally efficacious in patients with mild or severe disease, irrespective of baseline characteristics and
appears to be equally effective in patients with a ‘possible UIP’ pattern compared to those with ‘definite
UIP’ radiologically [25].

Meta-analysis indicates similar efficacy between both antifibrotics. Treatment decisions are generally
driven by tolerance to side effect profiles. Adverse events were common in all the major anti-fibrotic
studies with discontinuation rates of 11.9% for pirfenidone in the CAPACITY and ASCEND studies
and 19.3% for nintedanib in INPULSIS. Gastrointestinal side effects are common with both antifibrotics,
with high rates of diarrhoea (62.4%) reported with nintedanib in INPULSIS, while a photosensitivity
rash was observed in 29.2% of patients receiving pirfenidone. Both drugs reported higher proportions
of patients suffering a rise in liver function tests in comparison to placebo. Despite frequency of adverse
events, results from real-world studies suggest that both drugs are well tolerated in practice, particularly
with support to manage side effects. Recent studies have assessed combination therapy with both
antifibrotics and have reported adequate tolerability with promising secondary efficacy data [23,25].

Comorbidities

In addition to targeted antifibrotic treatment of the underlying disease, treatment of comorbidities also
plays an important role. For example, treating severe pulmonary hypertension or sleep apnea can
improve the condition of individual patients [29]. Strict indication criteria should be applied for the
treatment of pulmonary hypertension, and efforts should be made to achieve evidence of a response to
treatment in the individual patient [30]. Approximately 25% of IPF patients have an additional disorder
of left ventricular function that requires treatment. Gastro-esophageal reflux (GER) is observed in up to
80% of IPF patients; it is being discussed as a trigger for disease progression and acute exacerbations.
GER should therefore be routinely treated in IPF patients. Reactive depression requiring treatment is
often observed in IPF patients. In advanced stages of the disease, where there is no prospect of
transplantation, timely palliative care should be initiated and end-of-life scenarios should be discussed
with patients and their relatives [31].

Prognosis:
The prognosis of idiopathic pulmonary fibrosis (IPF) is generally poor, with median survival rates
ranging from 2 to 5 years after diagnosis. Factors such as age, disease progression, and treatment options
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significantly influence outcomes, leading to a decline in lung function and quality of life. Patients with
IPF often experience a gradual deterioration in respiratory function, which can culminate in respiratory
failure. The variability in individual responses to treatment, along with the presence of comorbidities,
complicates the prognosis further. Lung transplantation is a potential option for some patients, offering
a chance to improve survival rates; however, it is not universally accessible due to donor shortages and
strict eligibility criteria. Ongoing research is focused on identifying biomarkers and developing new
therapeutic strategies that may enhance patient outcomes, aiming for a more personalized approach to
managing this challenging condition. The overall outlook for individuals with IPF remains concerning,
emphasizing the need for continued advancements in treatment and care strategies to improve survival
and quality of life for affected patients [32].

The clinical conditions that have been associated with a worse prognosis are diverse and depend on
epidemiological data such as male gender and age, symptoms such as baseline dyspnoea, or
characteristics of the disease evolution expecting a phenotype or another depending on the
exacerbations. In addition, the presence of comorbidities and complications such as emphysema,
pulmonary hypertension, cardiovascular diseases and bronchogenic carcinoma are clinical factors that
also have been associated with more rapid progression of IPF. Therefore, a rapid progression of IPF is
more common in males with a personal smoking history and other co-morbidities, altogether with a
delay in diagnosis [33]. Thus, the delay in the evaluation by a team of experts in IPF may be related to
a shorter survival, regardless of the level of severity or other prognostic factors [34]. In the same way,
it is known that not all patients with IPF evolve in the same way. This is why different phenotypes of
IPF are now being highlighted, with two distinct groups—on the one hand, those whose evolution is
slowly progressive, with interspersed exacerbation episodes that can be a clear decline in the survival of
the patient, and, on the other hand, those who suffer exacerbations frequently, encouraging to a clinical
and functional faster decline and consequently to an earlier mortality [35]. This situation is concerning
because there are no predicting factors strong enough to identify who will evolve in one way or another.
The explorations to be performed in the follow-up and patient monitoring will differ depending on the
clinical status of the patient at the time of diagnosis. In those cases with very little functional impact and
absence of limitation to the exercise assessed by the six minutes walking test (6 MWT), evaluation of
the patient every three or six months should include the degree and intensity of cough using the
questionnaire of Leicester and dyspnoea, using valid scales such as the modified Medical Research
Council (MRC), Borg, and both initial and transition dyspnoea indexes [36]. In cases of rapid and
progressive disease, the visits should be more frequent (every three months or less, according to
evolution), and should also review the cough, the degree of dyspnoea and the progression of the
functional limitation by PFT, including arterial blood gases and the 6 MWT. The plain chest X-ray can
provide a lot of information showing complications that could be influencing the clinical and or
functional worsening of the patient. Registering hospitalizations related to any respiratory cause
(exacerbations, infections, etc.) is very important because of their close association with an increase in
mortality during the follow-up [33].

Follow-Up

The main reasons for monitoring patients with Idiopathic Pulmonary Fibrosis are to evaluate the disease
progression that can lead to a change in treatment and identify comorbidities and complications that may
influence when to initiate or stop antifibrotic treatment, when to establish oxygen therapy, when to refer
to lung transplantation and when to initiate palliative measures [37].

Currently, there is no consensus on how to monitor these patients. Most recommendations are based on
expert opinion and extrapolated evidence. The follow-up strategy is based on clinical need assessed on
a case-by-case basis. The frequency and type of follow-up varies with the disease course with symptom
assessment and pulmonary function measurements being the cornerstones of disease monitoring.

. Evaluation of Symptoms

The most frequent symptoms in IPF are dyspnoea, reduced exertional capacity and unproductive or
minimally productive cough. These symptoms are present at the time of diagnosis in most patients and
their frequency and severity increase as the disease progresses.

Worsening dyspnoea is a primary indicator of disease progression [38], including acute exacerbations,
and should be evaluated at each visit. The optimal evaluation method has not been determined, but, in
clinical practice, dyspnoea is usually assessed by a qualitative history or simple measures such as the
modified Medical Research Council (mMMRC) breathlessness scale. Dyspnoea is also a common
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manifestation of multiple comorbidities such as COPD, pulmonary hypertension and cardiovascular
disease, and it is necessary to consider the worsening of dyspnoea in the context of other measures of
disease progression. This allows us to determine whether dyspnoea worsening is due to IPF progression
or not, and make decisions related to IPF pharmacotherapy, lung transplantation and/or palliative
therapies.

Exercise capacity worsens as IPF progresses and increases morbidity and loss of independence. There
is no established strategy for measuring physical function in IPF. Patients should be questioned about
their ability to exercise at each visit. These questions focus on how far the patients can walk and whether
they can climb stairs, with or without oxygen, as well as other questions related to the management of
the patient at home [39].

Cough negatively affects quality of life in patients with IPF and tends to worsen as the disease
progresses. In clinical practice, cough is evaluated qualitatively by frequency and severity.

In addition, we must also explore other symptoms such as sleep disturbance, depression, anxiety and
pulmonary hypertension at each visit. Finally, we should assess the adverse effects derived from
antifibrotic therapy [40].

. Pulmonary Function Tests

Pulmonary function tests are an essential component of the disease control in IPF patients. The variables
that are regularly monitored are FVVC and DLco (both % predicted), strong predictors of mortality and
key variables in timing for lung transplantation.

Spirometry, DLco and 6 MWT are usually performed at intervals of three to six months in patients with
IPF, with more or less frequent testing depending on severity of symptoms and rate of worsening [41].
A decline in FVC or DLco of at least 10% over six to 12 months predicts an increased risk of mortality
and some studies suggest that decreases in 5% of FVC also portend a worse prognosis [42]. Those
patients who present a decline in FVVC and/or DLco should have this worsening interpreted in the context
of other features of disease progression, such as symptoms and HRCT, given the inherent variability of
the pulmonary function tests and the lack of specificity.

For patients with Combined Pulmonary Fibrosis and Emphysema (CPFE) or discordant changes in FVC
and DLco, lung volumes by plethysmography may help clarify physiology. These patients have a
relative preservation of spirometric values and a slower decrease in FVC compared to patients with
isolated IPF, indicating the need to consider other functional parameters of disease progression in these
patients.

Furthermore, 6 MWT is the most common method of measuring exercise capacity in patients with IPF.
The most important variables obtained from the 6 MWT are the distance walked and extent of
hypoxemia measured by pulse oximetry. A change in 6 MWD of approximately 30 meters is considered
a clinically important change in IPF. However, it is unknown what amount of change in oxygenation is
clinically significant [43].

Both baseline and change in 6 MWD over six months are strong and independent predictors of mortality.
Lower values for the oxygen saturation nadir also indicate a worse prognosis. These findings suggest
that there may be a prognostic role to repeat the 6 MWT every six months, and particularly in patients
with more severe disease.

The 6 MWT also provides data on when to start ambulatory oxygen supplementation. Patients with IPF
who have exertional desaturation obtain symptomatic benefits from supplemental oxygen during
exercise, although the long-term benefit of supplemental oxygen is not established in patients with
isolated exertional hypoxemia and preservation of resting oxygen saturation.

Recently, more frequent monitoring of lung function by daily home spirometry is being explored as a
way to identify acute exacerbations more rapidly as well as worsening of disease [44].

. Oxygenation

Patients with advanced IPF often have hypoxemia at rest and require the administration of supplemental
oxygen, which can be administered continuously, with ambulation, and at night as needed.
Development of worsening hypoxemia and increased oxygen requirements are common indicators of
disease progression and increased mortality risk. However, there is no established method to identify
which patients require an assessment of resting, exertional, or nocturnal hipoxemia. Severe dyspnoea
with ambulation, functional limitation secondary to dyspnoea, moderately or severely reduced DLco
and the presence of pulmonary hypertension are common features to consider ambulatory oxygen
administration [45].
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Assessment of resting oxygenation by pulse oximetry is easily performed and often obtained in each
clinical visit, particularly in patients with advanced disease.

Overnight oximetry is obtained in patients with clinical suspicion of nocturnal hypoxemia and/or sleep
disorders. Given the absence of clear guidance on the frequency that patients should be evaluated, most
patients are tested at baseline and when there is evidence of worsening disease with concern for
nocturnal hypoxemia. The high prevalence of obstructive sleep apnea in patients with IPF indicates the
need to consider nocturnal oximetry and polysomnography in all patients with IPF, even when there is
a low suspicion of nocturnal hypoxemia [46]].

An arterial blood gas is obtained in some patients as a complementary study of pulse oximetry in patients
with borderline findings; however, this is a more invasive test and is often not necessary to demonstrate
the presence of clinically significant hypoxemia. Respiratory acidosis is a rare finding in IPF and arterial
blood gases are rarely obtained for the acid-base evaluation.

. Chest Imaging

High-resolution computed tomography is essential for diagnosis of interstitial lung diseases, particularly
in IPF. However, chest radiography has a limited role for routine monitoring of disease progression in
patients with IPF, but it may be useful for the initial screen for potential aetiologies of acute respiratory
worsening and may occasionally suggest other comorbidities.

High-resolution computed tomography, with or without a rule-out pulmonary embolism protocol, is an
important test in the evaluation of an acute respiratory worsening (acute IPF exacerbation). Given the
baseline abnormalities in IPF, comparison of HRCT findings during an episode of acute worsening of
dyspnoea with a previous exam is essential [47].

The role of HRCT for monitoring IPF progression is less clear. In clinical practice, HRCTs are primarily
assessed qualitatively to confirm or exclude significant disease progression, particularly in patients with
discordant symptoms and physiology. Many clinicians repeat the HRCT every one or two years in
patients with IPF, to identify any change in morphology, to clarify disease progression or to detect a
new comorbidity (i.e., lung malignancy), even follow-up HRCT can identify a change in morphology
that indicates the need to reconsider an initial diagnosis of IPF [42].

In addition to qualitative assessment, an experienced chest radiologist can visually score the severity of
fibrosis on HRCT to obtain a total fibrosis score (percentage of affected lung) or calculate quantitatively
using a computer algorithm to re-produce a fibrosis score. Previous studies have shown that both visual
and computer-based scoring of fibrosis severity provide prognostic information beyond standard clinical
and physiological variables [38,39]; however, these scores have been used mainly as research tools in
specialized settings.

2. Conclusion

Idiopathic pulmonary fibrosis remains a complex and challenging disease to manage effectively. While
advancements in diagnostic imaging and the understanding of disease mechanisms have improved the
accuracy of diagnosing IPF, patients continue to face significant hurdles in terms of treatment options
and prognosis. The introduction of antifibrotic therapies has revolutionized the management of IPF, but
the search for a cure is ongoing. Future therapeutic approaches may hinge on a deeper understanding of
the genetic, immunological, and environmental factors influencing the pathogenesis of this disease.
Continuous research efforts are crucial to uncovering new biomarkers and therapeutic targets that can
extend survival and improve the quality of life for individuals affected by idiopathic pulmonary fibrosis.
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