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ABSTRACT
Introduction
Idiopathic pulmonary fibrosis (IPF) is a fatal pulmonary disease that leads to progressive fibrosis and extremely poor
resaults.. Since the etiology is unknown, there are highly limited options of the IPF treatment. The researchers are trying
to discover the most valuable targets, leading them to the agents registered in different conditions or not registered as
any other treatment. This innovative approach can result in IPF being determined as not fatal.
Purpose
The purpose of our review is to present possible future treatment of idiopathic pulmonary fibrosis and point out the
promising targets that could lead the researchers to the development of better IPF management.
Materials and methods
We have reviewed the literature from the PubMed database searching for clinical trials, meta analysis and randomized
controlled trials from the past 5 years. The keywords we agreed on offered us the most informative articles and made us
hope for the further development of our article.
Results
Our review shows that there are new targets that could significantly benefit IPF treatment. However, the means we
presented in our review need more research to prove its safeness, effectiveness in slowing down the decline of the FVC,
improving patients’ physical efficiency, their saturation level and most importantly their ability to stop the continuous
fibrosis of the lungs.
Conclusions
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The only treatment registered for IPF are nintedanib and pirfenidone, but the researchers continue the exploration of
new possible measures to improve the survival rate and quality of life of the patients suffering from this fatal disease.
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INTRODUCTION AND PURPOSE
Idiopathic pulmonary fibrosis (IPF) is the most frequent interstitial lung disease. The incidence of this disease is up to 9
out of 100 000 people per year in Europe and North America regions [1]. The survival rate of patients without
antifibrotic therapy is extremely poor. The median of survivability for people affected by this specific interstitial lung
disease is 3,2 years [2,3]. IPF is characterized by chronic, progressive pulmonary inflammation leading to fibrosis that
is strictly limited to lungs. Unfortunately, this process is irreversible. The etiology is still unknown, although plenty of
researchers are involved in discovering the IPF cause [4].This disease significantly reduces life expectancy alongside
forced vital capacity (FVC)[5]. It is known that around 20% of IPF cases in Europe are familial (FIP) [6]. The studies
have shown that polymorphism of MUC58 (rs35705950) gene can lead to a higher risk of both IPF and FIP [7],
although polymorphism of the surfactant proteins genes (SFTPA and SFTPC), genes associated with telomerase
(hTERT, TERC, RTEL1, PARN) and TOLLIP protein gene are also responsible for the development of FIP[8].

DIAGNOSIS
Ordinarily there are no manifestations that would indicate IPF during the physical examination. The patients often
report exertional dyspnea as a major problem. While examining the patient, the doctors usually points out considerable
inspiratory crackles mostly located in lower segments of the lungs. At times the crackles can occur all over the
respiratory field. Clubbing of the fingers may also appear and is a sign of prolonged hypoxia. These symptoms are not
specific to IPF and can lead to misdiagnosing patients with cardiac failure, elongation of the diagnosis and incorrect
treatment [4,9]. There are three main diagnostic criteria for IPF. The first one is of huge value because it depends on
excluding any known causes of interstitial lung diseases. As was said before, IPF has no known etiology. The second
criterion is a specific pattern in chest imaging - high-resolution computed tomography (HRCT), which gives us the best
image to diagnose interstitial diseases. The third criterion is a combination of HRCT patterns and histopathological
patterns from lung biopsy. Laboratory testing is also not specific and is not recommended as standard practice [9,10].

MONITORING
The FVC supervision is important to confirm disease progression (if FVC decline is equal or greater than 10%).
However, stable FVC does not reflect on remission of the disease. There are no other reliable monitoring criteria of IPF
tendency. Moreover there are no other biomarkers of this disease. The further research of these is in urgent need [11,12].
STATE OF KNOWLEDGE

What we already know
It is exceptionally important to treat patients with IPF multidimensionally. That includes both pharmacotherapy and
focusing on relieving the symptoms. Oxygen therapy is crucial to maintain or even improve patients' exercise tolerance
and more importantly mitigate their dyspnea [13]. Although supportive care of the patients is a top priority, the disease-
modifying drugs are nonexpendable to cure or at least slower the progression of IPF. We can mark out the only two
antifibrotics that are currently approved in the IPF treatment. The first one is nintedanib. It's a tyrosine kinase inhibitor
(VEGF, FGF and PDGF receptors) [5] that has been proven to minify forced vital capacity (FVC) reduction [14]. The
other drug, pirfenidone is said to present anti-inflammatory, antifibrotic and antioxidant qualities equaling in improving
patients' vital capacity (VC) [15,16]. Vital Capacity and Forced vital capacity are considered to be great indicators of
survival and mortality in people affected by IPF, since they picture lung function [15].
It is very important to remember the variety of groups of drugs, as well as their combinations that can lead to a further
progression of the IPF, but also can trigger exacerbation of the patients. It is necessary to point out the linkage of some
medications that are proved to act oppositely to their main goal. The example of such activity can be the combination of
prednisone, azathioprine and N-acetylcysteine. It has been found to be harmful, increase the death ratio compared to the
patients in the control group and is a warning for other researchers and physicians[17].

New promising ways of treatment
• Senotherapeutics

One of few examples of new ways of IPF treatment are the so called senolytics. Those drugs induce
programmed cell death of the outdated cells, the accumulation of which is responsible for IPF development
[18]. Those cells produce pro-apoptotic factors, although they can withstand apoptosis. The researchers from
the United States conducted a first study on humans involving the effect of the senolytics on patients with
stable IPF. They targeted the SCAPs (senescent cell anti-apoptotic pathways) and opted for therapeutics that
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would only affect human senescent cells, not inducing apoptosis of non-senescent cultured ones. The agents of
their choice occurred to be Dasatinib (D) and Quercetin (Q). The D and Q hybrid are said to exclusively induce
apoptosis of the senescent cells. This study shows the possibility of alleviating patients' physical activity and
function of the lungs in executed lung function tests [19,20].

•
• Senomorphics

Those agents are based on senescent cell function regulation. The difference between senomorphics and
senolytics is the fact that they don’t lead to cells’ apoptosis. The research conducted on rodents has shown that
this group of therapeutics aims for molecules (e.g. IL-6, leukotrienes, TGF-β) and pathways (e.g. JAK-STAT)
leading to the alleviation of lung fibrosis [21,20].

•
• Anti-connective tissue growth factor therapy - Pamrevlumab
• The trial published in 2019 has proven the effectiveness of pamrevlumab. The scientists have decided on a

double-blind attempt with 30 mg/kg of the agent administered to patients for 48 weeks. The results
demonstrated that pamrevlumab has relevantly improved lung function (the decrease in FVC has been reduced)
as well as mitigate IPF development [22]. Pamrevlumab is also considered to be an agent that could overtake
nintedanib’s and pirfenidone’s results in lung function improvement [23].

•
• Recombinant human pentraxin 2 - PRM-151
• The other name of this agent is purified serum amyloid P. Its main function is to suppress the formation of

fibrocytes from monocytes. Fibrocytes take an active part in wound healing. Their profibrotic activity suggests
a new way of IPF treatment by reducing their population [24]. Recombinant human pentraxin 2 has been
proved to mitigate the VC decline comparatively to the placebo which gives us hope for further studies on this
agent. Patients administered pentraxin did better in the 6-minute walk test as well. It is also worth mentioning
that this protein had a positive impact on patients’ cough, fatigue and nosopharyngitis [25,26].

• Lysophosphatidic acid receptor (LPA1) antagonists
• LPA1 mediates fibroblasts recruitment which is responsible for fibroblasts recruitment. An IPF treatment

target - LPA1 antagonists have been proved to mitigate FVC decline, a crucial step in the future of
IPF treatment. There are two LPA1 antagonists that underwent trials - BMS-986020 and bms-986278. Both of
them are a promising future treatment for fatal lung fibrosis progression [27,28].

• Drugs inhalation
• Study conducted in 2018 has shown the possibility of embracing inhalatory drugs in IPF treatment. The

researchers have proven that radiolabelled salbutamol in aerosol can access peripheral lung fields which equals
a new potential way of delivering drugs directly into bronchioles, where fibrosis begins. That could help to
skip contingent effects of drugs administered orally. The effectiveness of this method is yet to be proven with
IPF registered medications[29].

•
• Pulmonary rehabilitation (PR)
• Regular pulmonary rehabilitation is said to visibly improve patients’ quality of life besides their FVC. Further

studies are in urgent need to decide on PR’s assets and compare them to it’s flaws in order to measure safeness
of this treatment method [30].

•
• Tele-rehabilitation

The randomized trial conducted on IPF patients have shown the benefits of regular rehabilitation. Patients
could exercise in a moment suitable for them which made it easier for them to be consistent. The test results
were: significant improvement of patients satisfaction as well as their exercise capacity. Unfortunately, the
pedometry and quality of life did not improve [31].

•
• Lung transplantation
• Besides all researchers’ attempts to cure IPF with pharmacological substances, there is hopefulness in the

surgical approach. The studies have shown that lung transplantation - of a single lung as well as both of them -
may be more beneficial than any other treatment. The main asset of this method is definitely improvement of
the patients’ symptoms, although it is possible to achieve that by pharmacological treatment [11]. We cannot
forget about the most important value - the patients’ survival rate, which is the main quality advocating the
lung transplant over any accessible treatment. Single lung transplant (SLT) may not sound as worthwhile as the
double lung transplant (DLT) , although it has proved to yield longer survival time. Moreover the patients
under 65 years old turned out to have a better outcome of lung transplant . It is also worth mentioning that
pulmonary hypertension over 30 mmHg and saturation under 80% are said to decrease the survival time[32].

SUMMARY
The disease with unknown etiology can be a huge dilemma when it comes to the treatment. Many years of research can
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often bring little findings. That is why it is crucial to continue studies on IPF and possible targets for the remedies and
help the patients improve their quality of life and give hope for the future. Senotherapeutics, senolytics, pamrevlumab,
recombinant human pentraxin 2, lysophosphatidic acid receptor antagonists, the inhalation of medicaments, pulmonary
rehabilitation and lung transplant have high probability of becoming registered as IPF treatments in the future, if the
research continues. Nonetheless it is important to continue the studies on new targets and methods that can improve
patients’ survival outcomes and the quality of their lives.
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