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Opinion 

Idiopathic pulmonary fibrosis patients' longitudinal lung 
performance and gas transport 

 Emma Gao 

INTRODUCTION  
he deadly lung condition known as idiopathic pulmonary
fibrosis (IPF) is characterized by an abnormal response to lung 

injury that results in the deposition of scar tissue in the interstitial of 
the lung. IPF has a prevalence of three or more and is more prevalent 
in men, people over the age of, and those with European ancestry. 
With IPF, fibrosis spreads throughout the lung, reducing lung 
capacity, degrading quality of life, and ultimately resulting in 
mortality. Half of those with IPF pass away within years of diagnosis. 
The largest amount of air that can be forcibly expelled and the lung's 
ability to diffuse carbon are two lung health indicators that are 
frequently used to track the development of IPF disease. Monoxide, a 
marker of gas transport between air sacs and the bloodstream. 
According to FVC and DLCO measurements, rates of decline are 
highly vary from person to person. While some people experience 
quick declines and have shorter survival spans, others have reasonably 
stable lung function and continue to live for many years following 
diagnosis. There are numerous recognized environmental and genetic 
risk factors for IPF. Drug targets with supporting genetic evidence 
have demonstrated to be twice as likely to be successful during drug 
development, and genetic connections can provide fresh insight into 
the genes and pathways essential to disease pathogenesis. Monoxide, a 

marker of gas transport between air sacs and the bloodstream. 
According to FVC and DLCO measurements, rates of decline are 
highly vary from person to person. While some people experience 
quick declines and have shorter survival spans, others have reasonably 
stable lung function and continue to live for many years following 
diagnosis. There are numerous recognized environmental and genetic 
risk factors for IPF. Drug targets with supporting genetic evidence 
have demonstrated to be twice as likely to be successful during drug 
development, and genetic connections can provide fresh insight into 
the genes and pathways essential to disease pathogenesis. Previous 
genetic studies have discovered genetic variants that relate to host 
defense (such as regulation of pulmonary surfactant and mucus), 
signaling, cell-to-cell adhesion (such as desmoplakin, which 
contributes to the structural integrity of the epithelium), telomere 
maintenance, and spindle assembly as crucial disease processes. More 
advanced IPF has been linked to shorter telomeres. There haven't 
been any genome-wide association studies evaluating the 
deterioration of pulmonary function in IPF as of yet. Variants linked 
to an increased risk of IPF typically have minimal correlation with the 
development of the disease, according to studies on candidate genes. 
The biggest genetic risk factor for IPF, the T allele, has been found to 
be associated with longer survival periods, with an odds ratio of more 
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ABSTRACT 
Idiopathic pulmonary fibrosis (IPF) is an irreversible lung 

condition marked by progressive scarring that impairs gas 

exchange, causes alveolar stiffness, and reduces lung capacity. After 

receiving an IPF diagnosis, we sought to find genetic variations 

linked to deteriorating lung function or decreased gas transport. 

We performed a genome-wide meta-analysis of longitudinal 

measurements of forced vital capacity (FVC) and lung carbon 

monoxide diffusing capacity (DLCO) in people with IPF. In a 

separate, independent investigation, suggestively significant 

variations were looked through in more detail. According to the 

standards of the European Respiratory Society and American 

Thoracic Society, cases were diagnosed in all four investigations. 

When all discovery and follow-up studies were considered in the 

meta-analysis, a variation was considered to be significantly 

associated if it had a meta-analysis.  
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than for each copy. This variation, though, has not been linked to a 
reduction in lung function. Identification of genetic variations linked 
to disease progression as opposed to disease risk may provide novel 
treatment targets and new therapeutic avenues. As a result, we 
conducted the first genome-wide association study (GWAS) of FVC 
and DLCO decline in IPF patients in an effort to find genetic 
variations that could reveal novel biological pathways implicated in 
illness development. We eliminated those whose genetic sex did not 
match their recorded sex at birth, who did not have IPF, who did not 
fulfil the Affymetrix genotyping quality standards, who were 
heterozygosity outliers, duplicates, and up to second-degree relatives 
of other participants in the study. Only those people who had at least 
two longitudinal measurements were included. On the basis of the 
interval between measurements, no exclusions were determined. The 
person with the more comprehensive phenotypic data was preserved 
in cases where there were duplicates or relatives. In our analysis, we 
used study enrollment as a stand-in for the time of diagnosis. We only 
used FVC and DLCO measurements taken within years of 
enrollment because most centers only kept longitudinal data for 
years, which helped us decrease biases in fitting longitudinal models 
with sparse data at later time points. We only considered variations in 
Hardy-Weinberg equilibrium, with a minor allele frequency more 
than, and with an imputation quality greater than. With the single 
nucleotide polymorphism as the genetic variant under study, we 
conducted GWASs while controlling for agesex and the first ten 
genetic main components. The model used was a longitudinal linear 
mixed model with random slope and intercept with an interaction 
term. Credible sets were computed for each risk signal connected 
with them in order to produce a set of variations that was certain to 
contain the actual causative variant—assuming there is only one causal 
variant and that we had measured it. We ran seven analyses to 
priorities genes of interest in order to find probable causative genes 
from association signals. In our analysis of gene prioritization, we 
included the nearest gene because it is frequently discovered that the 
gene via which the genetic signal works is the closest gene. In order to 
determine the functional annotation of the variants in the credible 
sets, we employed the Ensebl Variant Effect Predictor. Expression of 
genes we used publicly available eQTL to examine whether the 
variations in the credible sets were connected with gene expression in 
order to ascertain whether the association signals were related to gene 
expression. We carried out eight sensitivity analyses to further explore 
polymorphisms related to FVC or DLCO decrease. We conducted 
the longitudinal mixed model analysis for short-term progression 
using only the data from the year of diagnosis. In order to evaluate 
the therapeutic use of related variations, we estimated the year trend 
of FVC for each individual (in terms of percentage change) and 
labelled people as progressive if their FVC decreased by at least one 
year or if they passed away in the first year. In order to investigate the 
relationship between the genetic mutation and this binary attribute, 
we next built a logistic regression model. By taking into account 
polynomial time and interaction effects, we looked into non-linear 
temporal effects. We used a linear regression model to examine the 
association of the variant with the first measure of FVC or DLCO for 
baseline lung function. By taking polynomial time and interaction 
effects into account, we looked into non-linear effects for time. Using 
a linear regression model for baseline lung function, we investigated 
the relationship between the variant and the initial measurement of 

FVC or DLCO. Analyses were done utilising the study, and it was 
then looked at how associated genetic variants affected the response 
to nintedanib, pirfenidone, and anti-microbial therapy. We 
prioritized all of the genes within the sentinel variant because the 
genome-wide substantial association signal may be engaged in long-
distance gene regulation via an open chromatin. The association 
signal for PKN2 was found in an antisense RNA gene, making it the 
closest gene and a potential gene of interest. The DNA fragment that 
harbours the longitudinal FVC association signal appears to 
physically interact with numerous additional DNA fragments in 
various tissues. We have discovered a genetic variation that is linked 
to deteriorating lung capacity following an IPF diagnosis, and it is 
located within an antisense RNA for PKN2. This was discovered by 
conducting the first GWAS of lung health decrease in people with 
IPF. The Rho and Rac effector protein PKN2, which had the 
strongest evidence that it was the causal gene for the association 
signal, is known to regulate the progression of the cell cycle, the 
assembly of the actin cytoskeleton, cell migration, cell adhesion, 
tumors cell invasion, and transcription activation signaling processes. 
Coincidentally, the word in the mnemonic also follows characteristic 
results of chronic disease. The may also reveal pulmonary vascular 
obstruction from other illnesses such as lung and mediastinum 
tumors, fibro sing mediastinitis, or arteritis. An additional method of 
diagnosing and determining whether the lesions are amenable to 
prospective therapies like pulmonary thromboendarterectomy or 
balloon lung angioplasty is conventional pulmonary angiography. In a 
traditional pulmonary angiogram, contrast is injected into the right 
pulmonary artery using a catheter, and images are subsequently 
captured using cine digital subtraction angiography with anterior-
posterior and lateral views. Traditional pulmonary angiography has 
some limitations when evaluating alternative causes of dyspnea, 
although being crucial for determining the operability. It also calls for 
performance and interpretation expertise, which may call for referral 
to a center with a focus. The absence of diagnostic results does not 
rule out the presence of substantial illness among symptomatic 
individuals with physiologic dysfunction and prolonged perfusion 
abnormalities, as was the case with echocardiography. We can still 
move forward with the workup protocol even though there were no 
abnormal findings. The patient revealed multiple cases of pulmonary 
arteries with smaller-than-average diameters. The apical and anterior 
segmental pulmonary arteries of the right upper lobe were locally 
narrowed. The bilateral basilar trunk pulmonary arteries were found 
to have many filling abnormalities that resembled webs. The 
bronchial arteries' anastomoses were absent. The right ventricle had a 
little increase in size. There was no heterogeneous lung parenchyma 
(mosaicism). Next, we used the approach to direct hemodynamic 
measures. Whether the patient has developed pulmonary 
hypertension, which is defined as a mean pulmonary artery pressure 
in the presence of a pulmonary arterial wedge pressure no in 
precapillary PH, and pulmonary vascular resistance of at least Wood 
units, can be determined by performing a right heart catheterization 
on the patient while they are at rest. The patient is identified as 
having the resting criteria for pulmonary hypertension are met, taking 
into account their symptoms, activity data, and perfusion scan. The 
patient's dyspnea may nevertheless reflect pulmonary hypertension 
that is only expressed during exercise, which is known as the resting 
does not reveal pulmonary hypertension. Can measure 
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hemodynamics during either simple exercise, in which the patient is 
encouraged to exert a reasonable amount of effort, or invasive with 
exhaled gas measurement. When are used together, the direct Fick 
method for calculating cardiac output can measure. Additionally, 
offers a standardized way to gauge how hard the patient is working. 
Last but not least, invasive can confirm the physiologic defect(s) 
discovered during noninvasive. Confirmation is accomplished 
through simultaneous cardiac output measurement, and 
confirmation is accomplished through arterial catheterization, which 
enables repeated measurements. Following acute, follow-up testing 
requires a methodical strategy. Early, thorough, and effective 
classification of patients will be made possible by the implementation 
of an algorithm that individualizes the degree of testing, such as the 
algorithm described here. Despite the fact that the patient performed 
all of the diagnostic procedures, the stepwise approach will also 
identify patients in whom additional intrusive testing for residuals is 
not required, such as those who have no persistent symptoms, normal 
exercise metrics, or normal lung perfusion. On the other hand, with 
increased, decreased, or both may reduce exercise tolerance and 
respiratory comfort even in the absence.  


