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Abstract

Background: The aim of this work is to characterize how important is effort 
research with blood gas measurement to estimate IPF (Idiopathic Pulmonary 
Fibrosis) course with reference to standards of this estimate that are spirometry 
research, diffusive capacity of lungs research, HRCT (High Resolution 
Computed Tomography)

Methods: In the research, there were included patients who had at the 
same time spirometry research, diffusive capacity of lungs research, effort 
research with blood gas measurement, before and after effort, HRCT of lungs. 
The received dates were compared with the dates of the next hospitalization, 
whereas all above mentioned researches were conducted. The criterion of 
including in research was existence of fibrosis of lungs stated in HRCT of 
chest in patients with IPF. The diagnosis of acute interstitial fibrosis of lungs 
was established on the basis of clinic characteristics and additional researches 
conducted in Lung Diseases and Tuberculosis Clinic in Zabrze. All dates 
were received on the basis of archival documentation of Lung Diseases and 
Tuberculosis Clinic in Zabrze.

18 patients with IPF were examined. 10 females and 8 males. Aged since 
33 to 72.

Results: The conducted researches showed that the changes in HRCT 
appear together with the changes of suppleness of oxygen in effort and FVC 
(forced vital capacity) among patients with IPF. For patients with interstitial 
changes in lungs valuable researches are (in order) estimate of PaO2 (partial 
pressure of the oxygen in arterial blood) in effort TAU = 0,7(value of tau-Kendall 
statistic); p= 0,012 (value of Pearson’s chi square statistic) estimate of FVC 
(TAU = 0,280; p= 0,011). In this case the value of DLCO (diffusing capacity 
or transfer factor of the lung for carbon monoxide) in rest was not statistically 
essential (p=0,2).

Conclusion: On the basis of above results the measurement of PaO2 is 
suggested, in the highest effort as the main research in progression of fibrosis 
of tissue monitoring of patients with IPF. 

Keywords: Exertional tests; Idiopathic pulmonary fibrosis 

Computed Tomography is now considered a sensitive tool to 
identify changes on the tissue level and one of the best non-invasive 
methods to assess the course of IPF [8]. The nature and location of 
interstitial changes determine the stage changes. At the same time the 
importance of research assessment exercise with blood gases before 
and after exercise in patients with idiopathic pulmonary fibrosis is 
emphasized. The aim of the study is to determine to what extent the 
exercise test with measurement of blood gases is useful to assess the 
progress of IPF in relation to the standards of this assessment that is 
spirometry, lung diffusion capacity test, HRCT.

Material and Methodology
Material

18 patients (10 women, 8 men, aged from 33 to 72 years) who 

Introduction
Stress tests are a tool to assess the limits and exercise tolerance 

mechanisms. They provide knowledge on the functional reserve 
systems involved in the response to exercise. They are based on the 
principle that a system such as respiratory or cardiovascular fails 
easier when subjected to effort [1]. In this way, you can seek the cause 
of shortness of breath when clinical examination and applied rest 
tests did not explain its ethnology. The tests provide information that 
cannot be obtained by conducting the rest test [2-6].

There is a need to identify practical measures to diagnose and 
monitor the course of Idiopathic Pulmonary Fibrosis. The research 
is being conducted on the determination of the optimal exponent of 
the fibrosis that occur in the lung parenchyma [7]. High Resolution 
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had been admitted to the Department of Tuberculosis and Lung 
Diseases in Zabrze because of IPF were examined. The study included 
patients who had spirometry, lung diffusion capacity test, exercise 
test with marking blood gases before and after exercise and HRCT 
lung performed simultaneously. The obtained data were compared 
with data from another hospitalization, during which the above tests 
were performed again. The criterion for inclusion in the study was 
the presence of disseminated pulmonary fibrosis diagnosed by chest 
HRCT study. The diagnosis of interstitial pulmonary fibrosis was 
determined on the basis of clinical features and additional studies 
conducted in the clinic. Patients reported a history of progressive 
exertion dyspnea without the exposure to organic, inorganic, or 
pharmacological agents of pulmonary fibrosis. The average patient 
follow-up was 2 years, the longest eight years, the shortest 5 months.

Methodology
Stress tests included a test on an ergometer bicycle Ergo medic 

Monark 839E Company (Germany) according to the protocol of 
Wasserman approved by ERS (European Respiratory Society) [9] 
and the ATS (American Thoracic Society) [10]. The determination 
of blood gas levels were carried out after sampling arterialized blood 
from the earlobe before exercise and at the peak of exercise. Gas 
analysis was performed by using AVL Compact I (Austria). 4 mmHg 
was recognized as the margin of error in case of determining the level 
of oxygen in the blood. In view of the above, the improvement or 
deterioration compared to the previous exercise test with marking 
the blood gases, was established when the difference in level of 
oxygen pressure was higher than 4mmHg before and after exercise. 
In the single study for the deterioration or improvement of the level 
difference oxygen tension greater than 4mmHg before and after 
exercise was established. The criteria recommended for interstitial 
diseases ATS [10] were adopted.

Pulmonary function tests included measurement of diffusion 
capacity for carbon monoxide and measurement of forced vital 
capacity. Diffusion capacity for carbon monoxide (DLCO) was 
measured in one breath technique using a measuring apparatus 
Mes Profile Graphics (USA) according to the ERS and ATS [11,12]. 
In the study of diffusion capacity of the gas as an improvement or 
deterioration in relation to the previous study it was decided to be an 
increase or decrease in DLCO by 15%. Diffusing capacity tests were 
not performed in [13] patients due to the lack of cooperation during 
the examination.

The spirometry was performed by using Transfer screen II 
Jaeger (Germany) according to the recommendations of the ERS. 
In the spirometry for the improvement or deterioration in relation 
to the previous studies it was an increase or decrease in Forced 
Vital Capacity (FVC) by 200ml and / or a decrease in FVC by 12% 
predicted. The criteria of the European Respiratory Society (ERS), 
the American Thoracic Society (ATS) were adopted and guidelines 
of Polish Respiratory Society (PTCHP). HRCT studies were 
evaluated by two independent radiologists who were not aware of the 
clinical diagnosis. HRCT was evaluated by a radiologist evaluating 
image control test for the specific study from the past. The HRCT 
examination was performed with the use of Siemens Somatom AR 
(Germany) device using a high-resolution algorithm.

Most of the patients received treatment in the form of steroids or 

immuno modulation drugs during their follow-up. Of the 18 subjects 
enrolled in the study 6 patients did not take drugs during the follow-
up, [14] received steroid with an immuno modulation, 8 took only 
steroid.

Statistical analysis 
Statistical studies were performed using SPSS. In the first stage, 

the value of the independence test based on the Chi square χ2 statistics 
was used to investigate the existence of a link between the results of 
the various tests performed for the description of ILD-Interstitial 
Lung Diseases. In this study, the differences at the significance level of 
p <0.05 was considered statistically significant.

In the second stage for the characteristics measured on an ordinal 
scale that have a specific significance of a relationship, the value 
of TAU-Kendall statistics was set, saying about the strength of the 
relationship.

Results
Coexistence of changes in HRCT, FVC, DLCO, blood oxygen 

tension (PO2) at rest and exercise in the course of the follow-up of 
patients in each group are shown below in graphical form. The most 
optimal configuration of events, providing a high coexistence is the 
laying of the events on the selected diagonal passing through the 
points: (progression, progression), (unchanged, unchanged) and 
(regression, regression). The smaller the number of events outside 

Figure 1: Graph of changes in the gas diffusion capacity in comparison to 
changes in HRCT in idiopathic pulmonary fibrosis.

Figure 2: Graph of changes in the oxygen tension at rest in comparison to 
changes in HRCT in idiopathic pulmonary fibrosis.
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the contracting diagonal passing through the points (progression, 
progression), (unchanged, unchanged) and (regression, regression), 
the higher the co-existence of changes in individual groups.

Comparison of changes in the gas diffusing capacity with 
changes in HRCT in idiopathic pulmonary fibrosis

Figure 1 Graph of changes in the gas diffusion capacity in 
comparison to changes in HRCT in idiopathic pulmonary fibrosis.

For the selected diagonal passing through the points (progression, 
progression), (unchanged, unchanged), and (regression, regression) 
there are two clusters of events stances 6 and 2, which is at a total 
number of events (1 + 4 + 6 + 2 = 13) 61% of the events compliant and 
provides a strong coexistence of these events.

Comparison of changes in oxygen tension at rest with 
changes in HRCT in idiopathic pulmonary fibrosis

Figure 2 Graph of changes in the oxygen tension at rest in 
comparison to changes in HRCT in idiopathic pulmonary fibrosis.

For the selected diagonal passing through the points (progression, 
progression), (unchanged, unchanged), and (regression, regression) 
there are three clusters of events stances, respectively 5.6 and 1, which 
at a total number of events of (6 + 5 + 3 + 1 + 1 + 1 + 1 = 18) is 66% 
of the events compliant and provides a strong coexistence of these 
events.

Comparison of changes in the oxygen pressure at the peak 
of effort with changes in HRCT in idiopathic pulmonary 
fibrosis

Figure 3 Graph of changes in the oxygen tension at the peak of 
effort in comparison with changes in HRCT in idiopathic pulmonary 
fibrosis.

For the selected diagonal passing through the points (progression, 
progression), (unchanged, unchanged), and (regression, regression) 
there are three clusters of events stances respectively 6, 5 and 2, which 
at a total number of events of (6 + 5 + 2 + 2 + 1 + 1 + 1 = 18) is 72% 
of the events compliant and provides a strong coexistence of these 
events.

Comparison of changes in vital capacity of gases to 
changes in HRCT in idiopathic pulmonary fibrosis

Figure 4 Graph of changes in forced vital capacity compared with 

changes in HRCT in idiopathic pulmonary fibrosis.

For the selected diagonal passing through the points (progression, 
progression), (unchanged, unchanged), and (regression, regression) 
there are three clusters of events with a dose rate of 2, 6 and 4, which 
as the total number of events of (2 + 6 + 4 + 4 + 1 + 1 = 18) is 66% 
of the events compliant and provides a strong coexistence of these 
events in Table 1.

In the first stage, the value of the independence test based on the 
Chi square χ2 statistics was used to investigate the existence of a link 
between the results of the various tests performed for the description 
of interstitial lung disease (ILD). In this study, the differences at the 
significance level of p <0.05 were considered statistically significant. 
Next, the measurement of the strength of the association between the 
above mentioned variables was performed in Table 2.

Summary of the results
1. The results confirmed the relation between HRCT and 

changes in oxygen pressure at the peak of effort during exercise 
testing in patients with idiopathic pulmonary fibrosis.

2. The strength of the relation between the results of oxygen 
in the blood after exercise and the results of the HRCT of the chest 

Figure 3: Graph of changes in the oxygen tension at the peak of effort in 
comparison with changes in HRCT in idiopathic pulmonary fibrosis.

Figure 4: Graph of changes in forced vital capacity compared with changes 
in HRCT in Idiopathic pulmonary fibrosis.

PaO2 PaO2 at the peak of effort FVC DLCO
at rest

HRCT P=0,332 P=0,012 P=0,011 P=0,2

FVC P=0,566 P=0,340 P=0,025

DLCO P=0,063 P=0,856

Table 1: Tests Chi –square PaO2.

DLCO: Diffusing Capacity or Transfer Factor of the Lung for Carbon Monoxide; 
FVC: Forced Vital Capacity; HRCT: High Resolution Computed Tomography; 
IPF: Idiopathic Pulmonary Fibrosis; P: Value of Pearson’s Chi Square Statistic; 
PaO2: Partial Pressure of the Oxygen in Arterial Blood

PaO2 at the peak of effort FVC DLCO

HRCT TAU=0,7 HRCT TAU=0,28 FVC TAU=0,5

Table 2: Table of TAU-Kendall statistics for the variables between which the 
relation at a significance level of p <0.05 has been found.

DLCO: Diffusing Capacity or Transfer Factor of the Lung for Carbon Monoxide; 
FVC- Forced Vital Capacity; HRCT: High Resolution Computed Tomography; 
PaO2: Partial Pressure of the Oxygen in Arterial Blood
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is greater than between the results of forced vital capacity and HRCT 
results in a population of patients with idiopathic pulmonary fibrosis.

3. The relation between the results of forced vital capacity and 
the results of the HRCT of the chest in a population of patients with 
interstitial lung diseases was confirmed. 

4. The strength of the relation between the results of forced 
vital capacity and performance HRCT is weaker than between the 
results of oxygen in the blood after exercise and HRCT in a population 
of patients with idiopathic pulmonary fibrosis.

5. The relationship between the results of forced vital capacity 
and diffusion capacity gas results in a population of patients with 
idiopathic pulmonary fibrosis was confirmed. 

6. The strength of the relation between the results of forced 
vital capacity and performance gas diffusion capacity is weaker than 
between the results of oxygen in the blood after exercise and HRCT, 
but greater than between the results of forced vital capacity and 
HRCT in a population of patients with idiopathic pulmonary fibrosis.

7. The relationship between HRCT results and changes in gas 
diffusion capacity in patients with idiopathic pulmonary fibrosis was 
not confirmed.

Discussion
HRCT is currently the best non-invasive method of assessing the 

lung structures used in the differentiation of pulmonary fibrosis from 
inflammatory changes, and determining the extent of disease. The 
characteristics of fibrosis in this study are the image of the reticulum 
and honeycomb mesh of sub pleural location. Frequent repetition 
of this examination exposes the patient to X-rays and increases the 
economic cost of medical treatment [15].

In developed in November 2010 and published in early 2011 ATS 
and ERS position on recognition of IP the role of this research and 
advance in image interpretation lungs are emphasized. The specificity 
of HRCT image is currently available to identify histopathological 
pattern of common Interstitial Pneumonia (UIP). It is believed 
that the presence of clinical features, such as: unexplained chronic 
exertional dyspnoea, chronic cough, bilateral crackles at the base of 
the lung fields, rod-shaped fingers radiological and such radiographic 
features in HRCT as the image of the reticulum and honeycomb 
mesh of sub pleural location is sufficient for the diagnosis of IPF, and 
performing an open lung biopsy in the diagnosis does not have to be 
necessary [1-4,16,17]. The diagnosis should be established by a team 
of experts made up of a pulmonologist, radiologist, and pathologist. 
Its role is also to exclude other causes of the observed non IPF lung 
fibrosis [5,16]. These include, inter alia, pulmonary fibrosis due to 
chronic allergic alveolitis, occupational exposure, systemic diseases, 
drug reactions.

The high diagnostic value of HRCT has been confirmed among 
other studies by Orense and et al. These authors compared the 
sensitivity of HRCT, spirometry, gas diffusion capacity test, stress 
test with the designation of blood gases in the detection of idiopathic 
pulmonary fibrosis. The disease was confirmed by biopsy of the lung. 
They found that despite the high 88% reduction in test sensitivity of 
HRCT diagnosis of patients with unexplained dyspnoea pulmonary 

function tests, both at rest and at effort should be performed to 
determine the extent and degree of pulmonary fibrosis. The valid 
HRCT does not exclude early and clinically active fibrotic lung tissue. 
The authors found a significant difference in DLCO between the 2 
groups of patients, i.e. patients with normal and abnormal HRCT 
image with features of interstitial lung disease. The average DLCO in 
the group with abnormal HRCT was 46.1 +/- 2.3% predicted; when 
patients with normal HRCT average value was 65.7 +/- 3.8%. TLC 
did not differ between the groups with normal and abnormal HRCT 
with features of interstitial lung disease. Average TLC in the group 
with abnormal HRCT was 77.0 +/- 3.6% predicted, while the average 
of patients with normal HRCT was 68.6 +/- 9.5% predicted. Exercise 
tests performed in our patients showed a strong correlation between 
the size of desaturation during exercise, and the severity of fibrosis 
in HRCT [6]. The average value of the saturation in the group with 
abnormal HRCT during exercise was 87.6 +/- 1.1%, while for patients 
with normal HRCT standard saturation was 96.3 +/- 1.1%.

In Xaubet’s study in which 39 patients with IPF lung confirmed 
by biopsy were tested, the extent of change in HRCT during diagnosis 
showed a moderate, but statistically significant, correlation with FVC 
(r = 0.46, p = 0.003), and DLCO (r = 0.40, p = 0.003). Xaubet and 
colleagues observed the patients for an average of seven months (from 
4 to 11 months) and found a significant correlation between FVC and 
DLCO, and the image HRCT in idiopathic interstitial fibrosis. It was 
also shown that the rate of change in HRCT in the course of IPF is 
correlated with changes in DLCO to similar extent (r = 0.57, p = 0.01) 
as a change in FVC (r = 0.51, p = 0.01) [2,18].

The reduction of amount of properly functioning pulmonary 
alveoli is responsible for reduction of FVC in the first place. This 
is due to obliteration of bubbles, filling them through effusion 
associated with inflammation, edema and cellular infiltrates. At the 
beginning of interstitial lung disease independent of the ethnology 
occurs alveolitis involving the accumulation of immune cells and 
mediators of inflammation in response to a stimulus damaged. If 
there is an imbalance of destructive processes, and repair or stimulus 
runs continuously it comes to structural changes. The consequence 
thereof is impaired gas exchange, and disturbances in production 
of collagen leading to changes in the mechanical properties of lung 
parenchyma [18].

The studies have shown that due to the nature of the relationship 
between changes in lungs and its vastness, in some patients the 
resting study, despite the observed changes in the lungs of fibre may 
be correct. Gas exchange abnormalities in ILD typically present 
themselves as hypoxemia with increased alveolar-capillary gradient 
for oxygen tension. These disorders are increasing even during an 
increased demand for oxygen system, i.e. during exercise. Hypoxemia 
affects many patients with IPF while resting, but only in some patients 
it comes to its occurrence during exercise. The mechanism leading 
to disruption of gas exchange is impaired diffusion of structural 
abnormalities associated with capillary barrier, and disorders of 
ventilation to perfusion ratio (V/Q) due to regional changes in 
ventilation caused by mechanical disorders of the lung parenchyma 
disorders. The disorders of ratio V/Q have already physiologically 
inhomogeneous character. During exercise, these disorders 
may increase. The research by which mentioned gas exchange 
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abnormalities can be confirmed, are primarily arterial blood gases 
and measuring arterial oxygen saturation at rest and exercise, the 
alveolar-capillary test of the difference in oxygen pressure (PA-AO2), 
and a study of lung diffusion capacity for carbon monoxide (DLCO) 
[18]. My research has shown that in 7 patients, when the decrease in 
PaO2 followed along with the severity of fibrosis in HRCT, FVC and 
DLCO were normal. Agusti et al demonstrated a correlation between 
low (average DLCO, 52% predicted) ability of diffusion of gases at 
rest and arterial hypoxemia during exercise in patients with IPF. They 
found, in addition to the correlation between DLCO and hypoxemia 
during exercise, the correlation between the increase in pulmonary 
vascular resistance and exercise. Pulmonary vascular resistance was 
calculated as the difference between the average pulmonary artery 
pressure and average pulmonary capillary wedge pressure divided by 
the cardiac output. The increase in vascular resistance was due to the 
loss of vascular fibrosis in their past and their destruction in response 
to hypoxia. Crystal suggests coexistence of these two processes with 
functional predominance of vascular lesions in the early stages of IPF 
and anatomical during disease progression [19]. Augusti and et al 
found that the main cause of hypoxemia at rest was the disorder V/Q 
ratio. During exercise, they observed in patients the decrease in PaO2 
at constant V/Q. There was a decrease in oxygen diffusion capacity, 
which according to these researchers spoke in favor of the concept of 
the alveolar-capillary block as the cause of hypoxemia [20].

Proper exercise test result is likely to exclude the interstitial 
disease in patients with normal resting functional indices and normal 
chest X-ray image. In my study, I have shown a strong correlation 
between the progression or regression of fibrosis in HRCT, and the 
deterioration or improvement in PaO2 during the exercise test (p 
= 0.012). Statistically significant (p <0.05) relationship between the 
severity of pulmonary fibrosis in HRCT, and a decrease in PaO2 at the 
peak of exercise, I have shown in a population of patients diagnosed 
with idiopathic pulmonary fibrosis. The measure of TAU significance 
on a scale from 0.0 to 1.0 for the population of patients with idiopathic 
pulmonary fibrosis was 0,700, while the measure of the significance of 
TAU between changes in FVC and HRCT was 0.28. Therefore, as it is 
clear from my research, it is appropriate to perform marking PaO2 at 
the peak of exercise, as a measure of lung tissue fibrosis progression in 
a population of patients with idiopathic pulmonary fibrosis.

Fulmer et al in patients with IPF, in which the diagnosis was 
based on research histopathological, have demonstrated a correlation 
between the parameters of gas exchange during exercise, i.e. the 
pressure of oxygen in the blood capillary, CO2 production, alveolar- 
capillary gradient and severity of fibrosis and inflammation of the 
lung parenchyma. Resting tests of vital capacity and diffusion capacity 
did not correlate either with the severity of fibrosis or the severity of 
inflammatory infiltration [21]. Erbes and colleagues retrospectively 
studied 99 patients with histologically confirmed IPF performing 
functional tests and stress tests of the blood gas mark to determine 
the prognostic value of these studies [22].

They found that the deterioration in terms of total lung capacity 
(TLC) is prognostic for IPF, whereas DLCO, reducing PAO2 during 
exercise is not associated with a difference in the survival of these 
patients. In search of valuable tools for forecasting and assessment 
of interstitial lung disease, efforts are made to determine the strength 

of the relationship between HRCT and lung function tests such as 
spirometry, and measurement of diffusing capacity of gases. Wallert 
retrospectively studied 121 patients with histologically confirmed 
IPF. He compared FVC and DLCO at rest, resting PaO2, P(A-
AO2) at the peak of exercise during the 6-minute walking test and 
desaturation during a 6-minute walking test, trying to find the most 
sensitive manifestation IPF exponent in function tests. He said that 
the abnormal gas exchange is present in patients with normal FVC. 
Incorrect FVC was found in 61% of patients. He considers to be the 
most sensitive diagnostic method of gas exchange abnormalities in 
patients with IPF measurement of DLCO at rest (sensitivity 97.5%), 
then P(A-AO2) at the peak of exercise (sensitivity 92.5%), desaturation 
during a 6-minute walking test (sensitivity 83%.)

In my attempt I showed a relationship between changes in FVC 
and DLCO. The statistical significance between changes DLCO and 
FVC at rest (p = 0.025) in the population of patients with IPF was 
confirmed. The measure of TAU significance was 0,500. In this case, 
the coexistence of changes in both studies in the course of IPF can be 
stated. The results of these studies are complementary and changes in 
DLCO FVC accompany changes in the course of fibrosis in the lung 
tissue of patients with IPF.

Changes in DLCO showed no correlation with changes in HRCT 
(p = 0.2) in a population of patients with idiopathic pulmonary 
fibrosis. This means that changes in DLCO did not imitate changes in 
HRCT in these patients at a given level of significance (p = 0.05). On 
the basis of these results, I think that marking DLCO during rest to 
monitor the course of fibrotic lung tissue is not a valuable diagnostic 
method in these patients.

No relationship between the type, length of treatment, or 
gender, and long-term improvement or stabilization in the results of 
functional or radiographic appearance was shown. In similar studies 
conducted in the past taking medicine had little impact on survival 
in patients with ILD compared to patients not receiving therapy [23].

Taking into account my test results and the literature it should be 
assumed that the assessment of disease progression in patients with 
idiopathic pulmonary fibrosis the valuable functional study are in the 
order: the assessment of PaO2 (TAU = 0.7; p = 0.012), the assessment 
of FVC at rest (TAU = 0.28; p = 0.011). In this case, the value of 
DLCO at rest was not statistically significant (p = 0.2).

It should be noted, however, that the study group of patients 
with IPF was small that is why functional studies on the usefulness 
of monitoring fibrosis in ILD requires further calculations and 
comparisons.

Summary
The aim of this work is to characterize how important is effort 

research with blood gas measurement to estimate IPF course with 
reference to standards of this estimate that are spirometry research, 
diffusive capacity of lungs research, HRCT.

In the research, there were included patients who had at the same 
time spirometry research, diffusive capacity of lungs research, effort 
research with blood gas measurement, before and after effort, HRCT 
of lungs. The received dates were compared with the dates of the 
next hospitalization, whereas all above mentioned researches were 
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conducted. The criterion of including in research was existence of 
fibrosis of lungs stated in HRCT of chest in patients with IPF. The 
diagnosis of acute interstitial fibrosis of lungs was established on the 
basis of clinic characteristics and additional researches conducted 
in Lung Diseases and Tuberculosis Clinic in Zabrze. All dates were 
received on the basis of archival documentation of Lung Diseases and 
Tuberculosis Clinic in Zabrze.

18 patients with IPF were examined. 10 females and 8 males. 
Aged since 33 to 72.

The conducted researches showed that the changes in HRCT 
appear together with the changes of suppleness of oxygen in effort 
and FVC among patients with IPF. For patients with interstitial 
changes in lungs valuable researches are (in order) estimate of PaO2 
in effort (TAU = 0,7; p= 0,012) estimate of FVC (TAU = 0,280; p= 
0,011). In this case the value of DLCO in rest was not statistically 
essential (p=0,2).

On the basis of above results the measurement of PaO2 is 
suggested, in the highest effort as the main research in progression of 
fibrosis of tissue monitoring of patients with IPF. 

Conclusion
In patients with a diagnosis of IPF for the assessment of disease 

progression defined by HRCT study, the most important role is 
played by the study of oxygen pressure during exercise.

Another type of functional tests for the assessment of disease 
progression in patients with IPF is the monitoring of forced vital 
capacity.
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