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Abstract. – OBJECTIVE: Interstitial lung dis-
eases (ILDs) are a group of diffuse parenchymal 
lung disorders that can be idiopathic [idiopath-
ic pulmonary fibrosis (IPF)] or associated with 
other diseases and are characterized by varying 
degrees of inflammation and fibrosis with poor 
prognosis. Several indicators are essential in di-
agnosing these individuals and differentiating 
between IPF and ILD.

PATIENTS AND METHODS: The study in-
volved 44 IPF patients, 22 ILD (non-IPF) patients, 
and 24 healthy people. We aimed to compare ILD 
(non-IPF) and IPF patient groups with each other 
and with healthy people in terms of interleukin 
(IL)-1, tumor necrosis factor-alpha (TNF-α), ma-
trix metalloproteinase (MMP)-1, MMP-7, galec-
tin (Gal)-3, IL-6, Krebs von den Lungen-6 (KL-
6), total antioxidant status (TAS), total oxidant 
status (TOS), pyruvate kinase (PK), complete 
blood count (CBC), ferritin, erythrocyte sedi-
mentation rate (ESR), and C-reactive protein 
(CRP) features. Furthermore, it was intended 
to assess the patient groups in terms of visu-
al semi-quantitative score (VSQS) (IPF alone), 
respiratory function tests (RFT), and 6-minute 
walk test (6MWT), also potential correlations be-
tween these tests and the previously indicated 
parameters.

RESULTS: MMP-1, MMP-7, Gal-3, IL-6, KL-6, 
forced vital capacity (FVC), % FVC, forced expi-
ratory volume in 1 second (FEV1), % FEV1, TAS, 
TOS, and PK values significantly elevated in IPF 
and ILD. Weight, IL-1, MMP-1, MMP-7, Gal-3, IL-
6, KL-6, % FVC, FEV1, % FEV1, eosinophil count, 
and % red blood cell distribution width (RDW) val-
ues differed between IPF and ILD. VSQS, 6MWT, 
and PK were substantially linked with MMP-1, 
MMP-7, Gal-3, IL-6, and KL-6 in IPF.

CONCLUSIONS: The factors investigated 
can be helpful in the diagnosis and distinc-
tion of IPF and ILD. In addition to focusing on 
the inflammatory environment in IPF and ILD 
patients, oxidant and antioxidant interactions 
must be studied. 
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Introduction

General Information on the Subject
Interstitial lung diseases (ILDs) are a diverse 

collection of diffuse parenchymal lung disorders 
that can be idiopathic [idiopathic pulmonary fi-
brosis (IPF)] or related to other diseases, most 
notably connective tissue diseases (CTDs) (CTD-
ILD) or sarcoidosis characterized by variable de-
grees of inflammation and fibrosis. If untreated, 
patients with IPF have a poor prognosis, with a 
median survival of 3-5 years1. Lung involvement 
is a frequent extra-articular consequence of CTDs 
such as systemic sclerosis (SSc), rheumatoid ar-
thritis (RA), and dermatomyositis2-4. In addition, 
ILD is the leading cause of mortality in individu-
als with underlying RA and SSc and is a substan-
tial contributor to morbidity5,6. However, manag-
ing ILDs is problematic because the individual 
prognosis is unpredictable. In addition, there is a 
wide range of disease histories ranging from sta-
bility or moderate progression over several years 
to fast deterioration, with severe exacerbations, 
which are significant causes of mortality, partic-
ularly in IPF7. Furthermore, IPF and CTD-ILD 
provide diagnostic problems, frequently resulting 
in delays that may increase morbidity and death. 
With the recent introduction of innovative and ef-
fective lung fibrosis therapies, it is crucial to iden-
tify patients with lung disease early and promptly 
identify those who will advance to severe lung 
disease8-11.
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Importance of Biomarkers 
and Other Tests

A biomarker indicates normal biological pro-
cesses, pathogenic processes, or reactions to an 
exposure or intervention, including therapeutic 
interventions12. The peripheral blood, airway, and 
lung parenchyma are sources of biomarkers that 
may help with diagnosis, outcomes, and therapy 
response in ILD. Peripheral blood is simple to ac-
quire and requires little training beyond phleboto-
my. Currently, several biomarkers are available in 
the literature for ILD and IPF diagnosis, therapy, 
and discrimination. Interleukin (IL)-1β plays an 
essential role in the pathogenesis of idiopathic pul-
monary fibrosis. The production of IL-1β depends 
on caspase-1-containing multiprotein complexes 
called inflammasomes and the IL-1R1/myeloid 
differentiation primary response 88 (MyD88)/
nuclear factor kappa B (NF-κB) pathway13. Re-
searchers14 discovered a strong connection be-
tween serum IL-6 levels and ILD progression/
mortality in a large cohort of well-characterized 
patients with SSc-ILD with long-term functional 
follow-up after exploring a range of serum cyto-
kines as potential biomarkers. Matrix metallo-
proteinase (MMP)-7  and MMP-1, according to 
the researchers14, are overexpressed in the pulmo-
nary microenvironment and distinguish IPF from 
other chronic lung illnesses. Increased MMP-7 
concentrations may also suggest asymptomatic 
ILD and disease progression15. Tumor necrosis 
factor-alpha (TNF-alpha) and IL-6 production 
in rheumatoid arthritis and ILD patients evaluat-
ed in bronchoalveolar lavage specimens but not 
in blood indicates that alveolar macrophages are 
hyperreactive in these individuals, who may be 
sensitized as a result of the disease’s inflammato-
ry lung process16. Galectin (Gal)-3 is a profibrotic 
galactoside-binding lectin that plays a vital role 
in the pathophysiology of IPF and IPF exacer-
bations. It was demonstrated17 to limit Gal-3 ex-
pression on bronchoalveolar lavage macrophages 
and, when combined, to reduce plasma indicators 
associated with IPF development. The Krebs von 
den Lungen-6 (KL-6) levels in ILD patients are 
unusually raised, although excessive KL-6 lev-
els in healthy people or patients with other lung 
illnesses are uncommon. When the activity of 
ILD patients increases owing to an acute episode, 
the KL-6 level becomes even higher. As a result, 
KL-6 has a high value for ILD diagnosis and 
illness evaluation18. Literature studies aimed to 
evaluate the utility of neutrophil-to-lymphocyte 
ratio (NLR), the systemic immune-inflammation 

index (SII, neutrophil*platelet/lymphocyte), red 
blood cell distribution width (RDW), monocyte 
count, and other complete blood count (CBC) pa-
rameters as inflammation markers and prognostic 
factors in ILD and IPF19-21. Besides these valuable 
parameters, since IPF and ILD are inflammatory 
diseases, C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), and ferritin are also 
matter22. It is also essential to know about reac-
tive oxygen species (ROS) produced from envi-
ronmental exposures and inflammatory/intersti-
tial cells mediating fibrosis. In addition to blood 
analyses, respiratory function tests (RFT) and the 
6-minute walk test (6MWT) are also used to as-
sess ILD and IPF complications23. Furthermore, 
the visual semi-quantitative score (VSQS) and 
several quantitative computed tomography (QCT) 
analyses have been carried out to determine IPF 
status24.

Aim of the Study
This study aims to produce information about 

ILD and IPF that will contribute to the literature 
by using the parameters and tests we have men-
tioned. In addition, we aimed to identify patients 
in advance by controlling the inflammatory and 
oxidative environment that plays a role in the 
prognosis of ILD and IPF and to offer them a bet-
ter quality of life by providing early treatment. 
Our study is the first research in the literature in 
which many parameters and tests related to the 
subject were investigated together.

Patients and Methods

Study Participants
This retrospective study was carried out be-

tween June 2019 and June 2022 in the Afyon 
Health Sciences University Faculty of Medicine 
Chest Diseases Clinic. A total of 90 people in 
three groups, including 44 IPF, 22 ILD (non-IPF) 
patients, and 24 healthy individuals, were includ-
ed in the study. The hospital information system 
was used to acquire demographic information on 
the patients. Individuals with active infection, 
overlapping syndromes, or multiple autoimmune 
diseases were excluded when forming patient 
groups. Pregnants were omitted. The individuals 
selected for the groups were similar in gender. 
This study was performed in compliance with the 
Declaration of Helsinki and was approved by the 
Institutional Review Board of Afyon Health Sci-
ences University Hospital.
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Study Design
In terms of IL-1, TNF-α, MMP-1, MMP-7, 

Gal-3, IL-6, KL-6, total antioxidant status (TAS), 
total oxidant status (TOS), pyruvate kinase (PK), 
CBC, ferritin, ESR, and CRP characteristics, it 
was intended to compare ILD (non-IPF) and IPF 
patient groups with each other and with healthy 
persons. In addition, it was aimed to examine the 
patient groups in terms of VSQS (IPF only), RFT, 
and 6MWT and to investigate possible correla-
tions of these tests with the previously mentioned 
parameters. Whole blood samples were drawn 
into tubes containing tripotassium (K3) ethylene 
diamine tetraacetic acid (EDTA) for CBC and 
tubes containing 3.2% trisodium citrate solution 
(0.109 mol/L) for ESR. For the remaining bio-
chemistry parameters, blood samples were taken 
into gel tubes without additives and then centri-
fuged at 1,500*g for 15 minutes to obtain serum 
and stored at -80°C until the study day. The work-
ing methodologies of the mentioned tests are giv-
en in Table I. 

A multi-detector (160 Slice) computed tomog-
raphy (CT) system was used to produce high-res-
olution computed tomography (HRCT) imag-
es (Aquilion Prime, Toshiba Medical Systems, 
Nasu, Japan). For the VSQS test of IPF patients, 
all HRCT pictures were taken with the lung win-
dow settings of -500 to -600 Hounsfield units 
(HU) and window width of 1,600 HU and were 
examined in consensus by two observers blind-
ed to the clinical findings and RFT data. In addi-
tion, two radiologists (Observer 1 and Observer 
2) performed the HRCT examination individual-
ly, using the semi-quantitative visual grading ap-
proach25. RFT and 6MWT26 results were also re-
corded. In addition to 6MWT, first and last PO2 
saturation (Sat-First, Sat-End) and pulse (Pulse-
First, Pulse-End) measurements were performed 
in patient groups. Besides, all participants’ height 
and weight data were included in the study.

Statistical Analysis
Excel (Microsoft Inc, Redmont, WA, USA) 

was used to evaluate if the data were distribut-
ed normally. The differences in baseline statis-
tics (mean, standard deviation, or frequency) 
of each variable between ILD, IPF, and healthy 
participants were calculated and compared. The 
Wilcoxon test was used to compare non-para-
metric group means, whereas the paired sample 
t-test was employed to compare parametric group 
means. The relationship between within-group 
parameters was analyzed by Pearson’s and Spear-

man’s correlation analyses. A p-value < 0.05 were 
considered significant. Statistical analyses were 
assessed via SPSS 26 software (IBM Corp., Ar-
monk, NY, USA).

Results

MMP-1, MMP-7, Gal-3, IL-6, KL-6, forced vi-
tal capacity (FVC), % FVC, forced expiratory vol-
ume in 1 second (FEV1), % FEV1, TAS, TOS, and 
PK values in IPF and ILD groups were substantial-
ly different from healthy individuals. Furthermore, 
compared to healthy people, the IPF group had a 
substantial difference in weight, IL-1, and TNF-α 
characteristics. There was a difference in weight, 
IL-1, MMP-1, MMP-7, Gal-3, IL-6, KL-6, % FVC, 
FEV1, % FEV1, eosinophil count, and % RDW 
values between the IPF and ILD groups. Moreover, 
VSQS, 6MWT, and PK were strongly associated 
with MMP-1, MMP-7, Gal-3, IL-6, and KL-6 in 
IPF patients. IPF patients were older than the other 
two groups. Other than the variables we provided, 
there was no difference between the groups regard-
ing indicators. Table II shows descriptive data anal-
ysis. Table III contains group comparison statistics.

Discussion

Our extensive analysis is the first in the liter-
ature regarding the amount and diversity of bio-
markers and indicators. First, in agreement with 
the literature, our study findings demonstrated 
higher MMP-1, MMP-7, Gal-3, IL-6, KL-6, IL-
1, and TNF-α levels in IPF patients compared to 
healthy individuals13-18. Secondly, our study made 
a significant contribution to the literature by 
showing that TAS, TOS, and PK values, which 
are oxidative stress measures, were higher in IPF 
patients, which was consistent with our hypothe-
sis. IPF may derive from the models and modes of 
action identified for induced pulmonary fibrosis. 
Environmental pollutants, mitochondrial/nicotin-
amide adenine dinucleotide phosphate (NADPH) 
oxidase depletion in inflammatory and lung tar-
get cells, and antioxidant defenses are thought to 
be the primary contributors to oxidative stress in 
pulmonary fibrosis27. These pathways’ functions 
in the pathophysiology of IPF should be stud-
ied. Additionally, the correlations of VSQS and 
6MWT measures with MMP-1, MMP-7, Gal-3, 
IL-6, and KL-6 in IPF patients demonstrate the 
significance of these parameters in the literature. 
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Company for TAS, TOS, and PK reactive: Mega Tıp, Gaziantep, Turkey. Other device manufacturers are as follows: eBioscience 
(San Diego, CA, USA), Sysmex (Sysmex Europe Company, Bornbarch, Germany), Roche (Roche Diagnostics, Rotkreuz, 
Switzerland), Sistat (Sistat Diagnostics, Çankaya, Turkey), ChemWell (Awareness Technology Inc., Palm City, USA) Plate 
Reader.

Table I. Working techniques for the stated parameters and employed devices.

Parameter	 Sample	 Methodology	 Reactive	 Device	 Unit

Total Oxidant	 Serum	 Colorimetric	 TAS Reactive	 ChemWell (Awareness	 nmol H2O2
  Status (TOS)			     (Mega Tıp, Gaziantep,	   Technology Inc., 	 Equivalent/L	
			     Turkey)	   Palm City, USA) 
 				       Plate Reader	
Total Antioxidant	 Serum	 Colorimetric	 TOS Reactive (Mega Tıp,	 ChemWell (Awareness 	 mmol Trolox
  Status (TAS)			     Gaziantep, Turkey)	   Technology Inc., 	   Equivalent/L
				      Palm City, USA)
				      Plate Reader 
Pyruvate 	 Serum	 Colorimetric	 Pyruvate Kynase 	 ChemWell (Awareness	 Units/mg
  Kinase (PK)			     Reactive (Mega Tıp, 	   Technology Inc., 	   protein
			     Gaziantep, Turkey)	   Palm City, USA)
				      Plate Reader	
IL-1β 	 Serum	 ELISA	 eBioscience 	 ChemWell (Awareness	 pg/mL
  (Interleukin-1			     (San Diego, CA, USA)	   Technology Inc.,
  Beta)				      Palm City, USA)
				      Plate Reader	
TNF-α (Tumour	 Serum	 ELISA	 eBioscience	 ChemWell (Awareness	 pg/mL
  Necrosis 			     (San Diego, CA, USA)	   Technology Inc., 
  Factor-Alfa)				      Palm City, USA)
				      Plate Reader	
MMP-1 (Matrix 	 Serum	 ELISA	 eBioscience 	 ChemWell (Awareness	 ng/mL
  Metallo-			   (San Diego,  CA, USA)	   Technology Inc., 
  proteinase-1)				      Palm City, USA)
				      Plate Reader	
MMP7 (Matrix 	 Serum	 ELISA	 eBioscience 	 ChemWell (Awareness	 ng/mL
  Metallo-			     (San Diego, CA, USA)	   Technology Inc., 
    proteinase-7)				      Palm City, USA)
				      Plate Reader	
Gal-3 (Galectin-3)	 Serum	 ELISA	 eBioscience	 ChemWell (Awareness 	 ng/mL
			     (San Diego, CA, USA)	   Technology Inc., 
				      Palm City, USA) 
				      Plate Reader	
IL-6	 Serum	 ELISA	 eBioscience	 ChemWell (Awareness	 pg/mL
  (Interleukin-6)			     (San Diego, CA, USA)	   Technology Inc., 
				      Palm City, USA)
				      Plate Reader	
KL-6 	 Serum	 ELISA	 eBioscience	 ChemWell (Awareness	 pg/mL
  (The Krebs von 			     (San Diego, CA, USA)	   Technology Inc., 
  den Lungen-6)				      Palm City, USA) 
				      Plate Reader	
CBC (Complete	 Whole 	 Fluorescence 	 Sysmex (Sysmex Europe	 XN-2000 (Sysmex 	 Count/%
  Blood Count)	   Blood	   Flow Cytometry	   Company, Bornbarch,	   Europe Company,
			     Germany)	   Bornbarch, Germany)	
Ferritin	 Serum	 Immunoassay	 Roche (Roche Diagnostics,	 Roche Cobas 8000	 µg/L
			     Rotkreuz, Switzerland)	   (Roche Diagnostics,
				      Rotkreuz, Switzerland) 
ESR	 Whole 	 Westergren 	 Sistat (Sistat Diagnostics, 	 ESR-100 (Sistat 	 mm/hour
  (Erythrocyte 	   Blood	   Method	   Çankaya, Turkey)	   Diagnostics, Çankaya,
  Sedimentation 				      Turkey)
  Rate)	
CRP (C Reactive 	 Serum	 Spectro-	 Roche (Roche 	 Roche Cobas 8000 	 mg/dL	
  Protein)		    photometric	   Diagnostics, Rotkreuz,	   (Roche Diagnostics,
			     Switzerland)	   Rotkreuz, Switzerland)
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Table II. Descriptive statistics of studied parameters. 

Parameter	 Group	 Median	 Mean	 Std. Error	 Std. 	 Minimum	 Maximum
				    of Mean	 Deviation

Age	 IPF	 66.000	 66.432	 1.287	 8.538	 49.000	 85.000
Age	 Healthy	 56.500	 57.792	 1.334	 6.534	 45.000	 73.000
Age	 ILD	 58.500	 59.350	 2.742	 12.262	 43.000	 78.000
Height (cm)	 IPF	 165.000	 165.045	 1.296	 8.594	 149.000	 180.000
Height (cm)	 Healthy	 164.500	 165.083	 1.478	 7.241	 154.000	 175.000
Height (cm)	 ILD	 170.000	 168.150	 2.540	 11.361	 140.000	 186.000
Weight (kg)	 IPF	 75.000	 75.114	 1.995	 13.232	 49.000	 108.000
Weight (kg)	 Healthy	 85.500	 82.833	 2.900	 14.209	 52.000	 116.000
Weight (kg)	 ILD	 92.500	 95.750	 8.200	 36.670	 55.000	 205.000
VSQS	 IPF	 19.000	 18.205	 0.714	 4.738	 9.000	 25.000
VSQS	 Healthy	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
VSQS	 ILD	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
IL-1β	 IPF	 41.950	 44.993	 4.759	 31.569	 5.100	 135.000
IL-1β	 Healthy	 7.600	 14.123	 3.389	 16.605	 0.180	 56.000
IL-1β	 ILD	 14.900	 15.382	 2.388	 10.680	 2.060	 39.200
TNF-α	 IPF	 75.000	 72.746	 2.878	 18.874	 26.860	 120.600
TNF-α	 Healthy	 18.150	 19.854	 1.031	 5.052	 12.550	 28.800
TNF-α	 ILD	 29.400	 48.796	 19.460	 87.028	 10.000	 413.600
MMP-1	 IPF	 16.500	 14.523	 0.849	 5.630	 4.000	 21.000
MMP-1	 Healthy	 5.000	 4.583	 0.324	 1.586	 2.000	 7.000
MMP-1	 ILD	 5.500	 5.800	 0.433	 1.936	 3.000	 10.000
MMP-7	 IPF	 13.000	 11.205	 0.762	 5.056	 2.000	 18.000
MMP-7	 Healthy	 2.000	 2.417	 0.208	 1.018	 1.000	 4.000
MMP-7	 ILD	 5.000	 4.900	 0.397	 1.774	 2.000	 8.000
Gal-3	 IPF	 15.250	 15.034	 0.512	 3.399	 10.200	 20.600
Gal-3	 Healthy	 7.000	 6.842	 0.189	 0.927	 5.300	 9.100
Gal-3	 ILD	 7.800	 7.665	 0.222	 0.993	 6.100	 9.200
IL-6	 IPF	 2.500	 2.515	 227	 1.504	 100	 5.500
IL-6	 Healthy	 75	 108	 19	 95	 8	 350
IL-6	 ILD	 1.025	 1.228	 164	 733	 200	 2.400
KL-6	 IPF	 2.975	 2.872	 231	 1.530	 450	 5.750
KL-6	 Healthy	 290	 256	 39	 192	 10	 510
KL-6	 ILD	 1.200	 1.408	 169	 756	 400	 2.800
FVC	 IPF	 2.320	 2.288	 0.112	 0.740	 0.250	 3.950
FVC	 Healthy	 2.955	 2.786	 0.153	 0.750	 1.200	 4.450
FVC	 ILD	 2.375	 2.019	 0.216	 0.966	 0.280	 3.550
%FVC	 IPF	 72.500	 69.432	 2.861	 18.979	 14.000	 111.000
%FVC	 Healthy	 80.000	 81.708	 3.208	 15.716	 32.000	 107.000
%FVC	 ILD	 57.000	 55.500	 5.259	 23.520	 10.000	 92.000
FEV1	 IPF	 1.975	 2.025	 0.085	 0.564	 0.210	 3.200
FEV1	 Healthy	 2.535	 2.490	 0.137	 0.672	 1.200	 4.120
FEV1	 ILD	 1.575	 1.653	 0.187	 0.834	 0.280	 3.070
%FEV1	 IPF	 79.500	 76.545	 2.858	 18.956	 16.000	 110.000
%FEV1	 Healthy	 90.000	 89.208	 3.331	 16.317	 42.000	 120.000
%FEV1	 ILD	 58.000	 57.650	 6.133	 27.427	 12.000	 109.000
FEV1/FVC	 IPF	 90.000	 88.409	 1.505	 9.980	 61.000	 109.000
FEV1/FVC	 Healthy	 91.000	 89.708	 1.356	 6.643	 77.000	 100.000
FEV1/FVC	 ILD	 87.000	 82.900	 3.410	 15.252	 52.000	 99.000
FEF25_75	 IPF	 2.475	 7.939	 3.669	 24.339	 0.630	 121.000

Continued
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Continued

Table II (Continued). Descriptive statistics of studied parameters. 

Parameter	 Group	 Median	 Mean	 Std. Error	 Std. 	 Minimum	 Maximum
				    of Mean	 Deviation

FEF25_75	 Healthy	 2.980	 3.135	 0.196	 0.959	 1.430	 5.640
FEF25_75	 ILD	 1.955	 1.887	 0.255	 1.139	 0.240	 3.860
SII	 IPF	 643.450	 894.652	 114.991	 762.765	 199.300	 4,468.300
SII	 Healthy	 609.200	 803.263	 115.110	 563.922	 310.500	 2,580.700
SII	 ILD	 658.050	 1,217.130	 327.507	 1,464.655	 237.000	 5,043.000
NLR	 IPF	 2.750	 3.495	 0.373	 2.477	 0.800	 13.400
NLR	 Healthy	 2.400	 2.779	 0.310	 1.520	 1.100	 7.000
NLR	 ILD	 2.250	 6.825	 2.644	 11.826	 1.200	 41.000
Neu#	 IPF	 6,245	 6,590	 0,453	 3,003	 2,560	 14,610
Neu#	 Healthy	 5,115	 5,850	 0,553	 2,710	 2,840	 12,660
Neu#	 ILD	 4,920	 5,901	 0,864	 3,862	 3,120	 20,930
Neu%	 IPF	 64.550	 65.143	 1.715	 11.374	 39.300	 90.700
Neu%	 Healthy	 62.400	 62.487	 1.963	 9.616	 47.000	 82.900
Neu%	 ILD	 61.750	 62.615	 3.889	 17.392	 6.500	 93.900
Lym#	 IPF	 2,150	 2,274	 0,149	 0,986	 0,500	 4,920
Lym#	 Healthy	 2,020	 2,367	 0,211	 1,034	 1,060	 5,830
Lym#	 ILD	 2,040	 1,893	 0,186	 0,831	 0,140	 2,990
Lym%	 IPF	 23.800	 24.061	 1.400	 9.287	 7.200	 50.500
Lym%	 Healthy	 26.800	 26.817	 1.874	 9.182	 11.600	 43.800
Lym%	 ILD	 27.000	 23.146	 2.369	 10.594	 2.130	 39.300
Mono#	 IPF	 0,660	 0,745	 0,046	 0,305	 0,100	 1,730
Mono#	 Healthy	 0,555	 0,741	 0,105	 0,515	 0,390	 2,680
Mono#	 ILD	 0,645	 0,703	 0,092	 0,410	 0,220	 2,140
Mono%	 IPF	 8.150	 7.793	 0.352	 2.338	 2.000	 11.400
Mono%	 Healthy	 7.550	 7.717	 0.416	 2.037	 3.600	 14.200
Mono%	 ILD	 8.000	 7.975	 0.479	 2.142	 3.600	 11.200
Bas#	 IPF	 0,030	 0,041	 0,005	 0,033	 0,000	 0,140
Bas#	 Healthy	 0,040	 0,052	 0,011	 0,054	 0,000	 0,250
Bas#	 ILD	 0,035	 0,048	 0,010	 0,043	 0,000	 0,180
Bas%	 IPF	 0.300	 0.414	 0.051	 0.335	 0.000	 1.400
Bas%	 Healthy	 0.500	 0.575	 0.073	 0.359	 0.000	 1.500
Bas%	 ILD	 0.500	 0.525	 0.075	 0.337	 0.000	 1.200
Eos#	 IPF	 0,175	 0,256	 0,035	 0,233	 0,000	 1,000
Eos#	 Healthy	 0,105	 0,237	 0,068	 0,334	 0,000	 1,570
Eos#	 ILD	 0,100	 0,126	 0,023	 0,103	 0,000	 0,360
Eos%	 IPF	 2.200	 2.575	 0.341	 2.259	 0.080	 10.200
Eos%	 Healthy	 1.350	 2.404	 0.497	 2.436	 0.200	 8.400
Eos%	 ILD	 1.300	 1.730	 0.364	 1.629	 0.000	 5.400
Hb	 IPF	 14.500	 14.123	 0.268	 1.778	 9.700	 17.600
Hb	 Healthy	 14.150	 13.667	 0.375	 1.838	 8.800	 16.100
Hb	 ILD	 14.550	 13.845	 0.670	 2.997	 7.700	 18.300
Hct	 IPF	 43.750	 43.461	 0.795	 5.273	 30.100	 53.500
Hct	 Healthy	 43.400	 42.304	 0.973	 4.767	 31.300	 48.500
Hct	 ILD	 44.650	 43.065	 1.706	 7.630	 27.400	 55.500
PLT	 IPF	 256,000	 251,545	 10,982	 72,847	 88,000	 505,000
PLT	 Healthy	 260,500	 298,333	 28,037	 137,355	 143,000	 776,000
PLT	 ILD	 241,500	 244,300	 22,621	 101,164	 103,000	 432,000
MPV	 IPF	 10.200	 10.140	 0.133	 0.870	 8.600	 12.000
MPV	 Healthy	 10.050	 10.129	 0.232	 1.135	 7.500	 12.300
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Table II (Continued). Descriptive statistics of studied parameters. 

NaN: Not applicable. VSQS; Visual semi-quantitative score, IL-1β; Interleukin-1 Beta, TNF-α; Tumour Necrosis Factor-Alfa, MMP-1; Matrix 
Metalloproteinase-1, MMP-7; Matrix Metalloproteinase-7, Gal-3; Galectin-3, IL-6; Interleukin-6, KL-6; Krebs von den Lungen-6, FVC; Forced Vital 
Capacity, %FVC; % Forced Vital Capacity, FEV1; Forced expiratory volume in 1 second, %FEV1; % Forced expiratory volume in 1 second, FEV1/
FVC; FEV1/FVC ratio, FEF25_75; Forced expiratory flow, also known as mid-expiratory flow; at the rates at 25%, and 75% FVC are given, SII; Systemic 
immune-inflammation index, NLR; Neutrophile to lymphocyte ratio, Neu#; Neutrophile count, Neu%; Neutrophile percentage, Lym#; Lymphocyte count, 
Lym%; Lymphocyte percentage, Mono#; Monocyte count, Mono%; Monocyte percentage, Bas#; Basophile count, Bas%; Basophile percentage, Eos#; 
Eosinophile count, Eos%; Eosinophile percentage, Hb; Hemoglobine, Hct; Hematocrit, PLT; Platelets, MPV; Mean Platelet Volume, %RDW; % CV of 
Red Cell distribituion width, RDW-SD: SD of Red Cell distribituion width, ESR; Erytrocyte sedimentation rate, MCV: Mean corpuscular volume, CRP; 
C reactive protein, TAS; Total antioxidant status, TOS; Total oxidant status, PK; Pyruvate kinase, Sat-First; Initial oxygen saturation, Sat-End; End oxygen 
saturation, Pulse-First; Initial pulse, Pulse-End; End pulse, 6MWT; 6 minute walk test. IPF; Idiopathic pulmonary fibrosis, ILD; Interstitial Lung Disease.

Parameter	 Group	 Median	 Mean	 Std. Error	 Std. 	 Minimum	 Maximum
				    of Mean	 Deviation

MPV	 ILD	 10.000	 9.988	 0.179	 0.716	 8.900	 11.600
%RDW	 IPF	 13.300	 13.788	 0.220	 1.444	 11.900	 18.800
%RDW	 Healthy	 13.350	 14.379	 0.664	 3.252	 12.000	 28.100
%RDW	 ILD	 14.350	 15.615	 0.700	 3.133	 12.700	 22.300
RDW-SD	 IPF	 43.100	 43.907	 0.633	 4.152	 36.800	 55.800
RDW-SD	 Healthy	 42.750	 44.462	 1.562	 7.655	 40.300	 79.200
RDW-SD	 ILD	 45.450	 46.555	 1.627	 7.275	 35.000	 63.600
Ferritin	 IPF	 83.710	 174.560	 39.363	 208.288	 14.470	 735.200
Ferritin	 Healthy	 99.060	 262.538	 101.660	 419.155	 18.610	 1.391.000
Ferritin	 ILD	 84.025	 171.276	 52.310	 195.726	 7.580	 689.900
ESR	 IPF	 12.500	 18.167	 2.777	 18.000	 4.000	 105.000
ESR	 Healthy	 8.000	 14.773	 3.034	 14.229	 4.000	 62.000
ESR	 ILD	 20.500	 26.833	 5.585	 23.695	 2.000	 79.000
MCV	 IPF	 89.550	 88.395	 0.996	 6.610	 67.800	 107.600
MCV	 Healthy	 88.850	 87.042	 1.017	 4.982	 74.200	 92.800
MCV	 ILD	 86.500	 84.460	 2.099	 9.389	 64.700	 100.900
CRP	 IPF	 1.300	 13.083	 6.056	 39.250	 0.100	 209.800
CRP	 Healthy	 1.900	 4.727	 1.290	 6.049	 0.000	 18.800
CRP	 ILD	 0.950	 4.001	 1.524	 6.464	 0.100	 24.800
TAS	 IPF	 14.860	 16.855	 0.820	 5.437	 11.620	 33.090
TAS	 Healthy	 13.340	 13.504	 0.531	 2.602	 5.990	 17.840
TAS	 ILD	 16.235	 18.726	 1.648	 7.370	 11.860	 33.090
TOS	 IPF	 14.495	 17.479	 0.910	 6.034	 11.470	 30.420
TOS	 Healthy	 13.360	 13.188	 0.657	 3.219	 5.670	 19.160
TOS	 ILD	 14.385	 18.298	 1.629	 7.287	 9.790	 30.420
PK	 IPF	 14.600	 16.043	 0.769	 5.104	 10.390	 28.360
PK	 Healthy	 9.305	 9.129	 0.432	 2.117	 2.680	 11.910
PK	 ILD	 14.190	 15.892	 1.388	 6.209	 7.960	 28.360
Sat-First	 IPF	 94.000	 93.159	 0.519	 3.444	 84.000	 100.000
Sat-First	 Healthy	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
Sat-First	 ILD	 96.000	 94.474	 0.846	 3.687	 85.000	 99.000
Sat-End	 IPF	 88.500	 87.977	 1.086	 7.206	 67.000	 99.000
Sat-End	 Healthy	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
Sat-End	 ILD	 93.000	 90.316	 1.393	 6.074	 76.000	 99.000
Pulse-First	 IPF	 83.500	 85.591	 2.087	 13.842	 62.000	 118.000
Pulse-First	 Healthy	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
Pulse-First	 ILD	 82.000	 82.158	 2.485	 10.833	 60.000	 99.000
Pulse-End	 IPF	 116.500	 117.727	 2.518	 16.702	 76.000	 151.000
Pulse-End	 Healthy	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
Pulse-End	 ILD	 115.000	 116.211	 3.625	 15.803	 84.000	 149.000
6MWT	 IPF	 310.000	 333.364	 18.445	 122.347	 100.000	 575.000
6MWT	 Healthy	 NaN	 NaN	 NaN	 NaN	 NaN	 NaN
6MWT	 ILD	 430.000	 409.263	 31.750	 138.394	 150.000	 556.000
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Table III. Group comparison statistics. 

Group comparison statistics. Values with p < 0.05 are shown in bold. VSQS; Visual semi-quantitative score, IL-1β; Interleukin-1 Beta, 
TNF-α; Tumour Necrosis Factor-Alfa, MMP-1; Matrix Metalloproteinase-1, MMP-7; Matrix Metalloproteinase-7, Gal-3; Galectin-3, 
IL-6; Interleukin-6, KL-6; Krebs von den Lungen-6, FVC; Forced Vital Capacity, %FVC; % Forced Vital Capacity, FEV1; Forced 
expiratory volume in 1 second, %FEV1; % Forced expiratory volume in 1 second, FEV1/FVC; FEV1/FVC ratio, FEF25_75; Forced 
expiratory flow, also known as mid-expiratory flow; at the rates at 25%, and 75% FVC are given, SII; Systemic immune-inflammation 
index, NLR; Neutrophile to lymphocyte ratio, Neu#; Neutrophile count, Neu%; Neutrophile percentage, Lym#; Lymphocyte count, 
Lym%; Lymphocyte percentage, Mono#; Monocyte count, Mono%; Monocyte percentage, Bas#; Basophile count, Bas%; Basophile 
percentage, Eos#; Eosinophile count, Eos%; Eosinophile percentage, Hb; Hemoglobine, Hct; Hematocrit, PLT; Platelets, MPV; Mean 
Platelet Volume, %RDW; % CV of Red Cell distribituion width, RDW-SD: SD of Red Cell distribituion width, ESR; Erytrocyte 
sedimentation rate, MCV: Mean corpuscular volume, CRP; C reactive protein, TAS; Total antioxidant status, TOS; Total oxidant status, 
PK; Pyruvate kinase, Sat-First; Initial oxygen saturation, Sat-End; End oxygen saturation, Pulse-First; Initial pulse, Pulse-End; End 
pulse, 6MWT; 6 minute walk test. IPF; Idiopathic pulmonary fibrosis, ILD; Interstitial Lung Disease.

Groups	                    IPF-Control	                      Control-ILD	                         IPF-ILD
 
	 t	 p	 t	 p	 t	 p

Height (cm)	 -0.018	 0.985	 -1.085	 0.284	 -1.208	 0.232
Weight (kg)	 -2.240	 0.028	 -1.591	 0.119	 -3.313	 0.002
IL-1β	 4.456	 < .001	 -0.292	 0.772	 4.075	 < .001
TNF-α	 13.422	 < .001	 -1.630	 0.111	 1.734	 0.088
MMP-1	 8.442	 < .001	 -2.293	 0.027	 6.725	 < .001
MMP-7	 8.395	 < .001	 -5.813	 < .001	 5.407	 < .001
Gal-3	 11.541	 < .001	 -2.840	 0.007	 9.477	 < .001
IL-6	 7.804	 < .001	 -7.422	 < .001	 3.626	 < .001
KL-6	 8.313	 < .001	 -7.206	 < .001	 4.048	 < .001
FVC	 -2.636	 0.010	 2.962	 0.005	 1.222	 0.226
%FVC	 -2.701	 0.009	 4.409	 < .001	 2.523	 0.014
FEV1	 -3.033	 0.003	 3.690	 < .001	 2.100	 0.040
%FEV1	 -2.760	 0.007	 4.728	 < .001	 3.199	 0.002
FEV1/FVC	 -0.571	 0.570	 1.977	 0.055	 1.724	 0.090
FEF25_75	 0.963	 0.339	 3.946	 < .001	 1.107	 0.273
SII	 0.515	 0.609	 -1.278	 0.208	 -1.161	 0.250
NLR	 1.288	 0.202	 -1.663	 0.104	 -1.799	 0.077
Neu#	 1.004	 0.319	 -0.051	 0.960	 0.777	 0.440
Neu%	 0.970	 0.336	 -0.031	 0.976	 0.694	 0.490
Lym#	 -0.363	 0.718	 1.653	 0.106	 1.504	 0.138
Lym%	 -1.174	 0.245	 1.231	 0.225	 0.349	 0.728
Mono#	 0.042	 0.967	 0.269	 0.789	 0.462	 0.645
Mono%	 0.135	 0.893	 -0.409	 0.684	 -0.296	 0.768
Bas#	 -1.015	 0.314	 0.274	 0.786	 -0.677	 0.501
Bas%	 -1.850	 0.069	 0.473	 0.639	 -1.230	 0.223
Eos#	 0.276	 0.784	 1.431	 0.160	 2.383	 0.020
Eos%	 0.289	 0.773	 1.055	 0.297	 1.501	 0.138
Hb	 0.999	 0.321	 -0.242	 0.810	 0.463	 0.645
Hct	 0.894	 0.375	 -0.404	 0.689	 0.241	 0.810
PLT	 -1.841	 0.070	 1.459	 0.152	 0.325	 0.746
MPV	 0.042	 0.967	 0.443	 0.660	 0.624	 0.535
%RDW	 -1.028	 0.308	 -1.276	 0.209	 -3.184	 0.002
RDW-SD	 -0.386	 0.701	 -0.923	 0.361	 -1.837	 0.071
Ferritin	 -0.940	 0.352	 0.749	 0.460	 0.049	 0.961
ESR	 0.767	 0.446	 -1.992	 0.054	 -1.551	 0.126
MCV	 0.876	 0.384	 1.166	 0.250	 1.928	 0.058
CRP	 0.989	 0.327	 0.366	 0.716	 0.972	 0.335
TAS	 2.840	 0.006	 -3.243	 0.002	 -1.138	 0.260
TOS	 3.235	 0.002	 -3.097	 0.003	 -0.471	 0.639
PK	 6.329	 < .001	 -5.008	 < .001	 0.102	 0.919
Sat-First					     -1.362	 0.178
Sat-End					     -1.236	 0.221
Pulse-First					     0.960	 0.341
Pulse-End					     0.336	 0.738
6-Min-Test					     -2.172	 0.034
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Even though these procedures are user-depen-
dent25,26, they aid in diagnosing IPF in a non-in-
vasive and simple manner. Besides, in contrast 
to ILD patients and healthy people, IPF patients 
weighed less. Although the poor prognosis and 
considerable FVC drop in fast losing weight of 
IPF patients had been highlighted in the litera-
ture28,29, this data was a discovery for which we 
could not find a scientific explanation.

Our research has added a new viewpoint to the 
literature regarding ILD patients. MMP-1, MMP-
7, Gal-3, IL-6, KL-6, FVC, % FVC, FEV1, % 
FEV1, TAS, TOS, PK, and forced expiratory flow 
25-75 (FEF25-75) indicators were considerably 
increased in ILD patients compared to healthy 
people in our comprehensive analysis. More-
over, in an unfathomable way, the ILD group was 
heavier than the healthy and IPF groups. Although 
we chose ILD patients as non-IPF, the majority 
of the indicators produced different outcomes 
in the ILD and IPF groups compared to healthy 
persons, which first perplexed us. We found sig-
nificant changes in weight, IL-1, MMP-1, MMP-
7, Gal-3, IL-6, KL-6, % FVC, FEV1, eosinophil 
count, and % RDW when we evaluated the two 
patient groups. Numerous possible IPF biomark-
ers have been identified to assess disease severity 
and prognosis, including KL-6, surfactant protein 
A/D (SP-A/D), matrix metalloproteinases, and 
osteopontin30-32. KL-6 is a common biomarker for 
the clinical therapy of ILDs in Japan. However, as 
various researchers30,31 have pointed out, this mol-
ecule is more suited to assess disease behavior and 
prognosis than distinguishing ILDs. Research-
ers33 also discovered that latent transforming 
growth factor (TGF)-binding protein-2 might in-
fluence the process of fibroblast-to-myofibroblast 
differentiation. The same working group contend-
ed that gremlin-1 was increased in fibrotic lungs, 
particularly in IPF, and that serum concentration 
measurements might help improve the diagnostic 
certainty of IPF vs. non-IPF ILDs34. Despite this 
knowledge, our study is notable for the amount 
and variety of characteristics that may be utilized 
to distinguish between IPF and ILD patients. 

Although the specific mechanism is unknown, 
oxidative stress has been linked35 to the etiology 
of pulmonary fibrosis. Advanced glycosylated 
end-products (AGE) are considered potential bio-
markers. AGE is generated by combining glyca-
tion, oxidation, and/or carbonylation36. Advanced 
oxidation protein products (AOPP) are enhanced 
in several chronic inflammatory diseases with 
significant oxidative stress overload. High plasma 

levels of AOPP have been reported37 in lung dis-
eases. High TAS, TOS, and PK levels in IPF and 
ILD groups in our research findings confirmed 
earlier studies, allowing us to look at the issue in 
terms of different parameters.

We expected that the inflammatory environ-
ment caused by IPF and ILD would raise SII, NLR, 
CRP, ESR, ferritin, and some other CBC param-
eters. However, we found no difference in these 
metrics between patient groups and healthy par-
ticipants. In addition, researchers discovered that 
SII and NLR measures did not significantly differ 
between IPF and ILD patients and healthy people 
in a study38 with participants identical to the study 
group we developed. The findings of our investi-
gation are compatible with the conclusions of this 
study. Therefore, we believe that the inflammatory 
environment in these disorders is inadequate or that 
our study parameters are lacking in this respect.

Bronchoalveolar lavage (BAL) eosinophilia may 
be a sign of progressive lung disease in individuals 
with IPF and pulmonary fibrosis linked with a col-
lagen vascular abnormality (PF-CVD), according 
to the researchers39. We discovered that the eosino-
phil count in the CBC, rather than the BAL, may be 
utilized to distinguish between IPF and ILD. This 
might be because the processes that generate eosin-
ophilia in BAL have a comparable impact on the 
blood. Furthermore, studies40 indicate that the RDW 
is a commonly available laboratory test result that 
may give crucial, independent prognostic informa-
tion at baseline and follow-up in IPF patients. Based 
on our findings, we also believe RDW can be uti-
lized to distinguish between IPF and ILD.

Limitations
The study’s one drawback is the small number of 

patients. Another limitation is that we did not deal 
with BAL samples. BAL samples can more accu-
rately reflect lung tissue’s inflammatory and oxida-
tive status. One of the most significant limitations of 
the study is that we conducted the research on the 
subject samples all at once. Metrics that demonstrate 
the time-dependent adjustments that may be made 
to the parameters will be more helpful.

Conclusions

In summary, MMP-1, MMP-7, Gal-3, IL-6, 
KL-6, FVC, % FVC, FEV1, % FEV1, TAS, TOS, 
and PK values of IPF and ILD patients change 
significantly from healthy individuals. On the 
other hand, eosinophil count and % RDW can 
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be utilized to distinguish between IPF and ILD 
patients. The VSQS and 6MWT are non-invasive 
tests that aid in diagnosing IPF patients. The im-
pact of NLR and SII on IPF and ILD is unknown. 
The ROS markers TAS, TOS, and PK, on the con-
trary side, may assist in the identification of both 
IPF and ILD patients. In addition to concentrating 
on the inflammatory environment in IPF and ILD 
patients, additional attention must be paid to the 
oxidant and antioxidant interactions. Studies with 
larger numbers of patients and control groups will 
be more enlightening.
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