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ABSTRACT

Introduction: Fibrotic interstitial lung diseases and pulmonary sarcoidosis represent diffuse pulmonary
disorders with different pathological and radiological patterns. High-resolution computed tomography
(HRCT) plays a central role in the evaluation of these conditions, enabling detailed assessment of paren-
chymal abnormalities and their distribution.

Aim: To evaluate the relationship between cough characteristics and HRCT imaging patterns in patients
with fibrotic interstitial lung diseases (ILDs) (UIP and NSIP) and pulmonary sarcoidosis.

Materials and Methods: This retrospective observational study included 120 patients with diffuse lung
diseases diagnosed at the University Clinic for Pulmonology and Allergology in Skopje, including 70 pa-
tients with fibrotic interstitial lung diseases (UIP and NSIP) and 50 patients with pulmonary sarcoidosis.
Clinical data were collected using a structured questionnaire assessing cough characteristics, dyspnea,
smoking status, and the MRC dyspnea scale. HRCT scans were analyzed for the presence of reticular
changes, ground-glass opacities, micronodules, consolidations, hypoattenuation, traction bronchiectasis,
fibrosis, and honeycombing. Associations between clinical variables and HRCT findings were analyzed
using the ¥? test and Fisher’s exact test. P values between 0.05 and 0.10 were interpreted as indicating a
statistical trend.

Results: Cough was present in approximately 80% of patients with fibrotic interstitial lung diseases. Pro-
ductive cough was more common in UIP, whereas dry cough was more frequent in NSIP. In pulmonary
sarcoidosis, dry cough predominated in the early stages, while productive or mixed cough was more common
in advanced disease. Dyspnea was highly prevalent in fibrotic ILDs and increased with sarcoidosis stage.
HRCT patterns characterized by perilymphatic and peribronchovascular micronodules were more frequently
observed in patients without cough, whereas fibrotic abnormalities, including traction bronchiectasis and
pulmonary fibrosis, were associated with more pronounced respiratory symptoms.

Conclusion: Respiratory symptoms in diffuse lung diseases show significant associations with HRCT
imaging patterns. Fibrotic interstitial lung diseases are associated with more pronounced cough and dys-
pnea, whereas pulmonary sarcoidosis demonstrates milder symptoms in the early stages and increasing
respiratory impairment in advanced stages.

Keywords: high-resolution computed tomography, interstitial lung disease, usual interstitial pneumonia,
nonspecific interstitial pneumonia, pulmonary sarcoidosis, cough
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INTRODUCTION

AIM OF THE STUDY

Diffuse lung diseases represent a hetero-
geneous group of pulmonary disorders charac-
terized by varying degrees of inflammation and
fibrosis affecting the pulmonary interstitium and
parenchyma [1,2]. Among these conditions, fi-
brotic interstitial lung diseases such as usual
interstitial pneumonia (UIP) and nonspecific
interstitial pneumonia (NSIP), as well as granu-
lomatous disorders such as pulmonary sarcoid-
osis, are important causes of diffuse pulmonary
involvement [3-5].

High-resolution computed tomography
(HRCT) has become a key imaging modality for
the evaluation of diffuse lung diseases, enabling
detailed visualization of parenchymal abnormali-
ties such as reticular changes, ground-glass opac-
ities, micronodules, consolidations, and fibrotic
changes [6,7]. HRCT findings often reflect the
underlying pathological processes and provide
valuable information regarding disease activity
and severity [8].

Fibrotic interstitial lung diseases are char-
acterized by progressive architectural distortion
of the pulmonary parenchyma, often accompa-
nied by traction bronchiectasis, honeycombing,
and subpleural reticulation [9]. In contrast, pul-
monary sarcoidosis typically demonstrates a
perilymphatic distribution of micronodules and
peribronchovascular involvement, reflecting
granulomatous inflammation along the lymphatic
pathways [10-12].

Respiratory symptoms such as cough and
dyspnea are among the most common clinical
manifestations in diffuse lung diseases [13].
Chronic cough is particularly frequent in fibrot-
ic interstitial lung diseases and may occur in up
to 80% of patients with idiopathic pulmonary
fibrosis, significantly impairing the quality of
life [14,15]. In contrast, pulmonary sarcoidosis
often presents with milder respiratory symptoms,
particularly in the early stages of the disease [16].

Understanding the relationship between
the clinical symptoms and HRCT imaging pat-
terns may provide important insights into dis-
ease behavior and progression and contribute
to improved clinical assessment of diffuse lung
diseases [17,18].

To evaluate the relationship between
cough characteristics and HRCT imaging pat-
terns in patients with fibrotic interstitial lung
diseases (UIP and NSIP) and pulmonary sar-
coidosis.

MATERIALS AND METHODS

Study Design and Population

This retrospective observational study in-
cluded patients with diffuse lung diseases who
underwent high-resolution computed tomogra-
phy of the lungs using a 128-slice Philips In-
cisive CT scanner at the University Clinic for
Pulmonology and Allergology in Skopje between
January 2022 and January 2024. The scans were
obtained using a thin-section protocol with a
slice thickness of 1 mm and reconstructed with
a high-spatial-frequency algorithm optimized
for evaluation of the pulmonary parenchyma.
Scans were performed during full inspiration in
the supine position. A total of 120 patients were
included in the analysis, including 70 patients
with fibrotic interstitial lung diseases (usual in-
terstitial pneumonia and nonspecific interstitial
pneumonia) and 50 patients with pulmonary sar-
coidosis. The diagnosis was established based
on the clinical evaluation, radiological findings,
and multidisciplinary discussion involving pul-
monologists and radiologists.

The patients were consecutively included
throughout the study period in order to minimize
potential selection bias and ensure a representa-
tive sample of patients with diffuse lung disease.

Inclusion and Exclusion Criteria

Patients aged 18 to 85 years with clinical
symptoms and radiological findings suggestive
of interstitial lung disease who underwent HRCT
examination were considered for inclusion in the
study. All participants voluntarily agreed to par-
ticipate, completed the questionnaire, and pro-
vided written informed consent in accordance
with the ethical standards for data collection and
scientific research.
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Patients with pulmonary embolism, ma-
lignant diseases, congestive cardiac conditions,
hemodynamic instability, tuberculosis, HIV in-
fection, or chronic obstructive pulmonary disease
(COPD) were excluded from the study. Pregnant
women were also excluded.

HRCT examinations were reviewed by a
radiologist experienced in thoracic radiology.

Collection of Clinical Data

The clinical data were collected using a
structured 20-question questionnaire assessing
demographic characteristics, smoking status (cur-
rent smoker, former smoker, or non-smoker), and
respiratory symptoms such as dyspnea and cough.
Dyspnea severity was assessed using the Modi-
fied Medical Research Council (MRC) dyspnea
scale. Although multiple clinical variables were
recorded, this study primarily focused on cough
and its characteristics, including cough intensity
(mild, moderate, or severe) and cough type (dry,
productive, or mixed). The patients with pulmo-
nary sarcoidosis were classified according to the
Scadding radiographic stage based on chest ra-
diography (stages I-1V). Although HRCT pro-
vides a more detailed assessment of the pulmonary
involvement, universally accepted HRCT-based
staging system for sarcoidosis has not yet been
established; therefore, HRCT was used primar-
ily for the characterization of the parenchymal
abnormalities and their distribution.

HRCT Protocol and Image Analysis

All patients underwent HRCT of the lungs
using a standard 1 mm thin-section protocol op-
timized for pulmonary parenchymal evaluation.
HRCT scans were systematically analyzed for
the presence of reticular changes, ground-glass
opacities, micronodular abnormalities measuring
1-3 mm, masses and consolidations, hypoattenu-
ation, traction bronchiectasis, and fibrotic chang-
es including honeycombing. The distribution of
radiological abnormalities was assessed accord-
ing to the pulmonary zones (upper, middle, and
lower) and anatomical localization, including
central, peribronchovascular, peripheral, and
subpleural distribution.

Ethical Approval

The study protocol was approved by the
Ethics Committee of the Faculty of Medicine,
Ss. Cyril and Methodius University in Skopje

(approval number 03-1208/8). All participants
provided written informed consent, and the study
was conducted in accordance with the Declaration
of Helsinki.

Statistical Analysis

The statistical analysis was performed using
the Statistical Package for the Social Sciences
(SPSS version 25.0, IBM Corp., Armonk, NY,
USA). Descriptive statistics were used to sum-
marize the demographic, clinical, and radiological
characteristics of the study population. Categor-
ical variables were presented as frequencies and
percentages.

Associations between the clinical variables
and HRCT findings were evaluated using the y>
test for categorical data. In cases where the ex-
pected frequency in any cell of the contingency
table was less than five, Fisher’s exact test was
applied to ensure statistical validity. Subgroup
analyses were performed to assess the relation-
ship between HRCT patterns and the presence of
cough, as well as the association between clinical
characteristics and sarcoidosis stage. All statis-
tical tests were two-sided, and a p-value < 0.05
was considered statistically significant. P values
between 0.05 and 0.10 were interpreted as indi-
cating a statistical trend.

RESULTS

A total of 120 patients with diffuse lung
diseases were included in the study, including
70 patients with fibrotic interstitial lung dis-
eases, comprising usual interstitial pneumonia
(UIP) and nonspecific interstitial pneumonia
(NSIP), and 50 patients with pulmonary sar-
coidosis.

Baseline sociodemographic characteris-
tics of patients with NSIP and UIP are presented
in Table 1. Patients with UIP were significantly
older than those with NSIP (66.8 + 8.5 vs. 61.1
+ 14.1 years, p = 0.039), whereas no statistical-
ly significant differences were observed regard-
ing sex distribution or place of residence.

Cough was one of the most common re-
spiratory symptoms in the studied population.
Among patients with fibrotic interstitial lung
diseases, cough was present in approximately
80% of cases. Although the overall prevalence
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of cough was similar between UIP and NSIP,
differences in cough characteristics were ob-
served. Severe cough was registered exclusively
in patients with UIP, whereas patients with NSIP
more frequently reported mild cough. Produc-

tive cough tended to be more frequent in UIP,
whereas dry cough was more common in NSIP;
however, these differences did not reach statisti-
cal significance but demonstrated a trend toward
difference between groups (p=0.06) (Table 2).

Table 1. Sociodemographic Characteristics of Patients with NSIP and UIP
Groups NSIP uIp p-level

Female n (%) 19(63.33)  22(55) ¥*=0.5, p=0.48

Male n (%) 11 (36.67) 18 (45)
Age/yearsmean+ SD  61.1+14.1 66.8+8.5 t=2.11, *p=0.039

Min—max 31-84 52-82

Urban residence 30 (100) 37 (92.5) =23, p=0.12
Rural residence 0 3(7.5)

NSIP — nonspecific interstitial pneumonia

UIP — usual interstitial pneumonia

%? (Chi-square test); t (Student’s t-test)

*sig p<0.05
Table 2. Cough Characteristics in Patients with NSIP and UIP
Groups NSIP n (%) UIP n (%) p-level
Cough present 24 (80) 32 (80)
No cough 6 (20) 8 (20)
Mild cough 9(37.5) 5(15.62) Fisher’s exact test p=0.069
Moderate cough 15 (62.5) 23 (71.88)
Severe cough 0 4(12.5)
Dry cough 8(33.33) 4 (12.5) ¥*=3.5, p=0.06
Productive cough 16 (66.67) 28 (87.5)

NSIP — nonspecific interstitial pneumonia

UIP — usual interstitial pneumonia
%* (Chi-square test)

Table 3. Dyspnea in Patients with NSIP and UIP

Dyspnea NSIP n (%)

Yes 29 (96.67)
No 1(3.33)

UIP n (%) p-level
34 (91.89) x*=0.7,p=0.41
3(8.11)

NSIP — nonspecific interstitial pneumonia
UIP — usual interstitial pneumonia

¥? (Chi-square test)
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Dyspnea was highly prevalent among pa-
tients with fibrotic interstitial lung diseases, oc-
curring in more than 90% of cases. No statistical-
ly significant difference in dyspnea prevalence
was observed between UIP and NSIP (Table 3).

Analysis of HRCT findings demonstrated
differences between UIP and NSIP in the distri-
bution of hypoattenuation changes. Hypoattenu-
ation in the lower lung zones, particularly with
peripheral and subpleural distribution, was more
frequently present in UIP than in NSIP, whereas
no statistically significant difference was iden-
tified in peribronchovascular distribution, al-
though a borderline trend toward higher preva-
lence in UIP was observed (p=0.088) (Table 4).

Additional HRCT findings in patients with
NSIP and UIP demonstrated that diffuse ground-
glass opacities were more frequently present in
NSIP, whereas honeycombing was significantly
more frequent in UIP. Other findings, including

residual ground-glass opacities, traction bronchi-
ectasis, bronchiolectasis/bronchiocele, irregular
interlobular septal thickening, consolidations,
nodular opacities, emphysema, and lymphade-
nopathy, showed no statistically significant dif-
ferences, although a borderline trend toward
higher prevalence of consolidations in NSIP was
observed (p=0.08) (Table 5).

Additional analysis revealed an associ-
ation between the smoking status and the dis-
tribution of reticular abnormalities on HRCT.
Peripheral and subpleural reticular changes in
both upper/middle and lower lung zones were
significantly more frequent in smokers than in
non-smokers, suggesting a possible relationship
between smoking and the development and dis-
tribution of fibrotic interstitial abnormalities. In
contrast, no statistically significant association
was identified for peribronchovascular reticular
abnormalities (Table 6).

Table 4. HRCT Hypoattenuation Findings in Upper and Middle Zones — NSIP and UIP
Variable NSIP n (%) UIP n (%) p-level
Peripheral and subpleural hypoattenuation — yes 14 (46.67) 31(77.5) v=7.1, **p=0.0077
Peripheral and subpleural hypoattenuation — no 16 (53.33) 9 (22.5)
Peribronchovascular hypoattenuation — yes 5(16.67) 14 (35) 1*=2.9, p=0.088
Peribronchovascular hypoattenuation — no 25 (83.33) 26 (65)
NSIP — nonspecific interstitial pneumonia
UIP — usual interstitial pneumonia
¥* (Chi-square test)
**sig p<0.01
Table 5. Additional Findings
Variable NSIPn (%) UIPn (%) p-level
Diffuse ground-glass opacity — yes 8 (26.67) 1(2.5) 1*=8.9, **p=0.0028
Residual ground-glass opacity — yes 18 (60) 29 (72.5) =12, p=0.27
Traction bronchiectasis — yes 27 (90) 30 (75) ¥*=2.6, p=0.11
Honeycombing — yes 3 (10) 22 (55) =151, ¥**p=0.0001
Bronchiolectasis/bronchiocele — yes 19 (63.33) 18 (45) r*=2.3, p=0.13
Irregular septal thickening — yes 6 (20) 7 (17.5) ¥*=0.07, p=0.79
Consolidations — yes 4(13.33) 1(2.5) ¥*=3.03, p=0.08
Nodular changes — yes 5(16.67) 2(5) ¥*=2.6, p=0.11
Emphysema — yes 7 (23.33) 4(10) v=2.3,p=0.13
Lymphadenopathy — yes 25 (83.33) 33 (82.5) v*=0.008, p=0.93

NSIP — nonspecific interstitial pneumonia
UIP — usual interstitial pneumonia

v* (Chi-square test)

**sig p<0.01; ***sig p<0.0001
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LUNG 1mm

Figure 1. UIP pattern with honeycombing
in bilateral posterobasal regions.

Figure 2. UIP pattern in idiopathic pulmonary
fibrosis, with honeycombing in middle and distal
bilateral subpleural regions and prominent
traction bronchiectasis in the right lung.

LUNG

Figure 3. NSIP pattern in primary systemic
disease with extensive ground-glass
attenuation, interstitial reticulations, and
bronchiolectasis.




CORRELATION BETWEEN COUGH CHARACTERISTICS AND HRCT PATTERNS IN... 91

Table 6. Distribution of Reticular Changes According to Smoking Status

HRCT finding Smokers n (%) Non-smokers n (%) p-level
Upper and middle zones — peripheral and subpleural —yes 10 (33.33) 0 **p=0.0034
Upper and middle zones — peribronchovascular — yes 8 (26.67) 2 (10) p=0.28
Lower zones — peripheral and subpleural — yes 12 (40) 0 **p=0.0014
Lower zones — peribronchovascular — yes 8 (26.67) 4 (20) p=0.74

p (Fisher’s exact test)
**sig p<0.01

Among patients with pulmonary sarcoidosis
included in the analysis of micronodular changes,
40 patients reported cough, whereas 10 patients
had no cough. Micronodular abnormalities mea-
suring 1-3 mm were also analyzed according to
the presence or absence of cough. Peribroncho-
vascular micronodules in the upper and middle
lung zones were significantly more frequent in
patients without cough. Similarly, perilymphatic
peribronchovascular micronodules in the upper
and middle zones were more commonly observed
in patients without cough. No significant associa-
tion was identified for micronodular abnormalities
in the lower zones or for subpleural perilymphatic
micronodules (Table 7).

Micronodular abnormalities larger than
3 mm demonstrated a less consistent relation-
ship with cough. No significant differences were
identified in the upper and middle lung zones for
either peripheral/subpleural or peribronchovas-
cular distribution. However, in the lower lung
zones, peripheral and subpleural micronodular
abnormalities larger than 3 mm were more fre-
quent in patients without cough (Table 8).

In patients with pulmonary sarcoidosis,
cough was also frequently present; however, its

characteristics varied according to disease stage.
Dry cough predominated in the early stages of
sarcoidosis, whereas productive or mixed cough
was more frequent in advanced stages. Dyspnea
showed a significant association with disease
stage, with increasing prevalence and severity in
more advanced stages.

Finally, the analysis of the clinical charac-
teristics according to sarcoidosis stage demon-
strated a clear association between disease pro-
gression and respiratory impairment. Patients with
advanced sarcoidosis stages had a higher preva-
lence of dyspnea, more severe cough symptoms,
and higher MRC dyspnea scores. Advanced sar-
coidosis stages were also associated with fibrotic
HRCT abnormalities, including traction bronchi-
ectasis and pulmonary fibrosis. Cough intensity
demonstrated a borderline trend toward the differ-
ence between stages (p=0.06), with severe cough
occurring in advanced stages (Table 9).

DISCUSSION

This study evaluated the relationship be-
tween the respiratory symptoms and HRCT im-

Table 7. Distribution of 1-3 mm Micronodular Changes in Patients
With Cough (n=40) and Without Cough (n=10)

Variable Cough n (%) No cough n (%) p-level
Upper/middle zones — centrilobular — yes 0 0

Upper/middle zones — peribronchovascular — yes 4 (10) 4 (40) *p=0.041

Lower zones — peribronchovascular — yes 2(5) 2 (20) p=0.17
Perilymphatic upper/middle zones — peribronchovascular — yes 14 (35) 10 (100) *p=0.044

Perilymphatic upper/middle zones — subpleural — yes 10 (25) 0 p=0.18

Perilymphatic lower zones — peribronchovascular — yes 2(5) 0 p=1.0

Perilymphatic lower zones — subpleural — yes 2(5) 0 p=1.0

p (Fisher’s exact test)
*sig p<0.05
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Table 8. Distribution of Micronodular Changes Larger Than 3 mm in Patients With and Without Cough |

Variable Cough n (%) No cough n (%) p-level

Upper/middle zones — peripheral and subpleural — yes 8 (20) 2 (20) p=1.0

Upper/middle zones — peribronchovascular — yes 8 (20) 2 (20) p=1.0
Lower zones — peripheral and subpleural — yes 0 2 (20) *p=0.037

Lower zones — peribronchovascular — yes 2(5) 0 p=1.0

p (Fisher’s exact test)

*sig p<0.05
Table 9. (Tiical CT. — i S Tosis S,
Variable Stage 1 n=4 (%) Stage 2 n=24 (%) Stage 3 n=4 (%) Stage 4 n=18 (%) p-level

Cough present 4 (100) 18 (75) 4 (100) 14 (77.78) p=0.71

Mild cough 4 (100) 10 (55.56) 2 (50) 4 (28.57) p=0.06
Moderate cough 0 8 (44.44) 2 (50) 6 (42.86)

Severe cough 0 0 0 4(28.57)

Dry cough 4 (100) 16 (88.89) 2 (50) 6 (42.86) *p=0.032
Productive cough 0 2 (11.11) 0 4(28.57)

Mixed cough 0 0 0 2 (14.29)

Whitish sputum 0 0 2 (50) 2 (14.29)

Dyspnea — yes 2 (50) 14 (58.33) 4 (100) 18 (100) **p=0.003
MRC 0 4 (100) 10 (41.67) 0 0 **%p=0.000
MRC 1 0 12 (50) 4 (100) 6 (33.33)

MRC 2 0 2 (8.33) 0 6 (33.33)
MRC 3 0 0 0 4(22.22)
MRC 4 0 0 0 2 (11.11)

*sig p<0.05, **sig p<0.01, ***sig p<0.0001

aging patterns in patients with fibrotic interstitial
lung diseases (UIP and NSIP) and pulmonary
sarcoidosis. The results suggest that cough and
dyspnea are common clinical manifestations in
diffuse lung diseases; however, their severity
varies according to the underlying radiological
pattern and disease stage. Among patients with
fibrotic interstitial lung diseases, cough was
highly prevalent and tended to be more severe
and productive, particularly in those with UIP.
In contrast, patients with pulmonary sarcoidosis
more frequently presented with dry cough in
the early stages of disease, whereas productive
cough and increased dyspnea were observed in
advanced stages associated with fibrotic remod-
eling. Additionally, HRCT patterns such as peri-
lymphatic and peribronchovascular micronod-
ules were more frequently present in patients
without cough, whereas fibrotic abnormalities,
including traction bronchiectasis and pulmonary

fibrosis, were associated with more pronounced
respiratory symptoms.

Cough is widely recognized as one of the
most common symptoms in fibrotic interstitial
lung diseases, particularly idiopathic pulmo-
nary fibrosis. Previous studies have demonstrat-
ed that cough occurs in approximately 70—85%
of patients with fibrotic ILD and is often associ-
ated with significant impairment in the quality
of life [14,15]. In our cohort, cough was present
in approximately 80% of patients with fibrotic
ILD, which is consistent with previously pub-
lished data.

Although cough prevalence was similar
between UIP and NSIP in our study, differenc-
es in its characteristics were observed. Patients
with UIP demonstrated a tendency toward
more severe and productive cough, whereas
patients with NSIP more frequently reported
mild or dry cough. These findings may be ex-
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plained by the underlying pathophysiology of
UIP, which is characterized by pronounced ar-
chitectural distortion of the pulmonary paren-
chyma, traction bronchiectasis, and peripheral
fibrosis. Structural distortion of the airways
and retention of secretions may increase cough
reflex sensitivity and contribute to more severe
cough symptoms [9].

In contrast, NSIP typically demonstrates a
more homogeneous inflammatory or fibrotic pat-
tern with less pronounced structural distortion
compared with UIP [1,19]. This difference may
explain the milder cough symptoms in patients
with NSIP. Previous studies have also shown
that patients with NSIP generally have a more
favorable clinical course and better prognosis
compared with those with UIP [19].

Pulmonary sarcoidosis represents a funda-
mentally different pathological process charac-
terized by noncaseating granulomatous inflam-
mation affecting the lymphatic interstitium of
the lungs [20]. Typical HRCT findings include
perilymphatic micronodules distributed along
the bronchovascular structures, interlobular
septa, and subpleural regions [10—12]. In many
cases, particularly in the early stages of disease,
sarcoidosis may present with relatively mild re-
spiratory symptoms [16].

In this study, cough characteristics in sar-
coidosis varied according to disease stage. Dry
cough predominated in the early stages, whereas
productive or mixed cough was more frequent
in advanced disease. This finding suggests a
progressive increase in respiratory impairment
with advancing sarcoidosis stage, particularly in
patients with stage IV disease in whom fibrot-
ic HRCT abnormalities were also present. This
most likely reflects disease progression from pre-
dominantly granulomatous inflammation toward
fibrotic remodeling and airway involvement in
advanced sarcoidosis. Similar observations have
been described in previous studies demonstrat-
ing that advanced sarcoidosis may exhibit imag-
ing features resembling fibrotic interstitial lung
diseases [21,22].

HRCT findings from this study further
support the relationship between the imaging
patterns and the clinical manifestations. Micro-
nodular abnormalities with perilymphatic dis-
tribution were more frequent in patients without
cough. These findings are consistent with the
typical HRCT appearance of pulmonary sarcoid-
osis, which primarily affects the lymphatic inter-

stittum rather than the airways [10]. As a result,
these lesions may produce fewer airway-related
symptoms compared with fibrotic processes.

Similarly, micronodular and other nonfi-
brotic HRCT abnormalities were more frequent-
ly associated with absent or less pronounced
cough, suggesting that inflammatory or granulo-
matous patterns may be clinically less symptom-
atic than fibrotic changes. In contrast, fibrotic
HRCT abnormalities such as reticulation, trac-
tion bronchiectasis, and architectural distortion
were associated with more pronounced respira-
tory symptoms. These imaging features repre-
sent irreversible structural changes of the pul-
monary parenchyma and are typical of fibrotic
interstitial lung diseases [7,9]. The presence of
traction bronchiectasis and fibrotic remodeling
may significantly impair pulmonary mechanics
and contribute to persistent cough and dyspnea.

Previous studies have described HRCT
patterns in pulmonary sarcoidosis and fibrotic
interstitial lung diseases, as well as the clinical
manifestations of these conditions. However,
relatively few studies have specifically evaluat-
ed the relationship between cough characteris-
tics and HRCT imaging patterns in both fibrotic
interstitial lung diseases and pulmonary sarcoid-
osis within the same patient cohort.

Another important finding of this study is
the strong association between the sarcoidosis
stage and the development of fibrotic HRCT
changes. Traction bronchiectasis and pulmonary
fibrosis were observed almost exclusively in pa-
tients with stage IV sarcoidosis. These findings
are consistent with previous studies showing that
advanced sarcoidosis may evolve into a chronic
fibrotic phenotype characterized by irreversible
lung damage and progressive respiratory deteri-
oration [22,24].

Walsh et al. demonstrated that HRCT
findings such as traction bronchiectasis and fi-
brotic distortion are strongly associated with ad-
vanced sarcoidosis and correlate with reduced
pulmonary function [24]. Similarly, Nunes et al.
described that stage IV sarcoidosis frequently
demonstrates imaging features resembling fi-
brotic interstitial lung diseases, emphasizing the
overlap between advanced sarcoidosis and other
fibrotic lung disorders [11,22].

Additionally, smoking status demonstrated
an association with the distribution of reticular
abnormalities on HRCT in this study. Peripheral
and subpleural reticular changes were more fre-
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quent in smokers compared with non-smokers.
This finding may reflect the well-known role of
cigarette smoke as an environmental factor con-
tributing to structural pulmonary injury and fi-
brotic remodeling of the pulmonary parenchyma.

Previous studies suggest that smoking may
influence the development and progression of
interstitial lung abnormalities and fibrotic lung
diseases [23].

In summary, the findings of this study em-
phasize the important role of HRCT not only in
the diagnosis of diffuse lung diseases but also in
understanding their clinical expression. Correla-
tion of imaging patterns with respiratory symp-
toms may help clinicians better interpret patient
presentation, recognize disease progression, and
differentiate inflammatory from fibrotic disease
phenotypes.

STRENGTHS AND LIMITATIONS
OF THE STUDY

This study has several strengths that should
be emphasized. First, it provides a comparative
analysis of the clinical symptoms and HRCT im-
aging findings in two important groups of diffuse
lung diseases, namely fibrotic interstitial lung
diseases (UIP and NSIP) and pulmonary sarcoid-
osis. The comparative evaluations of these con-
ditions are relatively limited in the literature, and
this study contributes to a better understanding
of the relationship between radiological patterns
and clinical manifestations.

Second, the study integrates both clinical
and imaging data, enabling a comprehensive
evaluation of the correlation between the respi-
ratory symptoms and HRCT findings. This com-
bined clinical-radiological approach reflects the
multidisciplinary nature of diffuse lung disease
diagnostics, in which imaging plays a central
role in disease characterization and patient man-
agement.

Another strength of the study is the de-
tailed assessment of HRCT abnormalities ac-
cording to their anatomical distribution, includ-
ing peribronchovascular, peripheral, subpleural,
and central patterns. Such detailed radiological
analysis allows more precise characterization of
the imaging patterns and their potential associa-
tion with specific clinical manifestations.

However, several limitations should also
be considered. The study was conducted in a
single tertiary referral center, which may limit
the generalizability of the results to other patient
populations. Additionally, the retrospective de-
sign of the study may introduce potential selec-
tion bias, since clinical data were obtained from
previously recorded medical documentation.

Another limitation is the relatively small
number of patients in certain subgroups, particu-
larly within individual sarcoidosis stages, which
may reduce statistical power for detecting dif-
ferences between groups. Furthermore, cough
characteristics were based on questionnaire data
and may have been subject to reporting bias. In
addition, the study mainly relied on radiological
evaluation, and histopathological confirmation
was not available in all cases.

Moreover, the use of radiographic rather
than HRCT-based grading of sarcoidosis rep-
resents a methodological limitation; however, a
universally accepted HRCT-based grading sys-
tem for sarcoidosis has not yet been established.

Despite these limitations, the results of
this study emphasize the importance of cor-
relating HRCT imaging patterns with clinical
manifestations in patients with diffuse lung dis-
eases and provide insights that may contribute
to improved understanding of disease behavior
and progression.

CONCLUSION

In conclusion, this study demonstrates that
respiratory symptoms in diffuse lung diseases
are significantly associated with HRCT imaging
patterns and underlying pathological processes.
Fibrotic interstitial lung diseases, particular-
ly UIP, were associated with more pronounced
respiratory symptoms, including persistent and
productive cough, reflecting the degree of fibrot-
ic remodeling of the lungs. In contrast, pulmo-
nary sarcoidosis demonstrated a broader clinical
spectrum, with milder symptoms in the early
stages and increasing respiratory impairment in
advanced stages accompanied by fibrotic HRCT
changes. These findings emphasize the import-
ant role of HRCT not only in the diagnosis of
diffuse lung diseases but also in understanding
their clinical presentation and progression, high-
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lighting the value of integrating imaging findings
with clinical evaluation in patient management.
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Pe3ume

KOPEJIALIMJA MEI'Y KAPAKTEPUCTUKHUTE HA KAIIJIMIIATA
N XPUT-ITATEPHUTE KAJ PUBPOTUYHU UHTEPCTULUEJHU BEJIOAPOBHU
3ABOJIYBAIbA U KAJ ITYJIMOHAJIHA CAPKOUJO03A

Kpucruna JlumurpujeBuk

VYHUBEp3UTETCKA KJIMHUKA 3a ITyIMOJIOTHja U ajeprojoruja, MeauuuHcku Qakyarer, YHuBEp3uTeT ,,CB.
Kupun u Metoauj*, Cromje, PC Makenonuja

BoBen: ®uOpoTUYHUTE HHTEPCTUIIMEIIHN OSI0pOOHM 3a00iTyBarba U MyJIMOHAIHATA CAPKOM103a
npercraByBaar qudy3Hu 0e0pOOHM HApyIIyBamka CO PAa3IMYHU HATOJOUIKA M PaJUOJIONIKYA aTePHH.
Kommjyrepusupanara romorpaduja co Bucoka pezonyanuja (XPLT) uma neHTpasiHa yiora Bo eBajyaluja-
Ta Ha OBHE COCTOjOM, OBOBMO)KYBajKH JeTaJIHA MPOIICHA HA TAPSCHXUMCKUTE aOHOPMATHOCTH U HUBHATA
TUCTpUOyIIHja.

Hea: Jla ce eBanyupa Bpckata Mery KapakTepucTukute Ha Kanumuiara 1 XPLT-umMuguHr natepau
Kaj manueHTuTe co GUOPOTHYHN UHTEPCTHIINjaIHU Oenonpobnu 3adonyBama (MBB) (YUIT u HCHUII) u
MyJIMOHAJIHATa CapKOU03a.

Marepujaau u Mmeroau: OBaa peTpoCIeKTHBHA OIcepBalicka cTyauja ondaru 120 nauueHTn co
nudy3Hu O6enoapoOHN 3a00yBaka AMjarHOCTULIUPAHN Ha YHUBEP3UTETCKATa KIIMHUKA 32 MYJIMOJIOTHja U
aneprosioruja Bo Cxonje, o1 kou 70 nanueHTH co GruOpOTHUHN MHTEPCTULETHN OeT01poOHH 3a00TyBamba
(YUIT u HCHUII) u 50 nanueHTu co myaMoHai Ha capkouno3a. Kimnaudkure nogaronu Oea codpaHu co
IIOMOII Ha CTPYKTYpUpPaH NpallalHuK, KOj TH ondakaiie KapaKTepUCTUKUTE Ha KallUIMIaTa, TUCITHeara,
MyIIa4KHOT cTaTyc U ckanara 3a qucnHea MPL[. XPILT-chumkute Oea aHanmm3upaHu 3a MPUCYCTBO Ha
PETHKYJIApHUA MPOMEHH, ONAIMTETH MJIEYHO CTAaKJIO0, MUKPOHOIYIH, KOHCOJIHIALNH, XHIIOaTeHyalHja,
Tpakuucka OpoHxHeKTaszuu, puodpo3a u cakecto 6enoxpodue. [loBpzaHocTa Mery KIMHUUKUATE Bapujadnn
u XPUT Haomute Oemie ananu3upana co Tect x> u co Tectot Fisher exact. P-Bpeqnocrute momery 0,05 u
0,1 ce nHTEpIpeTHpaa Kako MOKa3aTel 3a CTATUCTUYKHOT TPEHI.

Pesyararu: Kamnuunara 6eme npucytHa kaj npuommxao 80 % ox nmanueHTure co GuOpOTHIHU
HHTEPCTUIMECATHU OenoapoOHu 3adonyBama. [IponykTiuBHara xkamnuna oemre noyecra kaj UIP, noneka
cyBata Kanumiua oemre noyecta kaj NSIP. Kaj mynmonannara capkono3a cyBara Kalljauia JOMUHUPA-
IIe BO paHHUTE CTAJANyMH, O/IeKa MPOAYKTHBHA HJIM MeIlaHa Kalulnia Oerre moJecTa BO HarpeHarara
oonect. /lucnHeara Oemre MHOTY uyecTa Kaj puOpornunute BB u ce 3romemysarie co ctainymoT Ha
capkonno3a. XPLT-nmarepHuTe KapakTepu3upaHu co NEPUIMMQPATHIHU U TEPUOPOHXOBACKYIAPHH MH-
KpOHOIY/IH Oea rmouecTo 3abenekann Kaj MalueHTUTe 0e3 Kaluinia, 1oneka GuopoTHIHUTE aOHOpMAIT-
HOCTH, BKIIy9yBajKH TPaKIIMCKN OPOHXHMEKTA3UH U Iy IMOHaIHa pudpo3a, Oea MoBp3aHu CO MOU3Pa3CHU
pecupaToOpHU CUMIITOMH.

3akayuok: PecimpaTtopauTte cuMnToMu Kaj audy3HuTe 0eroapoOHu 3a00TyBama MOKaXyBaar
3Ha4YajHa MoBp3aHOCT co MMUUHUHT narepHuTeM HRCT. ®ubOpoTnyHNTE WHTEPCTUITUENHN OETIOAPOOHN
3a00JTyBarsa ce MOBP3aHH CO TIOM3pa3eHa KaIDIHIA | UCITHEea, I0JIeKa MyIMOHAITHATA CAPKOUI03a MTOKAXKY -
Ba M00JIark CUMIITOMH BO PAHUTE CTaIUYMH U 3rOJIEMEHO PECIIUPATOPHO OINTETYBAKE BO HAMPEIHATHTE
CTaJIUYMH.

Kayunu 360poBH: KoMIljyTepu3rpaHa ToMmorpaduja co BUCOKa Pe30Jylinja, HHTEPCTULIMEIHA Oe-
noxpoOHa Oosiect, BooOMYacHa HHTEPCTUIIMETHA TTHEBMOHU]ja, HecTieln(pUIHa HHTEPCTUIIUETHA ITHEBMO-
HH]a,TyJIMOHAJIHA CAPKOM/103a, KAIILIUI[A



