HIGH RESOLUTION CT TYPICAL PATTERNS IN PULMONARY SARCOIDOSIS:
CORRELATION WITH CLINICAL SYMPTOMS AND RADIOLOGICAL STAGING

Dimitrijevikj K.

"University Clinic for Pulmonology and Allergology, Faculty of Medicine-Skopje

Abstract:

Introduction: Sarcoidosis is a multisystemic and often chronic disease that can involve nearly
any organ. The lungs and intrathoracic lymph nodes are the most commonly affected structures.
The aim: of the study is to classify the stages of sarcoidosis and analyze their correlation with
clinical symptoms.

Material and Methods: A total of 50 patients with sarcoidosis came to our University Clinic for
Pulmonology and Allergology-Skopje during 2022-2023 period - a retrospective observational
study. A high-resolution computed tomography (HRCT) using a 128-slice PHILIPS INCISIVE
CT scanner was performed to all patients, using a 1 mm thin-slice protocol optimized for
thoracic imaging. Disease staging was conducted according to the Scadding Score System.
Clinical symptoms such as smoking, dyspnea and cough were identified from the MOJ TERMIN
medical records and compared with the stage of the disease.

Results: The disease stage did not significantly correlate with the patients’ sex and age, but it did
significantly correlate with their place of residence. There was a statistically significant
difference in the distribution of former smokers across disease stages, driven by the significantly
higher proportion of former smokers in stage III compared to stage II. The disease stage had a
significant impact on patient hospitalization. The disease stage had a significant impact on the
presence of reticular opacities in the upper and middle zones.
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Introduction:

Sarcoidosis is a systemic inflammatory disease of unknown etiology, characterized by the
formation of non-caseating granulomas in various organs, most commonly the lungs and
intrathoracic lymph nodes. The disease may affect multiple organ systems, resulting in a broad
spectrum of clinical manifestations. Diagnosis is typically established through a combination of
clinical manifestation, radiologic findings, and histopathological confirmation of granulomatous
inflammation.

Imaging plays a central role in both the diagnosis and monitoring of sarcoidosis. While chest
radiography is often the first-line imaging modality, it has notable limitations—particularly its
lower sensitivity for detecting parenchymal changes and mediastinal lymphadenopathy. In
contrast, computed tomography (CT) provides greater sensitivity in identifying both pulmonary
and nodal involvement (1,2).



High-resolution computed tomography (HRCT) offers even higher spatial resolution than
standard CT, allowing for detailed visualization of subtle parenchymal abnormalities and fine
structural changes within the lungs (3). HRCT is especially useful in differentiating active
inflammatory lesions—representing potentially reversible disease—from irreversible fibrotic
changes. This distinction is critical for prognosis and therapeutic decision-making. Moreover,
HRCT is invaluable in evaluating atypical or ambiguous radiographic findings and is widely
regarded as the gold standard for thoracic imaging in sarcoidosis (4).

This study aims to classify the stages of sarcoidosis and analyze their correlation with clinical
symptoms

Material and Methods: A total of 50 patients who came to our hospital with a confirmed
diagnosis of sarcoidosis were enrolled over a two-year period at the University Clinic for
Pulmonology and Allergology in Skopje- a retrospective observational study. Patients, who have
previously signed an informed consent, participated in the study voluntarily. The study was
conducted with the consent of the Ethics Commission of the Faculty of Medicine in Skopje and
was in accordance with the ethical principles of the Declaration of Helsinki of the World Medical
Association for medical research involving human subjects.

A high-resolution computed tomography (HRCT) using a 128-slice PHILIPS INCISIVE CT
scanner were performed to all patients, using a 1 mm thin-slice protocol and specialized
reconstruction algorithm optimized for thoracic imaging. HRCT images were assessed using
standard lung and mediastinal window settings. Lymph nodes were anatomically classified as
hilar or mediastinal, and enlargement was defined as a maximum short-axis diameter (MSAD)
greater than 10 mm. Disease staging was conducted according to the Scadding Score System:
stage 0 — normal; stage I — hilar or mediastinal lymph node enlargement; stage II —
lymphadenopathy with parenchymal involvement; stage III — parenchymal disease without nodal
enlargement; and stage IV — advanced fibrotic changes indicating end-stage pulmonary disease.
Pulmonary parenchymal abnormalities were categorized as nodules (micronodules: 1-3 mm;
macronodules: >5 mm), reticular opacities, fibrotic lesions, ground-glass opacities, and confluent
consolidations. Nodular distribution was further classified into perilymphatic, centrilobular, and
random patterns. Additionally, the predominant localization of pulmonary lesions was
documented according to lung zones: upper, middle, or lower. Clinical symptoms such as
smoking, dyspnea and cough were identified from the MOJ TERMIN medical records and
compared with the stage of the disease.

Results:

The statistical analysis of the data obtained from the study was performed using the statistical
software SPSS version 23.0.

Categorical (attribute) variables are presented using absolute and relative frequencies. Numerical
(quantitative) variables are presented with the mean, standard deviation, minimum, and
maximum values.

We used Fisher’s exact test to compare the HRCT findings between smokers and non-smokers,
patients with and without cough, and among different disease stages.

Statistical significance was defined at a level of p<0.05.

The relevant data are presented in tables and graphs.



The disease stage did not significantly correlate with the patients’ sex and age (p = 1.0 and p =
0.55), but it did significantly correlate with their place of residence (p = 0.023). All patients in
stages Il and IV were from urban areas.

Current smokers did not have a significantly different distribution across the four disease stages
(16.67% 1in stage Il vs 22.22% in stage IV; p = 0.81). However, there was a statistically
significant difference in the distribution of former smokers across disease stages (p = 0.014),
driven by the significantly higher proportion of former smokers in stage Il compared to stage 11
(100% vs. 25%; p = 0.01). A statistically significant difference in the frequency of dyspnea was
confirmed between patients in stages 1 and 4 (p=0.026).

The disease stage had a significant impact on patient hospitalization (p < 0.0001). Pairwise group
comparisons showed significant differences between stages I and IV (9.09% vs. 75%, p = 0.014),
and between stages Il and IV (50% vs. 75%, p = 0.0001).

Only 2 out of 4 patients in stage III (50%) had a positive family history of pulmonary disease.

Table 1: Gender Distribution, Residence, Smoking Status, Hospitalizations, and Genetic
Predisposition by Sarcoidosis Stage

variable Stage p-level
1 2 3 4
n=4 n=24 n= n=18
() 1 (%) () [ (%)
Gender femal | 4(100 | 22(91.67 | 4(100 | 16(88.89 | p=1.0
e ) ) ) )
male [0 2(8.33) 0 2(11.11)
Place of | city 2(50) | 18(75) 4(100 | 18(100) | *p=0.023
living ) 1 vs 4
villag [ 2(50) | 6(25) 0 0 p=0.026
e 2 vs 4
p=0.029
Do you | yes 0 4(16.67) |0 4(22.22) | p=0.81
smoke? no 4(100 | 20(83.33 | 4(100 | 14(77.78
) ) ) )
Have you | yes 2(50) | 6(25) 4(100 | 10(55.56 | *p=0.014
been ) ) 2 vs 3
smoking? no 2(50) [ 18(75) 0 8(44.44) | p=0.01
Have you | yes 0 2(9.09) 2(50) | 12(75) **%p=0.00
been no 4(100 | 20(90.91 [2(50) | 4(25) 0
previous ) ) 1 vs 4
hospitalized p=0.014
? 2 vs 4
p=0.0001
Family yes 0 0 2(50 0 *4p=0.01
history  of | no 4(100 | 24(100) |2(50) | 18(100) |2 vs 3
) p=0.016




pulmonary 3 vs 4
disease p=0.026

p (Fisher's exact test)

*sig p<0.05, **sig p<0.01, ***sig p<0.0001
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The stage of the disease was not significantly associated with cough presence or cough intensity
(p=0.71); all patients in stages 1 and 3 had cough, as did 75% of patients in stage 2 and 77.78%
in stage 4.

Regarding the distribution of patients by stage and cough intensity: mild cough was present in
patients across all stages, most commonly in stage 1 (100%). Severe cough occurred only in
stage 4 patients (28.57%). There was no statistically significant difference in the distribution of
mild, moderate, and severe cough among disease stages (p =0.06).

Shortness of breath was reported by 50% of patients in stage 1, 58.33% in stage 2, and by all
patients in stages 3 and 4. A statistically significant difference in the frequency of dyspnea was
confirmed between patients in stages 1 and 4 (p =0.026).

Results from the MRC (Medical Research Council) scale differed significantly across disease
stages (p <0.0001):



e All stage 1 patients scored MRC 0 (dyspnea only during strenuous exercise);

e Most stage 2 patients had MRC 1 (dyspnea when walking fast on flat ground or climbing
a slight hill); this score was also seen in all stage 3 patients;

e Stage 4 patients frequently had MRC 1 and MRC 2 (dyspnea when walking fast on flat
ground or climbing a slight hill, and when walking on flat ground for a few

minutes)—33.33%.

Table 2: Clinical Characteristics of Patients According to Sarcoidosis Stage

variable Stage p-level
1 2 3 4
n=4 n=24 n= n=18
(%) [ (%) (%) | (%)
Do you | yes 4(100 | 18(75) 4(100 | 14(77.78 | p=0.71
cough ) ) )
no 0 6(25) 0 4(22.22)
Intensity mild 4(100 | 10(55.56 | 2(50) | 4(28.57) | p=0.06
of cough ) )
moderat | 0 8(44.44) | 2(50) | 6(42.86)
e
severe 0 0 0 4(28.57)
Type of | dry 4(100 | 16(88.89 | 2(50) [ 6(42.86) | *p=0.032
cough ) )
purulent | 0 2(11.11) | O 4(28.57)
Mixed 0 0 0 2(14.29)
White 0 0 2(50) | 2(14.29)
colored
Difficultie | yes 2(50) | 14(58.33 | 4(100 | 18(100) **p=0.003
) in ) ) 1 vs 4
breathing | no 2(50) | 10(41.67 | 0 0 p=0.026
)
MRC 0 4(100 | 10(41.67 | 0 0 *#%p=0.00
scale ) ) 0
1 0 12(50) 4(100 [ 6(33.33)
)
2 0 2(8.33) 0 6(33.33)
3 0 0 0 4(22.22)
4 0 0 0 2(11.11)

p (Fisher's exact test)
*sig p<0.05, **sig p<0.01, ***sig p<0.0001




Difficulties in breathing ' MRC scale
m Yes
& =0.026

"’ No | | 100% -

100% -
0% - 41,67
80% -
60% -
60% - 100
10% - 40% 50
50
20% - —_— 20% -
8,33
0% - T T T T 0% -+ . .
1 2 3 4 1 2 3 4
Stage Stage
Type of cough
100% - Dry
90% Purulent
80% 50 42,8 ® Mixed
70% m White colored
60% 88,8
50% 100
40% 1 28,5
30%
20%
10% 1 11,11
0% < T T T d
1 2 3 4
Stage

The disease stage had a significant impact on the presence of reticular opacities in the upper and
middle zones (p = 0.023); 8.33% of stage 2 patients and 44.44% of stage 4 patients had this
finding on HRCT, with a statistically significant difference (p = 0.01).

In the lower lung zones, reticular opacities in peripheral and subpleural regions were found in
16.67% of stage 2 patients and 44.44% of stage 4 patients. No statistically significant difference
was observed in the frequency of such findings across all four disease stages (p = 0.096).

A statistically significant difference in the distribution of patients with and without
peribronchovascular reticular opacities in the lower zones was confirmed (p = 0.003). Such
opacities were noted in 8.33% of stage2 patients and 55.56% of stage4 patients, with a
statistically significant difference (p = 0.0014).

Table 3: Distribution of Reticular Changes According to Sarcoidosis Stage
variable Stage p-level
1 2 3 4
n=4 | n=24 | n= n=18
(%) | (0) [ (%) | (%)

Upper and middle zones
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No statistically significant difference was found in the frequency of micronodular changes sized
I-3mm and >3 mm in the upper and middle lung zones across disease stages (p>0.05).
Peribronchovascular micronodular opacities 1-3 mm were most common in stage 2 patients
(25%), perilymphatic micronodular opacities 1-3 mm in peribronchovascular regions were most
common in stage4 patients (33.33%), perilymphatic micronodular changes 1-3 mm in
subpleural regions were most frequently detected in stage 3 patients (50%), and these stage 3
patients also most often showed micronodular changes >3 mm in peripheral and subpleural
regions (50%). Micronodular opacities >3 mm in peribronchovascular regions were most often
seen in stage 2 patients (33.33%). In the lower lung zones, peribronchovascular micronodular
opacities 1-3 mm were detected in 50% of stage 3 patients and 11.11% of stage 4 patients; this
HRCT finding showed a statistically significant difference across disease stages (p=0.018).
Other localizations of micronodular changes in the lower lung zones

p=0,0014
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Table 4: Distribution of Micronodular Changes by Sarcoidosis Stage

Micronodular opacities Stage | p-level
1 2 3 4
n=4 n=24 n=4 n=18
(%) (%) (%) (%)
Upper and middle zones
Micronodular | Centrilob | ye | 0 0 0 0
opacities (1-3 | ular S
MM) n | 4(100) | 24(100 | 4(100) | 18(100)
0 )
Peribronc | ye | 0 6(25) 0 2(11.11) | p=0.46
hovascul | s
ar n | 4(100) | 18(75) | 4(100) | 16(88.8
0 9)
Micronodular | Peribronc | ye | O 6(25) 2(50) | 6(33.33) | p=0.45
opacities (1-3 [ hovascul | s
MM) ar n | 4(100) [ 18(75) | 2(50) 12(66.6
Perilymphati 0 7)
c




Subpleur | ye | O 4(16.6 | 2(50) |4(22.22) | p=0.33
al ) 7)
n | 4(100) | 20(83. | 2(50) 14(77.7
) 33) 8)
Micronodular | Periferal | ye [ O 6(25) 2(50) 2(11.11) [ p=0.21
opacities (>3 | and S
MM) subpleura | m | 4 (100) | 18(75) | 2(50) 16(88.8
1 0 9)
Peribronc | ye | 0 8(33.3 |0 2(11.11) [ p=0.18
hovascul | s 3)
ar n | 4(100) [ 16(66. | 4(100) [ 16(88.8
0 67) 9)
Lower zones
Micronodular | Centrilob | ye [ O 0 0 0
opacities (1-3 | ular S
MM) n | 4(100) | 24(100 | 4(100) | 18(100)
0 )
Peribronc | ye | 0 0 2(50) [ 2(11.11) | *p=0.018
hovascul | s 2 Vs
ar n | 4(100) | 24(100 | 2(50) 16(88.8 | p=0.016
0 ) 9)
Micronodular | Peribronc | ye | O 2 0 0 p=0.65
opacities (1-3 | hovascul | s (8.33)
MM) ar n | 4(100) [ 22(91. | 4(100) | 18(100)
perilymphati ) 67)
¢ Subpleur | ye | O 2 0 0 p=0.65
al S (8.33)
n | 4(100) [ 22(91. | 4(100) | 18(100)
0 67)
Micronodular | Periphera | ye [ O 0 0 2(11.11) [ p=0.65
opacities (>3 |1 and | s
MM) subpleura | n | 4(100) | 24(100 | 4(100) [ 16(88.8
1 0 ) 9)
Peribronc | ye | 0 2 0 0 p=0.65
hovascul | s (8.33)
ar n | 4(100) [ 22(91. | 4(100) | 18(100)
0 67)

p (Fisher's exact test)

*sig p<0.05

Enlarged lymph nodes were detected in patients at stages 1, 2, and 4. A statistically significant
difference was confirmed among the four disease-stage groups in the prevalence of bilateral hilar
lymphadenopathy (p=0.003), right paratracheal lymphadenopathy (p=10.001), and other nodal
stations (p <0.0001). Bilateral hilar lymphadenopathy was detected in 100% of stage 1 patients
83, 33% of stage 2 patients and 55, 56% of stage 4 patients with pairwise comparisons showing



statistically significant differences between stages 1 and 3 (p =0.019) and between stages 2 and 3
(p=0.0034). Right paratracheal lymphadenopathy was seen in 100% of stage 1 patients 91, 67%
of stage 2 patients and 77, 78% of stage 4 patients with significant differences found between
stages 1 and 3 (p=0.019), stages 2 and 3 (p =0.007), and stages 3 and 4 (p =0.0096).

Table 5: Distribution of Lymphadenopathy, Calcified Lymph Nodes, and Additional Findings by

Sarcoidosis Stage

variable Stage p-level
1 2 3 4
n=4 n=24 n= n=18
(%) (%) (o) | (%)
Lymphadenopat | Bilateral ye | 4(100) | 20(83.3 | 0O 10(55.56 | **p=0.003
hy hilar s 3) ) 1vs3 p=0.019
n |0 4(16.67 | 4(100) | 8(44.44) | 2vs3 p=0.0034
0 )
Right ye | 4(100) | 22(91.6 |0 14(77.78 | **p=0.001
paratracheal | s 7) ) 1vs3 p=0.019
n |0 2(8.33) | 4(100) | 4(22.22) | 2vs3 p=0.0007
0 3vs4 p=0.0096
Other nodal | ye | 4(100) [ 22(91.6 |0 10(55.56 | ***p=0.000
stations S 7) ) 1 VS 3
n |0 2(8.33) | 4(100) | 8(44.44) | p=0.0014
0 2 & 3
p=0.0007
2 vs 4 p=0.01
Conglomerat | ye | 2(50) | 6(25) 0 2(11.11) [ p=0.21
e s
lymphnodes | n | 2(50) | 18(75) | 4(100) | 16(88.89
0 )
Calcified Focal ye | 0 10(41.6 (0O 2(11.11) | p=0.053
lymphnodes calcificates S 7)
n | 4(100) [ 14(58.3 | 4(100) | 16(88.89
o 3) )
Punctiform ye [ O 2(8.33) |0 0 p=0.65
s
n | 4(100) [ 22(91.6 | 4(100) | 18(100)
0 7)
Scaly ye | 0 2(8.33) (0 0 p=0.65
s
n | 4(100) [ 22(91.6 | 4(100) | 18(100)
0 7)
Additional Pneumocyst/ | ye | O 4(16.67 |0 8(44.44) | p=0.096
finding bullae s )
n | 4(100) [ 20(83.3 | 4(100 | 10(55.56
0 3) 3) )




Traction ye [ O 0 0 14(77.78 | ***p=0.000
bronchiectasi | s )
S n | 4(100) [ 24(100) | 4(100) | 4(22.22)
0
Fibrosis ye [ O 0 0 16(88.89 | ***p=0.000
s )
n | 4(100) [ 24(100) | 4(100) | 2(11.11)
0
Honeycombi | ye | O 0 0 2(11.11) | p=0.42
ng s
n | 4(100) [ 24(100) | 4(100) [ 16(88.89
0 )

p (Fisher's exact test)
*sig p<0.05, **sig p<0.01, ***sig p<0.0001

Discussion:

Sarcoidosis is a multisystem granulomatous disease of unknown etiology. Pulmonary
involvement is the most common manifestation of the disease, with interstitial and
granulomatous changes of varying location, intensity, and expression, depending on the stage of
the disease. Staging of the disease is still performed according to established radiological criteria
based on conventional chest radiography, despite the high sensitivity of HRCT (high-resolution
computed tomography) in detecting subtle changes in the lungs that are not visible on standard
radiographs. According to Lynch, conventional chest radiography detects only 50-60% of
enlarged lymph nodes and 30—40% of parenchymal abnormalities found with HRCT. Only in a
few cases have patients with biopsy-confirmed sarcoidosis shown a normal HRCT scan. (5)

Involvement of the hilar and mediastinal lymph nodes is observed in 50-90% of patients, most
commonly bilaterally. The disease affects both sexes, with a slight predominance in women, in
whom a second incidence peak may be seen after the age of 50 (notably in Japan). Although the
etiology remains unknown, certain occupations appear to increase the predisposition to this
disease. These include nurses, cleaning staff, administrators in the chemical industry, dispatchers,
and firefighters. It primarily occurs in non-smokers and typically manifests symptoms of dry
cough and dyspnea. Perilymphatic distribution of pulmonary granulomas is consistently detected
on HRCT.

The 2010 study by Herreaz, notes that the most common characteristic finding is the presence of
small, well-defined nodules ranging in size, from 2 to 5 mm, with a lymphangitic distribution.
Although these lesions are seen in the central lung zones—typically with a peribronchovascular
and centrilobular distribution—they are more frequently observed in the peripheral lung fields,
commonly showing a centrilobular and subpleural distribution, along the fissures. (6)



The 2005 study by Akira et al., which included 40 patients with a 7-year follow-up period,
reports that additional findings in sarcoidosis, such as ground-glass opacities and consolidations,
most commonly progress into cystic lung changes. In contrast, abnormalities in the form of
micro- and macronodular changes typically resolve or decrease in size. Fibrotic changes do not
disappear and are associated with a worse prognosis, as well as increased mortality and
morbidity (7). Traction bronchiectasis, architectural distortion of the lungs, and cystic lung
changes are irreversible alterations.

In this study, the patients were predominantly female—46 (92%) compared to 4 (8%)
male—aged between 30 and 73 years, most of whom lived in urban areas. Regarding smoking
status, 8 patients (16%) declared themselves as current smokers, while 42 (84%) were
non-smokers; however, 28 (56%) of the non-smokers had a history of smoking.

Regarding the distribution of patients by sarcoidosis stage, 4 patients (8%) were in stage 1, 24
(48%) in stage 2, 4 (8%) in stage 3, and 18 (36%) were diagnosed with stage 4 sarcoidosis.

In the study by Peeyush (8), aanalyzed a group of predominantly male 40 patients with
pulmonary sarcoidosis, with most cases detected in stages 2 and 3 of the disease. In contrast, our
patients were predominantly female, most commonly in stages 2 and 4. Bilateral hilar
lymphadenopathy was present in 76% of our patients, with calcifications detected in 17%.
Lesion distribution was predominantly in the upper and middle lung zones (78%), while diffuse
distribution affecting the lower zones was seen in 22% of patients (8).

Clinically, cough was present in 80% of the patients, most often of mild intensity, and
predominantly dry in 56% of cases.

Breathing difficulties were reported in 76% of the patients, with dyspnea lasting between 3 and
24 months, while fatigue was reported by 14 patients (28%).

Overall, reticular opacities were detected in 44 (88%) patients, similarly distributed in the
upper/middle and lower lung zones—20 (40%) and 24 (48%) respectively—which corresponds
to the larger number of patients diagnosed in stage 4 of the disease.

The stage of the disease was not significantly associated with the presence or intensity of cough.
Regarding cough intensity, mild cough was reported by patients across all stages, most
frequently in stage 1, while severe cough was observed only in patients with stage 4 disease.

As previously noted, sarcoidosis is a multisystem granulomatous disease of unknown etiology,
with pulmonary involvement being the most common presentation. According to general
literature, most patients are in stage 1, followed by stage 2, which includes pulmonary
involvement and lymphadenopathy. In this study, most patients were found in stages 2 and 4.
This variation, as well as the predominance of female patients, is likely due to the relatively
small sample size, as well as the socioeconomic status of patients in our country, where health
awareness is generally low.

Involvement of the hilar and mediastinal lymph nodes is seen in 50-90% of patients. (9)

The study by Miller BH et al. found that up to 90% of patients with sarcoidosis have pulmonary
involvement at some stage of the disease, where lung imaging plays a key role in disease



detection, diagnosis, and management. In the same study, thoracic lymphadenopathy was present
in over 85% of patients, with bilateral lymph node involvement seen in up to 95% of those with
thoracic nodal disease (10). Parenchymal involvement includes perilymphatic micronodules (up
to 5 mm), larger nodules, ground-glass opacities, consolidations, reticulations, and fibrosis (11).

Lymphadenopathy in sarcoidosis is non-necrotizing and typically bilateral and symmetrical—this
is a classic pattern of sarcoidosis and is consistent with our findings. Symmetrical
lymphadenopathy is an important diagnostic marker for sarcoidosis, as symmetry is uncommon
in many differential diagnoses, such as tuberculosis or lymphoma (12). In a high percentage of
cases, the lymph nodes may appear conglomerated.

According to Nishino M. and colleagues, as well as Ors F. and colleagues, perilymphatic
micronodules on HRCT are found in more than 90% of patients, typically distributed
symmetrically in the middle and upper lung zones.

The perilymphatic distribution of micronodules is a characteristic feature of sarcoidosis. These
nodules are usually well-defined, with bilateral and generally symmetrical distribution,
predominantly involving the upper and middle lung fields (9, 13, 14).

According to Starshinova et al. It has been hypothesized that components of atmospheric
particulate matter or infectious causes could serve as immunogenic triggers, causing a systemic
granulomatous response. In our study, as well as in the study in USA by Hannah H. Nam et.al, a
significantly higher proportion of sarcoidosis patients was found to live in urban areas. (15)

A recent case-control study from India examining 100 newly diagnosed sarcoidosis patients
reported that the study showed no change in the clinical presentation or the severity of disease in
sarcoidosis patients with a history of smoking.(16) In our study, current smokers did not have a
significantly different distribution across the four disease stages, but there was a statistically
significant difference in the distribution of former smokers across disease stages, driven by the
significantly higher proportion of former smokers in stage III compared to stage II . It is
uncertain whether nicotine or other components of cigarette smoke alone or in combination
change the clinical manifestation of sarcoidosis.(17)

In our study, the disease stage had a significant impact on the patient hospitalization. Pairwise
group comparisons showed significant differences between stages I and IV. This is because in
stage 4 of the disease, where pronounced fibrotic changes affect the lung parenchyma, dyspnea
and fatigue become the dominant clinical symptoms, significantly impacting the patients' daily
activities, and in the most severe cases, necessitating oxygen support and hospitalization.

Conclusion:

Although the radiological staging of sarcoidosis is traditionally based on the Scadding Score
System, High-Resolution Computed Tomography (HRCT) is the imaging modality of choice and
represents the gold standard for evaluating thoracic sarcoidosis. It accurately depicts the
characteristic features of parenchymal nodules and lesions, their distribution, associated changes,
as well as atypical findings. Moreover, HRCT plays a crucial role in guiding appropriate therapy
by distinguishing active inflammatory lesions from irreversible fibrotic changes. Although
sarcoidosis generally occurs predominantly in non-smokers, the role of nicotine in patients with



sarcoidosis is still not fully understood. Cough is a common and prominent clinical symptom in
sarcoidosis patients, although the precise mechanism behind its development remains unclear.
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