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Sarcoidosis is a systemic granulomatous disease that may differ in clinical presentation, organ involvement
and severity among different populations. The primary objective was to evaluate demographic
characteristics, disease stage, diagnostic work-up and treatment of patients with sarcoidosis. The
sarcoidosis registry was founded in 2022 at the Medical University of Vienna and is intended to record
patients from all over Austria who were diagnosed with sarcoidosis. All relevant information was collected
at the time of the initial presentation and then on an ongoing basis every 6 months thereafter. Data was
available for 199 sarcoidosis patients who were treated at the Medical University of Vienna between

2022 and 2023. The mean age of all patients was 52 +13 years. At 57.5%, women were significantly more
represented than men were. Of these patients, 44.5% were smokers, and significantly more of them

were men (63.8%). Chest X-ray revealed sarcoidosis in lung stages 1, 2, 3 and 4 in 34. 5%, 46%, 9.5% and
6% respectively. Overall, 37.5% (male: 33 (38.8%)) of all patients received oral corticosteroid therapy
(OCS) during their illness, the mean duration of treatment with OCS (years, median, IQR) was 5 (3; 7.5).
Most patients who received OCS for their disease were in pulmonary stage 4 with 81.8%. Patients were
on average overweight with a mean BMI of 28.3 kg/m2 (+6.5). This study is the first characterization of
sarcoidosis patients in Austria.

Abbreviations

ACE Angiotensin converting enzyme

BAL Bronchoalveolar lavage

BMI Body mass index

CT Computer tomography

DLCO or TLCO  Diffusing capacity for carbon monoxide
EOS Eosinophil lymphocyte

FeNO Exhaled nitric oxide

FEV Forced expiratory volume

FVC Forced vital capacity

IgE Immunoglobulin E

IL2 Interleukin 2 receptor

KCO Carbon monoxide transfer coefficient
LLN Lower limit of normal

MRI Magnet resonance imaging

OCS Oral corticosteroid

pBNP Pro brain natriuretic peptide

PFT Pulmonary function test

SD Standard deviation
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T2DM Diabetes mellitus type 2
TLC Total lung capacity

Sarcoidosis is an inflammatory granulomatous multisystemic disease of unknown etiology that affects all
individuals regardless of sex, race, and age, with a prevalence of about 4.7-64/100,000 people and an incidence
of 1-35.5/100,000 people per year worldwide!-.

The lungs (lymph nodes and lung parenchyma) are involved in most patients, followed by the skin, liver,
and eyes. Pulmonary involvement varies from radiographic abnormalities in asymptomatic individuals to a
progressive pulmonary disorder causing lung fibrosis and respiratory failure. While dyspnea and cough are the
most common organ-related symptoms of sarcoidosis, fatigue is the most common symptom in patients with
sarcoidosis, with a broad variety of other constitutional symptoms®~. It was originally assumed that young people
aged between 20 and 40 were the age group most affected®. However, there is now evidence that sarcoidosis can
be present in older people regardless of gender”s.

Several studies have been published demonstrating the differences in age at diagnosis, clinical presentation
and organ involvement - including in the US*!2, UK!?, Denmark!?, Korea'® and Sweden'®. The sarcoidosis
registry of the Medical University of Vienna was launched to collect long-term follow-up data from a large
cohort of patients with sarcoidosis. The overall aim was to present the clinical picture of sarcoidosis, also known
as the chameleon of internal medicine due to the disease’s ability to mimic other clinical pictures, in its entirety.
In addition, it seems important to be able to follow the course of sarcoidosis, to detect multi-organ involvement
in this disease and to characterise the care of patients with proven sarcoidosis.

Methods

Registry

The Sarcoidosis Registry of the Medical University of Vienna was founded in 2022 and enrolls patients from all
over Austria at the Department of Pulmonology at Medical University of Vienna with a suspected or confirmed
diagnosis of sarcoidosis from February 2022 to March 2023. All patients with confirmed sarcoidosis who were
treated at the Department of Pulmonology at Medical University of Vienna from 1 March 2022 onwards were
included in this sarcoidosis registry. All patients gave written informed consent before participating in the
registry. Patient characteristics are collected on an ongoing basis. This study presents the basic characteristics of
the patients with sarcoidosis. In addition, a series of analyses were carried out on these basic data to determine
correlations between these characteristics and the course of sarcoidosis. This registry has been approved by the
Ethics Committee of the Medical University of Vienna (Ethics Committee Number EK 2246/2021) and was
conducted in accordance with the Declaration of Helsinki.

Data collection

Socio-demographic data (age, gender, body mass index (BMI)) and information on concomitant diseases
were recorded for all patients at the time of diagnosis and inclusion in this registry. Medical management data
including pulmonary function tests (PFT), lung diffusion capacity, chest CT, cerebral MRI, MRI of the heart and
diagnostic procedures with biopsies were collected from all patients enrolled in this registry. Patients with cardiac
symptoms underwent cardiac MRI. Late enhancement on cardiac MRI was defined as cardiac involvement.
Patients with neurological symptoms underwent brain MRI. If pathological changes on MRI were compatible
with the presence of neurosarcoidosis and corresponding clinical symptoms, neurological involvement was
assumed. Moreover, pharmacological and non-pharmacological therapies, hospitalizations, exacerbations and
deaths were recorded to gain a better understanding of the clinical presentation, disease severity, and response
to treatment, disease course and mortality. Missing data were not replaced and are addressed when necessary.

Statistical analysis

For categorical parameters, descriptive statistics include relative and absolute frequencies. For metric
parameters, the mean and standard deviation, or the median, range and interquartile range (IQR) were
calculated. Furthermore, subgroup analyses were conducted to compare characteristics between patients treated
with oral corticosteroids and those who were corticosteroid-naive, and between different stages of pulmonary
involvement. Group comparisons were assessed using t-tests or Mann-Whitney-U tests for metric parameters
and Chi-square tests for categorical parameters. ANOVA was employed to compare the characteristics between
different stages of sarcoid lung involvement. Differences were considered significant if the p-value was less than
0.05. All statistical analyses were conducted using GraphPad Prism version 9 (GraphPad Software, MA, USA).

Results

Clinical characteristics, comorbidities and pulmonary function test

Data were available for 199 Austrian sarcoidosis patients from 2022 to 2023. Table 1 provides an overview of
the baseline data. At the time of diagnosis, the median age was 46 years (IQR: 36; 55). Women are more likely
to be diagnosed with sarcoidosis than men (men 42.5% vs. women 57.5%, p=0.0036, x? test). Patients were
on average overweight with a median BMI of 27.76 kg/m? (24.14-31.64). Almost half of the patients were
former or current smokers (44.5%), of whom 63.8% were men (men 63.8% vs. women 34.8%, p=0.0006, x2
test). Allergies, not specified, were reported as the most common comorbidity in 20% (n=40), followed by
cancer as the second most common comorbidity in 11.5% (n=23). The most common existing malignancies
(n=23) at the time of inclusion in the registry were gynecological cancers (n=9), urological cancers (n=3) and
neuroendocrine tumors (n=3). A total of 15.6% of women had a history of cancer, compared with 7.2% of men.
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Baseline characteristics Total Male Female p -value
Clinical characteristics

Patients (n, %) 199 85 (42.5) 109 (57.5) 0.0036
Age (yrs, mean, SD) 52 (13) 52 (12) 55 (14) 0.2408
Age at time of diagnosis (yrs, median, IQR) | 46 (36; 55) 40 (35; 50) 50 (37;57) 0.0601
BMI (kg/m®, median, IQR) 27.76 (24.14; 31.64) | 28.7 (26.05; 31.62) | 25.63 (23.05; 32.39) 0.5915
Smoker (%) 89 (44.5) 50 (63.8) 38 (34.8) 0.0006
Pack years (yrs, median, IQR) 0(0; 10) 10 (0; 19) 0(0;7) 0.4975
Comorbidities

Allergies (n, %) 40 (20.0) 20 (24.1) 20 (18.3) 0.2739
Arterial hypertension (n, %) 9 (4.5) 4(4.8) 5(4.6) 0.9399
COPD (n, %) 5(2.5) 2(24) 3(1.8) 0.8826
Asthma (n, %) 11 (5.5) 5(6.0) 6 (5.5) 0.4445
Cancer (n, %) 23 (11.5) 6(7.2) 17 (15.6) 0.0769
Diabetes mellitus type 2 (n, %) 15 (7.5) 7(8.2) 8(7.0) 0.7475
Pulmonary hypertension (n, %) 4(2.0) 2(2.4) 2(1.8) 0.7824
Pulmonary function test (PFT)

FEV, predicted (%, median, IQR) 91.5 (77.0; 101.0) 88.0 (74.0;101.0) | 81.5 (67.5; 93.0) 0.0506
FEV, (mL, median, IQR) 2790 (2228 ;3558) 3710 (2580; 4410) | 2070 (1530; 2735) <0.001
FEV /FVC ratio (median, IQR) 0.97 (0.92; 1.03) 0.96 (0.92;1.04) | 0.96 (0.92; 1.00) 0.9999
TLC (mL, median, IQR) 5595 (4865; 6903) 7145 (57005 7780) | 4830 (4100; 5390) <0.001
KCO/SB (%, median, IQR) 89.3 (77.6; 101.3) 98.7 (88.9; 106.2) | 82.9 (74.8; 94.3) <0.001
DLCO/VA (%, median, IQR) 88.6 (79.4; 95.5) 86.3(69.5,90.3) | 87.8 (74.6; 93.4) 0.2512
Clinical features

Arthralgia (n, %) 4(2.0) 2(24) 2(1.8)

Chest pain (n, %) 3(1.5) 2(2.4) 1(0.9)

Cough (n, %) 8 (4.0) 3(3.5) 5(4.4)

Dyspnea (n, %) 25 (12.5) 15(17.6) 10 (8.8)

Fatigue (n, %) 0(0.0) 0(0.0) 0(0.0)

Myalgia (n, %) 5(2.5) 2(2.4) 3(2.6)

Palpitations (n, %) 11 (5.5) 7(8.3) 4(3.5)

Table 1. Baseline characteristics. Significance level p<0,05 are in bold. Baseline characteristics of the registry
population at time of inclusion; group comparisons were assessed using t-tests for metric parameters and chi-
square tests for categorical parameters; BMI: body mass index; COPD: chronic obstructive pulmonary disease;
FEV1: forced expiratory volume in 1 s; TLC: total lung capacity; DLCO/VA: diffusing capacity of the lung for
carbon monoxide divided by alveolar volume; KCO: carbon monoxide transfer coefficient; yrs: years.

Other comorbidities were diabetes mellitus type 2 (T2DM) in 7.5% and asthma in 5.5%. Clinical features of
sarcoidosis are presented in Table 1.

PFT was performed at baseline in 93.5% (n = 186) patients. Airflow obstruction, defined as FEV1/FVC < 70%'”
was seen in 26% (n=>52) of patients. Restrictive lung disease, defined by an FVC below under limit of normal
(LLN) was found in 8.5% of all patients (n=17). A diffusion disorder, defined by a DLCO <70%, was found
in 11.5% (n=23) of all patients in whom a DLCO measurement was performed (Table 1; Fig. 1). KCO was
significantly lower in women compared to men (Fig. 1) (mean KCO/SB men: 98% vs. women 82%, p <0.0001,
t-test). Allergic comorbidities at the beginning of the study were present in 40 patients (20%). Median IgE as an
expression of a possible allergic component was on average 35.8 U/mL (IQR 11.6; 109.0). The median FeNO was
found to be 21 ppb (parts per billion) (IQR 10; 32) (Table 2).

Histological work-up
A total of 99.4% (n=198) of patients had a histologically confirmed diagnosis of sarcoidosis, of which 76.65%
(n=151) were diagnosed by endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA)
and 6.6% (n=13) by transbronchial biopsy. In 16.75% (n=33) of all patients, the diagnosis of sarcoidosis was
made by biopsy of other tissue, mainly the skin.

Bronchoalveolar lavage (BAL) underwent 50.5% (n=101) of patients, which revealed a median lymphocyte
count 21% (IQR 8; 41) (Table 2). Characteristic BAL findings in sarcoidosis may include a normal or slightly
elevated total cell count with lymphocytosis!®.

Organ involvement and disease staging
The lungs (mediastinal and hilar lymph nodes and lung parenchyma) were most frequently affected at 96.5%.
Radiological assessment with chest CT revealed stage 1, 2, 3 and 4 sarcoidosis in 34.5% (male n=23 (27.1%)),

Scientific Reports |

(2025) 15:8644

| https://doi.org/10.1038/s41598-025-93708-9 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

DLCO/VA Total-
DLCO/VA Male{
DLCO/VA Female- I—-—|
KCO/SB Total- — —
KCO/SB Male-

— .
KCO/SB Female{ +—Jlll—

|

%k %k %k %k

——
50 100
[%]

Fig. 1. DLCO/VA [%] and KCO/SB [%] of sarcoidosis patients, where available in total, white (n=181); men,
blue (n=281) and women, red (n=100); p <0.0001, t- test, data presented as percentage (median and 5-95
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percentile);
Laboratory tests
Interleukin 2 receptor (U/mL, median, IQR) 600 (414; 9311)
Neopterin (U/mL, median, IQR) 5.7 (4.7; 8.8)
ACE (U/mL, median, IQR) 40.1 (27.5; 57.5)
IgE (U/mL, median, IQR) 35.8 (11.6; 109.0)
EOS rel. (%, median, IQR) 2.6 (1.4;4.5)
PBNP (pg/mL, median, IQR) 59.9 (35.6; 35000)
FeNO (ppb, median, IQR) 21;(10; 32)
BAL (Bronchoalveolar lavage)
Lymphocyte count (percentage, median, IQR) ‘ 21 (8;41)

Table 2. Diagnostic results. Presentation of diagnostic results of registry population at time of inclusion;
laboratory results were assessed from serum samples; BAL was performed in 101 patients; ACE: angiotensin
converting enzyme; IgE: immune Globulin E; pBNP: pro - brain natriuretic peptide; EOS: eosinophil
lymphocyte; FeNO: exhaled nitric oxide.

46% (male n=44 (51.8%)), 9.5% (male n=7 (8.2%)) and 6% (male n=9 (10.6%)) respectively. In 6% (n=7) of
the patients, no pulmonary involvement could be detected (pulmonary stage 0). Women were more frequently
affected in pulmonary stages 0-3 (Table 3; Fig. 2). Only in stage 4 disease, men were significantly more affected
(men 10.6% vs. women 2.6%, p=0.0197, x? test). The prevalence of skin manifestations was 24% and of ocular
manifestation 14%. At the time of enrolment in the sarcoidosis registry, 66.5% of patients underwent MRI of
the heart to rule out possible involvement. In 5.5%, late enhancement was a sign of organ involvement. A total
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Organ involvement and disease stage | Total Male Female p -value
Lung (n,%) 193 (96.5) | 83 (97.6) | 110 (96.5)

Stage 0 (n, %) 7 (4.0) 2(2.4) 5(4.4) | 0.4413
Stage 1 (n, %) 69 (34.5) |23 (27.1) | 46 (40.4) | 0.0513
Stage 2 (n, %) 92 (46.0) | 44 (51.8) | 48(42.1) | 0.1764
Stage 3 (n, %) 19 (9.5) 7(8.2) | 12(10.5) | 0.5864
Stage 4 (n, %) 12(6.0) | 9(10.6) 3(2:6) | 0.0197
Other manifestations

Skin (n, %) 48 (24.0) | 18 (21.2) | 30(26.3) | 0.4019
Eye (n, %) 28(14.0) | 9(10.6) | 19(16.7) | 0.2225
Brain (n, %) 18 (9.0) 7(8.2) 11 (9.6) | 0.7309
Liver (n, %) 17 (8.5) | 11(13.0) 6(5.3) | 0.0533
Kidney (n, %) 10(5.0) | 8(9.4) 2(1.8) | 0.0144
Heart (n, %) 11 (5.5) 6(7.1) 5(4.4) | 0.5339

Table 3. Organ manifestations and disease stage. Presentation of organ involvement of the registry population
at time of inclusion; group comparisons were assessed using chi-square tests; disease stages are defined as
radiologically determined sarcoidosis stages (0-4) using CT scan; total 199 patients. Significance level p<0,05
are in bold.

of 59% of the patients underwent cerebral MRI that showed cerebral manifestation in 9%. Organ involvement
is presented in Table 3.

Laboratory tests
Results from laboratory tests and bronchoalveolar lavage are presented in Table 2. Comparing laboratory results
of ACE, IL2 and neopterin between sarcoidosis stages, no significant differences using ANOVA testing were
found. Furthermore, no significant differences were found using ANOVA testing in the vital capacity, diffusions
capacity and FeNO (a marker of T2 inflammation). Figure 3 visualizes diagnostic results of sarcoidosis stages.
Figure 4 shows the comparison between single and multi-organ involvement in sarcoidosis in correlation
with activity parameters (IL2 receptor, neopterin, ACE). A significant correlation was found between neopterin
and multi-organ involvement (Spearman, p=0.031).
In the comparison between single-organ and multi-organ involvement in sarcoidosis, no correlation was
found for IL2 receptor and ACE.

Treatment
Overall, 37.5% (male: 33 (38.8%)) of all patients received OCS while their illness, the median duration of
treatment was 5 years (IQR 3; 7.5). (Table 4)

Most patients who received OCS for their disease were in pulmonary stage 4 with 81.8%. (Fig. 5) There were
no significant differences in baseline characteristics between OCS treated and OCS naive patients. (Table 4)
Among the baseline data such as BMI and nicotine abuse, no significant differences were found between the
patients with oral corticosteroid therapy and those without therapy. Similarly, no significant difference in
diffusion capacity was found between the two patient groups.

Discussion

Several registries for sarcoidosis exist including the United States of America, Great Britain and Sweden, but they
differ immensely in design and data collection, so that direct comparisons are only possible to a limited extent
(Supplementary Table 1). This study is the first characterization of sarcoidosis patients in Austria.

Sex aspects and diagnosis

The US Optum health care database identified a total of 29372 adult patients with sarcoidosis, 14700 (55%) of
them were over 55 years of age at the time of diagnosis’. Women were two times more likely to have sarcoidosis,
the highest prevalence for sarcoidosis was noted in African American women (178.5)°. The data from the
sarcoidosis register of the Medical University of Vienna also show a significantly higher number of women (57,
5%) suffering from sarcoidosis. Median age at diagnosis was 46 (IQR 36; 55) and overall median age was 52 (IQR
42; 62).

Data from the Swedish National Patient Register, the British Thoracic Society Sarcoidosis Registry and
the Danish National Patient Register (DNPR) showed a slight male predominance with 55%, 58% and 56%
respectively!*!%. Regarding at the age of diagnosis, 55% of the sarcoidosis patients registered in the US Optum
health care database were over 55 years of age and the Swedish National Patient Register found a mean age at
diagnosis of 50 years. The National Health Service database identified 6376 individuals with a primary diagnosis
of sarcoidosis between 2003 and 2015'%, with a mean age of 48.8 years. NHLBI-sponsored US studies (ACCESS,
A Case Control Etiologic Study of Sarcoidosis and Nurses’ Health Study) have shown that a significant number of
patients develop sarcoidosis after the age of 50, which is consistent with previous observations that the incidence
may be biphasic®?°-%°. Data from the Sarcoidosis Register of the Medical University of Vienna, Austria, showed
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Fig. 2. Comparison of frequencies of sarcoidosis stages between male, blue (n=85) (blue) and female, red
(n=114), percentages are reported. (p=0,0244, x> Test)

a median age at diagnosis of 46 (36-55) years, significantly younger than the US cohort. In a large multi- center
study investigating how demographic differences affect the manifestation of sarcoidosis using the WASOG tool,
1445 patients with sarcoidosis were prospectively reviewed and showed that the median age at diagnosis was 46
years and 61% of patients were female'®. However, in the Worldwide Sarcoidosis Research Study (WISE), the

median age of more than 1500 patients with was found to be 43 years?°.
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Fig. 3. Visualization of selected diagnostic results in patients with histological confirmed sarcoidosis stage
(n=188); stage 0 (n="7 (6%)); stage 1 (n=68 (34.0%)); stage 2 (1 =92 (46.0%)); stage 3 (n=17 (8.5%)); stage 4
(n=11 (5.5%)); Displayed are results of laboratory and pulmonary function: IL 2 receptor [U/mL]; ACE [U/
mL]; Neopterin [U/mL]; VC [%]; TLCO/VA; FeNO [pbb]; Values are reported as median and range;

Therapy

Systemic corticosteroids remain the standard of care. No clear protocol for dose and duration has been validated?.
Analyses from an U.S. national health care database showed that the most used treatment for sarcoidosis was
prednisone. This is consistent with evidence-based recommendations for the use of glucocorticoids as first-line
therapy for symptomatic disease®2°.

About one third (37.5%) of the sarcoidosis patients in this study were treated for the disease. In contrast,
in most previously published U.S. studies, researchers have reported that about half of patients achieved
steroids!®?°-2%, In a Danish National Patient Register (DNPR), more than half of the patients did not receive
systemic corticosteroids!®. At the time of presentation to the British Thoracic Society Sarcoidosis Registry, 39%
of all patients were being treated with oral corticosteroids!?.

Data from the Sarcoidosis Register of the Medical University of Vienna showed that 37.5% of all patients
(males: 33, 38.8%) received OCS during the entire course of the disease. This figure also includes data on
medical history. Other immunomodulatory drugs were not included in this data collection. The median
duration of corticosteroid therapy was 5 years (IQR 3; 7). Most patients who received corticosteroid therapy
were in pulmonary stage 4 disease (81.8%). Among the baseline data such as BMI and smoking history, no
significant differences were found between the patients with oral corticosteroid therapy and those without
therapy. Similarly, no significant difference in diffusion capacity was found between the two patient groups.
Corticosteroid therapy has not been shown to have a significant effect on diabetes. A large prospective multi-
center study investigating the demographic differences that affect the manifestations of sarcoidosis using the
WASOG tool, including 1445 patients with sarcoidosis, 18% of patients did not receive any systemic treatment
for sarcoidosis!'®. The Rheumatology Informatics System for Effectiveness (RISE) registry, which included 3276
patients with sarcoidosis, showed that 59.3% of patients were prescribed glucocorticoids and 24.7% received
long-term glucocorticoid therapy!2.

Organ involvement and disease staging
Data from the British Thoracic Society Sarcoidosis Registry show pulmonary sarcoidosis in stages 0 (8%), 1
(24%), 2 (29%), 3 (11%), 4 (14%)"3, slightly different from our data with 34.5% of patients in radiologically
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Fig. 4. Comparison of laboratory results and disease activity markers between patients with single organ
involvement (SO) (n=94) and multi organ involvement (MO) (n=105); IL 2 receptor [U/mL]; ACE [U/mL];
Neopterin [U/mL]; * Spearman, p=0.031.

Steroid treatment Total Male Female
OCS (n, %) 75(37.5) | 33(38.8) | 42 (36.8)
Duration OCS therapy (yrs, median) | 5(3;7.5) | 5(3;8) 5(3;7)
With
0oCs No OCS
28.3 28.5
BMI, (mean, SD) (+5.6) (+6.3)
39 50
Smoker, (n, %) (52.0%) | (66.6%)
86.7 91.1

DLCO/VA, (mean, SD) (+18.8) | (+16.7)

Diabetes mellitus Type 2 (n, %) 7(9.2%)

8
(10.6%)

Table 4. Overview of treatment with oral corticosteroids (OCS) and differences in selected characteristics
between OCS treated patients and OCS naive patients. Comparison of clinically relevant selected
characteristics of registry patients with (n=75; 37.5%) and without (n=124) oral corticosteroid (OCS) therapy
at time of inclusion in registry.

confirmed pulmonary stage 1, 46% of all patients in stage 2, only 9.5% patients of the Austrian cohort were in
stage 3 and 6% patients in stage 4. Only 4% (n="7) of all patients had no radiologically detectable pulmonary
manifestation of sarcoidosis. Peculiarities in the gender distribution of pulmonary sarcoidosis stages showed a
significant male predominance in stage 4 disease (10.6%). A large prospective multicenter study investigating
demographic differences affecting manifestations of sarcoidosis using the WASOG tool in 1445 patients with
sarcoidosis showed that women were more likely to have eye or skin involvement, men were more likely to
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Fig. 5. Comparison of percentage of patients taking oral corticosteroids (n=75) between sarcoidosis stages
(0-4) at time of inclusion in registry.

have cardiac involvement!’. A US and web-based self-reported questionnaire providing data on demographics,
diagnosis, organ involvement and treatment modalities of sarcoidosis included 3835 respondents and compared
Hispanic patients with non-Hispanic patients!!. The most common organs involved were lung, central and
peripheral lymph nodes. Hispanics reported more peripheral nerve and peripheral lymph node involvement

than non-Hispanics!!.
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In the registry of the Medical University of Vienna, the lungs were also the most frequently affected organ
(96.5%), the skin was the second most frequently affected organ, significant gender-specific differences in favor
of men (n==8(9.4%)) were only seen in kidney involvement in sarcoidosis, which affected 5% of all patients.

Sarcoidosis was histologically confirmed in 99.4% of patients (1#=198) in the baseline analysis. BAL was
performed in 50.5% (n=101) of all patients (males: 41 (41.4%)) for initial diagnosis. The lymphocyte count in
BAL was 21% (IQR 8; 41). The prognostic value of lymphocytes in BAL is questionable. Laviolette M. et al. have
already discussed this'2. Among the comorbidities examined, 5% of all patients (n=11) had a history of asthma
and allergic comorbidities (requiring a specific IgE, a marker of T2 inflammation) was present in 40 patients
(20%) with a specific IgE 35.8 U/mL (IQR 11.6; 109.0). Blood Eosinophils were 2.6% (IQR 1.4; 4.5). FeNO was
21 ppb (IQR 10; 32), so there was no proof of T2 inflammation (eosinophils and FeNO).

FeNO and blood-eosinophils were not elevated on average. The study by Cameli et al. showed that exhaled
nitric oxide is not a useful biomarker in the treatment of patients with pulmonary sarcoidosis'®. Significant
associations between the laboratory parameters neopterin, ACE and s IL2 receptor and pulmonary sarcoidosis
stages could not be observed in our study. As expected, the most common manifestation was lung involvement.
(96.5%). The most common comorbidities were allergic comorbidities (20%), oncological diseases (11.5%) and
diabetes mellitus type 2 (7.5%). Obstructive lung disease was known to be associated with COPD in 2.5% of
patients and with asthma in 5.5% of patients. Lung function tests showed airflow obstruction in 26%, restrictive
lung disease in 8.5% and diffusion disorder in 11.5%. KCO was significant impaired in women, FEV1 and TLC
were significantly lower in women than in men.

In conclusion, the available data and the different approaches to data collection in the different registries, as
well as the different case numbers in the international comparison, do not allow any valid statement to be made
about relevant differences or correlations. Patients in the Austrian cohort had a different staging distribution
than countries such as Great Britain, but the age differences at diagnosis as well as the general average age as
well as the general dominance of the female sex did not show any significant differences to the existing data of
other registries.

Given the long-term follow-up nature of the registry, future analyses could potentially establish new
correlations and help to decipher the still unexplained aetiology of sarcoidosis. As the data originate from
standard clinical assessments, a particular challenge (as with all purely observational, non-interventional
studies) is the lack of data especially for suitable laboratory and clinical markers for risk assessment.

The initial situation and the various analyses once again illustrate the heterogeneity of sarcoidosis with
its many different manifestations, which underlines the importance of a personalised approach to disease
management. It is hoped that comparative studies and the observation of a large cohort will overcome the
current limitations caused by the small number of cases in individual centres, which have so far made it difficult
to draw conclusions about the success of therapy and to determine the dose of the immunomodulatory therapy
to be planned in combination with appropriate imaging (PET-CT versus CT/MRI) and serological follow-up
examinations. Future research will focus on understanding the causes of sarcoidosis, relevant biomarkers and
new effective and targeted therapies for patients with previously refractory sarcoidosis and pulmonary fibrosis.

Strengths and limitations

This is the first register, assessing sarcoidosis patients in central Europe, and offers a decent population size and
real-world data. A limiting factor is the small number of patients compared to other registries and the fact that it
is an analysis of a single center. Due to the circumstance of the single center and the recruitment modality of the
hospital outpatient clinic by means of referrals from the extramural area, there is a not insignificant possibility
that sarcoidosis patients remain undetected. Due to the nature of a registry and retrospective observation as well
as the fact that real-life data are involved, incomplete data and irregular patient appointments are a limitation
that must be considered.

Conclusion

This study is the first characterization of sarcoidosis patients in Austria. It offers new insights in characteristics of
this special patient cohort. Based on the data collected, the cohort is characterized by a heterogeneous appearance;
in the preliminary analysis of the available baseline characteristics, the basic laboratory values and the lung function,
no correlations could be identified regarding clinical severity and diagnostic findings.

The present study is hypothesis-generating and clearly demonstrates the need for further clinical research,
particularly in conjunction with radiological findings. The planned long-term follow-up of patients in the
sarcoidosis registry at the Medical University of Vienna will show whether the treatment of sarcoidosis can be
optimized.

Data availability
The datasets generated and analyzed during the current study are availablefrom the corresponding author on
reasonable request.
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