
Introduction

Sarcoidosis is a chronic disease manifested by 
the presence of granulomas in many tissues or or-
gans, mainly in lungs, but also in lymph nodes, heart, 
organs of sight, liver or heart (1-3, 8, 9). The aetiol-
ogy of the disease remains unexplained (4) although 
there are reports on genetic determinants appropri-

ate for specific ethnic groups (5-7, 9, 12, 13), and 
also indicating an abnormal immune response due 
to exposure (6, 9, 12, 13). The factors include: fungi, 
mycobacteria, bacteria, parasites (1, 6, 13) and pol-
len, metals, chemicals, or medicines (1, 9, 13).

The incidence of sarcoidosis substantially differs 
between regions, the highest values were reported 
in the African-American population of the United 
States (35.5/100,000), as well as in the populations of 
Northern European countries (Sweden 24/100,000, 
Norway 14-15/100,000, Finland 11.4/100,000) (6, 
10). The lowest incidence was recorded in Southern 
European countries (Spain 0.42/100,000, Greece 
1.07/100,000) and also in Japan (0.56-1.01/100,000 
population) (10). The incidence of pulmonary sar-
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coidosis in Poland, estimated in years 2006-2010 was 
at the level of 3.8-4.5/100,000 population (11). 

There is no separate registry of particular form 
of sarcoidosis hospitalization cases in Poland, current 
registry include the number of entire cases of certain 
disorders involving the immune mechanism (D86) 
with pulmonary sarcoidosis and other allergic lung 
diseases, as well as autoimmune and granulomas (14). 
In the period 2011-2015, the number of hospitaliza-
tions due to total cases of diseases in this group was 
constantly increasing and ranged from 6,589 to 8,113 
per year. 

The cost of sarcoidosis treatment is high, eg. 
total annual direct cost of treatment in the United 
States is about 1.3-8.7 billion USD, and the average 
annual cost is at the level USD 19,714 per patient 
(15). Moreover, it is documented that the largest an-
nual average cost of treatment of a patient with sar-
coidosis (80-100th percentile of total costs) reached 
USD 7,345 (EUR 59,719.76) (16). The average cost 
of total granuloma treatment in the period 2011-
2015, in Poland are stable and ranged PLN 4,850.18 
(EUR 1,149.99) per patient and PLN 4,943.76 
(EUR 1,172.17), in 2011 and 2013 year respectively 
(14). 

Observed progressive aging of population caus-
es increase the number of chronic diseases, including 
number of patients hospitalized due to sarcoidosis 
(11, 14). Those observation justify needs of epide-
miological study in the aim of current situation as-
sessment in one of the biggest Polish agglomeration 
(Silesian Voivodeship), including incidence, hospi-
talization and total cost of treatment granted from 
the government funds.

Methods

This paper presents results of descriptive epide-
miological study conducted in the Silesian voivode-
ship and based on secondary epidemiological data 
registered by National Health Fund (NHF) in Ka-
towice, in years 2011-2015. Obtained data on sar-
coidosis (D86; ICD-10 version) include addresses 
of services providers, type of service (outpatient, 
stationary), admission mode, mode of discharge and 
cost of benefits. Moreover, anonymous patient data 
were collected, age, gender and place of residence, 
and the major diagnosis code according to ICD-10 

along with three comorbidities. The including crite-
rion was ever diagnosed sarcoidosis recognized as the 
main diagnosis and/or as one of the comorbidities. 
The following forms of the disease were included in 
final database: sarcoidosis of the lung (D86.0) and 
sarcoidosis of the lung with sarcoidosis of lymph 
nodes (D86.2), sarcoidosis of lymph nodes (D86.1), 
sarcoidosis of skin (D86.3), sarcoidosis of other sites 
(D86.8) and unspecified sarcoidosis (D86.9). 

The number and percentage of patients with sar-
coidosis, separately women and men in the following 
age groups: 19-34, 35-54, 55-64 and 65+, were de-
termined. Crude and standardized incidences of sar-
coidosis in particular years of the study period (2011-
2015) were presented as a rate per 100,000 population 
of 19+ years. The average number of inhabitants in 
2011-2015 was 3,722,496 (3,712,784÷3,728,366). 
Their temporal variability in the Silesian Voivode-
ship was shown in separated local administrative 
units according to NTS-4 (Nomenclature of Ter-
ritorial Units for Statistics), for which detailed de-
scription of procedure was presented in the earlier 
publication (11). The assessment of sarcoidosis ter-
ritorial variability was presented on contour maps of 
the Silesian Voivodeship as an averaged value of inci-
dence rates in 2011-2015. For this purpose, the geo-
graphical information system ArcGIS 9.2 was used. 
Moreover, the direct costs of sarcoidosis treatment, 
in both outpatient visits and hospitalization, incurred 
in 2011-2015 were estimated. On the basis of data 
on the services number in particular reported years, 
the average unit costs of disease treatment in PLN 
were calculated. The structure of these expenses was 
presented based on the following rounded quantile 
values: k0.25=50, k0.5=500, k0.75=5,000. The study wasn’t 
any medical experiment, and the secondary character 
of data didn’t need Bioethics Committee permission.

Statistical analysis of data was based on MS Ex-
cel 2013 (Microsoft Office 2013) software and the 
2.11.1 R package (GNU GPL license).

Results

According to the assumed aim of the study, ap-
propriate crude and standardized incidence rates 
were calculated, detailed results are presented in 
Table 1. As it was expected, the standardized values 
were almost two times smaller than the crude val-
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ues: 7.08-13.08/100,000 vs 12.04-22.09/100,000 
population 19+ years. The highest standardized in-

cidence rate was obtained for pulmonary sarcoidosis 
with values ranging from 9.55/100,000 in 2011 to 

Table 1. Crude and standardized incidence rates of sarcoidosis (D86; ICD-10 version) in adults aged 19 and over (n/100,000), Silesian 
Voivodeship

Year

Main diagnosis Main or co-existing diagnosis

Crude ratio Standardized ratio Crude ratio Standardized ratio

Total Total Women Men Total Total Women Men

Sarcoidosis D86

2011 22.09 13.08 11.31 14.71 25.65 15.02 12.93 17.00

2012 18.27 10.86 11.01 10.45 21.32 12.57 12.73 12.13

2013 13.80 8.39 7.40 9.31 16.22 9.80 8.64 10.85

2014 12.28 7.71 6.16 9.20 14.41 8.91 7.16 10.60

2015 12.04 7.08 5.61 8.52 14.44 8.40 6.61 10.13

Sarcoidosis of lung D86.0, D86.2

2011 16.07 9.55 7.69 11.32 18.36 10.78 8.56 12.93

2012 12.77 7.62 7.48 7.57 14.32 8.49 8.38 8.42

2013 8.86 5.33 4.69 5.94 10.34 6.18 5.39 6.92

2014 6.96 4.35 3.23 5.45 8.09 4.97 3.71 6.20

2015 7.35 4.32 3.47 5.16 8.65 5.05 3.89 6.18

Sarcoidosis of lymph nodes D86.1

2011 2.68 1.57 1.51 1.61 2.90 1.69 1.61 1.77

2012 2.90 1.72 1.82 1.60 3.25 1.91 2.00 1.77

2013 2.26 1.43 1.29 1.55 2.52 1.60 1.41 1.76

2014 2.82 1.81 1.59 2.00 3.20 2.05 1.75 2.35

2015 2.50 1.56 1.16 1.95 2.91 1.76 1.35 2.16

Sarcoidosis of skin D86.3

2011 0.27 0.15 0.30 0.00 0.35 0.20 0.39 0.00

2012 0.24 0.15 0.21 0.07 0.32 0.20 0.29 0.11

2013 0.35 0.19 0.16 0.22 0.43 0.24 0.22 0.26

2014 0.32 0.18 0.26 0.11 0.35 0.19 0.27 0.11

2015 0.13 0.05 0.07 0.02 0.16 0.07 0.12 0.02

Sarcoidosis of other sites D86.8

2011 1.18 0.71 0.77 0.64 1.40 0.85 0.91 0.78

2012 0.67 0.37 0.51 0.23 0.83 0.45 0.56 0.34

2013 0.67 0.41 0.51 0.29 0.89 0.53 0.64 0.42

2014 0.51 0.33 0.34 0.32 0.56 0.36 0.39 0.32

2015 0.27 0.15 0.19 0.11 0.30 0.16 0.19 0.14

Unspecified sarcoidosis D86.9

2011 1.88 1.09 1.03 1.14 2.66 1.50 1.46 1.52

2012 1.69 1.00 0.99 0.98 2.60 1.52 1.50 1.49

2013 1.66 1.04 0.75 1.31 2.04 1.25 0.99 1.49

2014 1.67 1.03 0.74 1.33 2.20 1.34 1.04 1.63

2015 1.78 1.00 0.72 1.28 2.42 1.36 1.07 1.64
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4.32/100,000 in 2015 year. Moreover, the value was 
higher in men than in women (5.16-11.32/100,000 
vs 3.23-7.69/100,000 respectively). 

Figure 1 illustrates the territorial variability of 
sarcoidosis incidence rates (values averaged in the 
study period 2011-2015). The highest values were ob-
served in the following cities: Siemianowice Slaskie, 
Gliwice, Ruda Slaska, Dabrowa Gornicza and Tychy 
and districts: gliwicki, lubliniecki, bierunsko-ledzin-
ski. The lowest values concerned cities: Bytom, Zory 
and districts: wodzislawski, rybnicki, cieszynski.

It is worth noting that most frequently sarcoido-
sis was detected in people aged 35-54 years (Figure 
2). Patients with sarcoidosis as the major diagnosis 
were somewhat younger (46.6±13.3 years) than those 
with sarcoidosis as a co-occurring disease (47.3±13.5 
years).

Sarcoidosis mostly affected men than women 
(52.0% vs. 48%), both total and particular forms of 
the disease (Figure 3).

Detailed data on the number of new outpatient 
visits or hospitalization due to sarcoidosis was shown 

in Table 2. It was noted, that a total number of cases 
and a number of outpatient visits significantly de-
creased in subsequent reporting years with a relatively 
stable number of hospitalizations in the entire study 
period 2011-2015. The highest number of patients 
was observed in the beginning year of the study. 

Most frequently diagnosed form of sarcoido-
sis was the pulmonary form of the disease (D86.0, 
D86.2; ICD-10 version) and contained about 65% 
of all cases (N=3427) recognized in the study period 
(2012-2015) and over 70% of cases in the beginning 
year (N=956; 2011). Sarcoidosis of lymph nodes 
(D86.1) occurred in about 16% of patients, lower 
percentages were related to diagnoses of unspeci-
fied sarcoidosis (D86.9) - 10% of cases, sarcoidosis 
of other sites (D86.8) - 4% of cases, as well as sar-
coidosis of skin (D86.3) - 2% of cases, in 2012-2015 
(N=3427). 

Table 3 presents a history of treating patients 
with sarcoidosis. In the case of over 80% of people, 
treatment started in a planned mode, based on a re-
ferral. Over half of patients with sarcoidosis (60%) 

Fig. 1. Standardized incidence rates of sarcoidosis in adults inhabitants of Silesian voivodeship, values averaged for the period 2011-2015 
(n/100,000)
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were referred for further treatment, after discharge 
from the hospital. In the study period, none patient 
died due to sarcoidosis as the major diagnosis.

The average costs of hospitalization patients 
with sarcoidosis as a major diagnosis (funds grant-
ed from the budget) were PLN 5,115.17 (EUR 
1,177.80) per patient and were similar to those re-
funded in patients with sarcoidosis as a co-morbid 

disease (PLN 4,684.03 - EUR 1 078.52). Detailed 
data are presented in Table 4.

It is worth noting that in the case of nearly 30% 
of unit services, the annual cost did not exceed PLN 
50 per patient. The percentage of patients for which 
the funds spent were greater than PLN 5,000 did not 
exceed 13.8% (patients with the main diagnosis) and 
12.5% (patients with comorbid sarcoidosis). 

Fig. 2. Numbers and % of first-time diagnosed sarcoidosis (D86; ICD-10 version) in the entire period (2011-2015) by age of patients, 
Silesian Voivodeship

Fig. 3. Total number and percentage of first-time diagnosed sarcoidosis (D86; ICD-10 version) in the entire study period (2011-2015), 
Silesian Voivodeship
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Discussion

Obtained results confirmed that the current 
epidemiological situation of sarcoidosis (2011-2015) 
in the Silesian Voivodeship is satisfactory. First, we 
observed a decrease of new cases of disease which 
was basically related to decreasing the number of 
dominant clinical forms of the disease - pulmonary 
sarcoidosis (about 65% of cases). Similarly, lung sar-
coidosis is the most common form of the disease in 
the USA, data of the Foundation for Sarcoidosis 
Research (FSR) suggests that this form of disease 
affected even up to 90% of patients (17). Extrapul-
monary sarcoidosis includes the following forms: pe-
ripheral lymph nodes, heart, eyeballs, nervous system, 
skin, liver and/or spleen, the osteoarticular system (1, 
12, 17). Own data confirmed that 16% of patients 
had sarcoidosis of lymph nodes, sarcoidosis of other 
sites occurred in 4% of patients, sarcoidosis of skin 
was diagnosed in 2%, and unspecified sarcoidosis in 
more than 10%. A similar structure of disease was 
observed in the Netherlands where pulmonary form 
concerned 82% of patients, ocular sarcoidosis 3.8%, 
neurosarcoidosis 3.3%, cardiac sarcoidosis 1.6%, hy-
percalcemia 2.2% and sarcoidosis of skin and other 
symptoms occurred in 7.1% of patients (18). The 

Case-Control Etiologic of Sarcoidosis Study (AC-
CESS) indicated, that the dominant form was the 
pulmonary sarcoidosis (51.9% of patients), next sar-
coidosis of skin (12.7%), sarcoidosis of other sites 
(6.3%) and unspecified sarcoidosis (15.9%) (25).

Treatment of sarcoidosis has an individual char-
acter without unambiguous standards methods (19). 
The Polish NHF registry indicated that more than 
half of patients (55.1%) in the Silesian Voivodeship 
were treated in out-patient visits immediately after 
the first-time diagnosis, whereas 1313 (44.9%) of 
patients were hospitalized. Most people with pulmo-
nary sarcoidosis and sarcoidosis of skin were patients 
of outpatient treatment, while people with sarcoido-
sis of lymph node and sarcoidosis of other sites rather 
required hospitalization. The observed difference was 
most likely a consequence of better availability of de-
tailed diagnostic methods and appropriate therapy in 
hospitals only (2). The results of other studies in the 
United States revealed that the rate of hospitalization 
due to sarcoidosis was significantly higher than the 
rates of hospitalization of patients without sarcoido-
sis (17.3/100 vs 12.6/100 person-years, respectively) 
(22). We observed, that 60% of patients hospitalized 
due to first-time diagnosed sarcoidosis in the Silesian 
voivodeship were referred for further treatment.

Table 3. History of treatment patients with sarcoidosis in Silesian voivodeship (D86;  ICD-10 version) entire study period (2011-2015)

Admission
Sarcoidosis as a major 

diagnosis
N (%)

Sarcoidosis as a major or 
coexisting diagnosis

N (%)

Outpatient treatment

Emergency admission 157 (9.8) 171 (9.8)

Planned admission based on referral 1405 (87.3) 1498 (85.6)

No data 47 (2.9) 81 (4.6)

Total 1609 (100) 1750 (100)

Hospitalization (stationary treatment)

Emergency admission 239 (18.2) 418 (24.9)

Planned admission based on a referral 1074 (81.8) 1259 (75.1)

Total 1313 (100) 1677 (100)

Discharge

Referral for further treatment 799 (60.9) 1080 (64.4)

Discharge against medical advice (AMA) 7 (0.5) 10 (0.6)

The end of the therapeutic or diagnostic process 507 (38.6) 579 (34.5)

Death of the patient 0 (0) 8 (0.5)

Total 1313 (100) 1677 (100)
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The demographic structure of patients with pul-
monary sarcoidosis in the present study was similar to 
those observed in earlier research period 2006-2010 
(11). The frequency of disease was the highest in peo-
ple aged 35-54 years. Polish and USA studies con-
firmed that sex is a serious determinant of the diag-
nosed form of the disease, sarcoidosis of lymph node 
and unspecified sarcoidosis were dominant forms in 
Polish males while in female sarcoidosis of skin and 
sarcoidosis of other sites were the major forms (11, 
20). In the USA neurosarcoidosis, ocular sarcoidosis 
and erythema nodular were significantly more fre-
quently recognized in women than in men (20).

Obtained results confirmed significant tempo-
ral variability of sarcoidosis incidence in the Silesian 
voivodeship. During an earlier period (years 2006-
2010) an increase of the standardized incidence 
rate was observed from the value of 3.8/100,000 to 
4.3/100,000. Next in 2011 was noted a double in-
crease of incidence to the value 9.55/100,000 popula-
tion. Current data confirmed a significant decrease in 
incidence rate in years 2012-2015 to the values 7.62-
4.32/100,000 population respectively. Such observa-
tion is difficult to explaining in the case of descriptive 
study thus, it cannot be ruled out that an unstable 
register is responsible for this variability, and we have 
to project future research in which confounder and 
modifying factors will be taken into account. How-
ever, contrary to our observations, the epidemiologi-
cal situation of sarcoidosis in the United States was 
quite stable, the incidence in the years 2010-2013 was 
at the level 7.6-8.8/100,000 population. Similarly, 
stable values of crude incidence in the years 1991-
2003 was recorded in Great Britain, the incidence 
of sarcoidosis was in the range of 4.45-5.59/100,000 
population (23). Concluding, the current incidence of 
sarcoidosis in Silesian Voivodeship is consistent with 
some other cited studies. Significantly higher values 
apply to Northern European countries with values 
24/100,000 in Sweden, 11.4/100,000 in Finland, 14-
15/100,000 in Norway and 7.2/100,000 in Denmark. 
On the other hand, Southern European countries 
have a lower incidence, respectively: 0.42/100,000 in 
Spain and 1.07/100,000 in Greece (10).

Observed in own study significant territo-
rial variability of incidence is consistent with those 
reported in the United States. The highest value 
(9.45-11.83/100 000 population) concerned north 
USA regions, while slightly lower was registered in 

southern and western US states (7.84-9.43/100,000 
population and 4.31-4.93/100,000 population re-
spectively) (21). It is worth referring to the earlier 
publication, in which authors conclude that observed 
territorial variability of lung sarcoidosis is related to 
potentially higher exposure to pesticides and wood 
dust of people living in districts with a predominance 
of arable and/or forest land (11). The observations of 
Italians are also interesting, they pointed to the pos-
sible connection between the place of residence in 
the peripheral areas of cities and rural areas and the 
increased incidence of lung sarcoidosis (24). Howev-
er, such hypothesis requires future research in which 
we have to control exposure. 

The average annual cost of sarcoidosis treatment 
in the Silesian Voivodeship was PLN 2,337.45 (EUR 
538.21) per patient. It should be noted a significant 
disproportion of costs in particular clinical forms of 
the disease. The lowest cost, on average PLN 775.59 
(EUR 178.58) per patient was related to sarcoidosis 
of skin treatment, while the highest (on average PLN 
2,999.80, EUR 688) are related to the lymph nodes 
sarcoidosis treatment. The cost of hospitalization of 
sarcoidosis of lung was one of the highest (on aver-
age PLN 5,235.45, EUR 1,205.49), and it is worth to 
notice that in Poland hospitalization of granulomas, 
allergic and autoimmune pulmonary disease is related 
with the highest cost of hospitalization in comparison 
to the most frequent diseases (25). Additionally, the 
cost of hospitalization was much higher than the cost 
of outpatient treatment, which is basically associated 
with the need to finance the simultaneous treatment 
of co-morbidities and specialist treatment (16). Really, 
1/3 of patients with pulmonary sarcoidosis visit a first-
time medical doctor with a significant delay (usually 
half-yearly) in relation to early respiratory symptoms, 
which causes an increasing cost of treating patients 
with advanced disease (26). In the end, we should re-
fer to existing problems of health services financing 
in Poland which are a consequence of insufficient ac-
cess to guaranteed services. According to the Watch 
Health Care (WHC) report, the average waiting time 
in 2017 was dependent on the medical specialization 
(eg. dermatology needs 2.2 months, internal medi-
cine about 3.1 months, cardiology 5.0 months, and 
ophthalmology 5.6 months) (27). This situation usu-
ally leads to transferring significant costs of diagnosis 
and treatment to the house budget. It happens that 
patients ignore symptoms, which ultimately results 
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in the prolonged diagnostic process and increases the 
cost of treatment. The matter seems to be important to 
public health because the last EHCI rankings point to 
the need for expected reforms in Poland in a range of 
improvement in the availability and quality of health 
services provided (28).

Conclusions

Obtained results confirmed, that sarcoidosis in 
the Silesian Voivodeship is rather a rare disease with 
pulmonary sarcoidosis as a dominant clinical form 
of the disease. The highest number of patients was 
registered in adults aged 35-54 years, the frequency is 
higher in men than woman. Significantly decrease of 
the standardized incidence of sarcoidosis noticed be-
tween 2011 and 2015 is related to the observed lower 
number of total cases of pulmonary disease, and the 
picture is different than the previous observation reg-
istered in years 2006-2010. The average annual unit 
cost of sarcoidosis hospitalization was significantly 
higher than the cost of outpatient treatment. 
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