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Abstract
Objective: Sarcoidosis is a multisystemic disease, exact cause of disease is unknown but it is assumed that genetic predisposition and ethnic
factors play a role in etiology. Studies related with familial sarcoidosis is limited and only case reports about familial sarcoidosis is available
from our country. We aimed to evaluate the prevelance of familial sarcoidosis and clinical findings of cases with familial sarcoidosis.
Methods: We retrospectively documented file records of 678 patients diagnosed with sarcoidosis and followed up in outpatient clinic of sarcoidosis
from January 1996 to February 2016. 28 familial sarcoidosis cases in 14 families were enrolled into the study. Their demographic findings, family
relationship, symptoms, laboratory and pulmonary function test results, radiological apperances, diagnostic methods, treatments were recorded.
Results: Twenty-eight sarcoidosis patients out of 678 reported as familial cases, giving a prevelance of familial sarcoidosis as 4%. There were
8 sarcoidosis sib, 4 sarcoidosis mother-child, 1 sarcoidosis father-child and 1 sarcoidosis cousin relationship. Female/male ratio was 1.8,
mean age of the study population was 43, most freguent symptoms were cough and dyspnea, stage 2 was mostly seen according to chest
X-ray, most common CT appearance was mediastinal lymphadenopathy and mediastinoscopy was the most freguent diagnostic method.
Conclusion: This study is important to lead interrogation of family in patients with suspected sarcoidosis and future studies investigating
familial aggregation in sarcoidosis.
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INTRODUCTION
Sarcoidosis is a multisystemic disease with unknown etiology; it is histologically characterized by
non-caseating granulomas (1). Ethnic factors and genetics are thought to play a role in the etiology
of the disease (2, 3). Although familial predisposition is known in sarcoidosis, its inheritance pattern
has not yet been defined. In African-Americans, familial history appears to be an especially common
risk factor for sarcoidosis (4). The first familial sarcoidosis case worldwide was identified in two sisters
in Germany in 1923 (5). The prevalence of familial sarcoidosis has been reported to be 4.3% in Japan,
4.7% in Finland, 5.9% in the USA, and 17% in African-Americans (6, 7).
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In a study on the epidemiological features of sarcoidosis patients in Turkey, three of 293 patients were
reported to have sarcoidosis cases in their families; this rate was revealed to be 1% in another study
on sarcoidosis (8, 9). However, no studies have been published on patients with familial sarcoidosis. Instead, this disease has been presented as case reports. Therefore, in this retrospective study, we aimed
to investigate the prevalence of familial sarcoidosis and the features of cases with familial sarcoidosis
that were followed up in the outpatient sarcoidosis clinic of our hospital.
METHODS
This retrospective study was conducted at Süreyyapaşa Chest Diseases and Thoracic Surgery Training
and Research Hospital after receiving approval from the Ethics Committee of the hospital. The files of
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678 patients followed up due to a diagnosis of sarcoidosis in the outpatient sarcoidosis clinic between January 1996 and February 2016
were retrospectively examined. Based on the recordings in their files,
28 patients with a familial history of sarcoidosis were included in the
study.

Table 1. The relationships between age, gender, and familial
sarcoidosis in patients with sarcoidosis
Case

Gender

Age

Relationship

1

1

F

62

Mother

1

2

M

40

Son

2

3

M

42

Father

2

4

M

28

Son

3

5

F

37

Cousin

3

6

F

50

Cousin

4

7

F

53

Mother

4

8

F

32

Daughter

5

9

F

45

Sibling

5

10

M

33

Sibling

6

11

F

73

Mother

6

12

F

52

Daughter

7

13

M

52

Sibling

7

14

M

45

Sibling

8

15

F

67

Mother

8

16

F

46

Daughter

9

17

M

30

Sibling

Data on the patients’ ages, genders, degrees of affinity, symptoms,
physical examination findings, stage of disease according to chest radiography, findings of thoracic tomography, respiratory function test
(RFT), carbon monoxide diffusion capacity (DLCO) values, serum angiotensin converting enzyme (ACE) and calcium values, and diagnostic techniques used for diagnosing sarcoidosis, extrapulmonary organ
involvement, and applied treatments were obtained from their files.

9

18

F

38

Sibling

10

19

F

67

Sibling

10

20

F

51

Sibling

11

21

F

29

Sibling

11

22

F

28

Sibling

12

23

F

47

Sibling

RESULTS
Of 678 patients who were followed up because of a diagnosis of
sarcoidosis, 28 had familial sarcoidosis. The prevalence of familial
sarcoidosis was found to be 4%. All familial sarcoidosis cases are
presented in Table 1. Eighteen patients were female and 10 were
male. The female/male ratio was 1.8. The diagnostic age range for
sarcoidosis was 26–73 years, and the mean age was 43±12 years.
Familial sarcoidosis was mostly observed among siblings. There was
a sibling–sibling relationship in eight families, a mother–child relationship in four families, a father–child relationship in one family, and
a cousin–cousin relationship in one family (Table 2). Only five of 28
patients smoked (17%). The most common complaints with which
patients presented were cough (53%), shortness of breath (53%), and
chest pain (39%). The most common extrapulmonary symptom was
fatigue (25%) (Table 3).

12

24

F

44

Sibling

13

25

M

26

Sibling

13

26

M

30

Sibling

14

27

F

43

Sibling

14

28

M

32

Sibling

Diagnostic criteria for sarcoidosis were as follows:
• Detection of non-caseating granuloma in biopsy samples
taken from the lungs or extrapulmonary organs, elimination
of other diseases causing granulomatous inflammation, and
consistency of patient’s clinical and radiological findings with
sarcoidosis.
• Presence of other organ involvement, including the skin in cases where skin biopsy revealed granulomatous inflammation.
• Cases with clinical and radiological findings consistent with
sarcoidosis but who could not undergo biopsy or refused to
undergo biopsy; if the patient’s bronchoalveolar lavage (BAL)
fluid was lymphocytic, CD4/CD8 was higher than 3.5, and clinical course was consistent, the patient was diagnosed with sarcoidosis.
The patients were staged according to their chest radiography findings (1). Stage 0 was evaluated as normal posteroanterior (PA) chest
radiography, stage I as bilateral hilar lymphadenopathy, stage II as
parenchymal infiltration with bilateral hilar adenopathy, stage III as
parenchymal infiltration without hilar lymphadenopathy, and stage
IV as pulmonary fibrosis.

Skin sarcoidosis was the most frequently observed extrapulmonary
organ involvement; it was found in five patients (17%). In one case,
the involvement of sarcoidosis was observed as skin lesions in the
nose and elbow. In half of the patients, the ACE value was found to be
high; the mean ACE level in all patients was 66.9 U/L (normal intervals:
8–52). The results of respiratory function tests were normal in 32% of
familial sarcoidosis cases. Regarding respiratory functions, 67% of the
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Family

F: Female; M: male

Table 2. Demographic and familial features of patients with
sarcoidosis
Gender: female/male ratio
Age

18/10
43.6±12 (26-73)

Familial relationship

n

%

Sibling-sibling

8

28

Mother-child

4

14

Father-child

1

3

Cousin-cousin

1

3
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Table 3. Distribution of patients according to complaints
Complaint

n

%

Cough

15

53

Shortness of breath

15

53

Chest pain

11

39

Malaise-fatigue

7

25

Weight loss

4

14

Hemoptysis

1

3

Fever

1

3

Night sweats

1

3

Table 4. Staging of patients according to chest radiography
Stage

n

%

Stage 0

-

0

Stage I

10

35

Stage II

15

53

Stage III

2

7

Stage IV

1

3

Table 5. Frequency of thoracic CT findings in patients
n
Mediastinal enlarged lymph nodes

25

89

Nodules

13

46

Reticular infiltration

11

39

Ground glass appearance

5

17

Bronchiectasis

2

7

Honeycomb

2

7

Diffuse fibrosis

1

3

Cavity

1

3

Table 6. Diagnostic techniques used for patients
n

%

Mediastinoscopy

17

60

Skin biopsy

4

14

Transbronchial biopsy

3

10

Mucosal biopsy

1

3

Transbronchial needle aspiration

1

3

Open lung biopsy

1

3

Clinical radiological

1

3

patients had pathologies and 35% had restrictive patterns. The mean
percentage of DLCO value was detected to be 81%. When staging the
disease according to PA radiography, the most common stage was
stage II. Ten cases were stage I, 15 cases were stage II, two cases were

stage III, and one case was stage IV (Table 4). The most frequent thoracic tomography finding was mediastinal lymphadenopathy (89%).
This was followed by nodules (46%) and reticular infiltration (39%).
The thoracic CT findings are shown in Table 5. In total, 75% of the patients underwent bronchoscopy. In 28% of the patients who underwent bronchoscopy, a normal endobronchial system was observed.
Pathologically, the most common finding was mucosal hyperemia
(42%). Other less frequent findings were mucosal infiltration (23%),
nodular lesion (19%), and external bronchial compression (14%). Seven of nine patients undergoing BAL were found to be lymphocytic.
Non-caseating granulomas were revealed through transbronchial
biopsy in three cases, transbronchial needle aspiration biopsy in one
case, and mucosa biopsy in one case. Non-caseating granulomas
were observed using skin biopsy in four cases and lung biopsy in one
case. The diagnosis of sarcoidosis was established through mediastinoscopy in 17 patients (60%). A patient who refused to undergo further diagnostic tests was diagnosed with clinical–radiological sarcoidosis. With the exception of this case, histopathological diagnosis was
obtained in all cases. The diagnostic techniques used in the cases are
summarized in Table 6.
DISCUSSION
In our country, no original research study has been performed on
patients with familial sarcoidosis. Instead, this disease has been presented as case reports. In our study, which is the first research study
to be conducted on familial sarcoidosis in our country, the frequency of familial sarcoidosis was found to be 4%. This rate is quite high
compared with those reported in studies performed in our countries.
This may be due to the fact that our patients were questioned about
the presence of sarcoidosis in their families and patients having complaints that were consistent with sarcoidosis were scanned. In our
study, the importance of scanning familial history of sarcoidosis was
emphasized.
In a study performed on 1,082 patients with sarcoidosis in America,
the prevalence of familial sarcoidosis was found to be 14%; the prevalence was three times higher among African-Americans than among
Caucasians (10). This rate was reported to be between 3.6% and 4.7%
in Finland and between 2.9% and 4.3% in Japan (11). The incidence of
familial sarcoidosis was found to be 3% in the ACCESS study and 5.9%
in a study by McGrath et al. (7, 12). In a multi-center study on sarcoidosis in Turkey, the frequency of familial sarcoidosis was revealed to be
1%. This rate was found to be 3% in a study conducted by Aykan et
al. (9, 13). Among 678 sarcoidosis cases followed in our study, there
were 28 familial sarcoidosis cases, with a prevalence of 4%. This rate
is higher than the rate previously reported in our country but is consistent with the literature.
Familial sarcoidosis is mostly seen in siblings, then in mother–child
relationships, and less frequently in father–child relationships (11,
12). Its prevalence is high in monozygotic twins and in the same race,
which suggests that the disease has a genetic component (10, 14). In
our country, several series were defined as familial sarcoidosis cases.
A case of two sisters was reported in a study by Yavşan et al. (15), and
a father–son case was presented in a study by Uyar et al. (16). Consistent with the literature, sarcoidosis was mostly observed in siblings
and then in mother–child relationships in our study. There were
eight sibling–sibling, three mother–daughter, one mother–son, one
father–son, and one cousin–cousin sarcoidosis cases in the study.
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Considering that the etiology of sarcoidosis includes ethnic factors
and genetic predisposition, HLA (human leukocyte antigen) genes
have been a focus of study. Uyar et al. (16) reported common HLA
DPB1, HLA DQB1, HLA DRB1, and HLA DRB5 alleles in the HLA gene
analysis of familial sarcoidosis cases. On the other hand, Yavşan et al.
(15) found common HLA 24, B 51, Cw 07, DRB1 15, and DQB1 06 alleles. In our study, HLA gene analysis could not be performed.
No difference was found between familial sarcoidosis and non-familial sarcoidosis with regard to clinical presentation and prognosis (11,
17). Sarcoidosis is a disease that is often seen in young adolescents
and women (18). While the male/female ratio is 1.77 in the ACCESS
study, it was found to be 3.1, 2.08, and 2.8 in sarcoidosis studies performed in Turkey (9, 13, 18, 19). The mean age was found to be 43
years for our patients with familial sarcoidosis at the time of diagnosis. The female/male ratio was 1.8. Sarcoidosis was reported to be
more frequent among non-smokers, and there was a negative correlation between smoking and sarcoidosis. In two studies, 8% and
20% of patients with sarcoidosis were active smokers (9, 13). In our
study, only five of 28 patients with familial sarcoidosis smoked; the
rate was calculated to be 17%.
The most common symptoms of sarcoidosis are cough, shortness
of breath, and chest pain (9, 13). Moreover, patients with familial sarcoidosis mostly presented with complaints of cough (53%),
shortness of breath (53%), and chest pain (39%). The most frequent
extrapulmonary symptom was fatigue (25%). The most common extrapulmonary organ involvement was reported to be skin sarcoidosis
(32%) in the study by Aykan et al. (9). In contrast, the rate of skin sarcoidosis was 15% in the study by İçten et al. (20). Skin sarcoidosis was
found to be the most common extrapulmonary organ involvement
in cases with familial sarcoidosis in our study; it was defined in 17%
of the cases.
In sarcoidosis patients, high ACE levels have been reported at rates
of 56% and 61% (9, 13, 19). ACE levels were also high in half of our
patients with familial sarcoidosis.
Various rates have been reported for the most common functional
disorders in sarcoidosis. When progressing from stage 1 to stage 4,
FEV1 and DLCO values are expected to decrease (19). While restrictive disorder was reported to be more common in the ACCESS study
(30%), no pathology was found in the respiratory functions of 60% of
patients in the study by Baran et al. (12, 19). While respiratory function tests were normal in 32% of cases with familial sarcoidosis, restrictive patterns were observed in 35% of patients in our study. The
mean DLCO percentage was detected to be 81%.
In our study, when the disease was staged according to the results
of chest radiography, the cases were mostly in stage 1 and 2 (35% in
stage 1 and 53% in stage 2). In other studies on sarcoidosis in Turkey,
patients were reported to be in stage 1 at rates between 35% and
44% and in stage 2 at rates between 40% and 43% (9, 19). Similar
to previous studies on sarcoidosis (13, 19), thoracic tomography in
our study revealed the most frequent pathologies to be mediastinal
lymphadenopathy, nodules, and reticular appearance.
Non-caseating granulomas must generally be demonstrated histopathologically for the diagnosis of sarcoidosis (1, 21). The method
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of biopsy can differ according to the organ that is involved, patient
performance, available techniques, and experience of the physician
(13). In our study, except for one patient who had findings clinically
and radiologically consistent with sarcoidosis but rejected advanced
examination, non-caseating granulomas were histopathologically
defined in all cases with familial sarcoidosis.
Bronchoscopy is a safe and minimally invasive method for the diagnosis of sarcoidosis. Moreover, it enables BAL, transbronchial needle
aspiration, endobronchial biopsy, and transbronchial biopsy (13).
While endobronchial pathologies can be seen in most patients with
sarcoidosis, normal endobronchial systems can be seen in 37% (13).
In our study, the most common pathology was mucosal hyperemia
(42%); the endobronchial system was normal in 28% of cases. In BAL
in sarcoidosis, lymphocyte predominance (13) and elevated CD4/
CD8 are typically expected. Lymphocyte predominance was observed in most of our familial sarcoidosis patients undergoing BAL.
Lymph node biopsy, mediastinoscopy, VATS, and lung biopsy are
other invasive techniques used for tissue diagnosis (13, 19). In our
study, most of the cases were diagnosed by mediastinoscopy. However, our study involves a 20-year period between 1996 and 2016.
Most of the patients were diagnosed in the period before the use
of endobronchial ultrasonography (EBUS) in our hospital. EBUS has
recently entered into use in our hospital, and it has become a secondary diagnostic method in patients for whom diagnosis cannot be established through conventional bronchoscopy or primary diagnostic
techniques. In this way, many patients can be diagnosed without the
need for mediastinoscopy.
The limitations of the study include the retrospective nature of the
study, the collection of data from patient files, and the lack of HLA
typing and genetic analysis. However, the strength of the study is
that it was performed in a hospital where the patients were followed
up by experienced chest disease specialists in the outpatient sarcoidosis clinic; also, it is the first research study that has ever been conducted on familial sarcoidosis in Turkey.
CONCLUSION
In our series, the rate of familial sarcoidosis was found to be 4%.
Therefore, questioning sarcoidosis patients about the existence of
another sarcoidosis case in the family or of a family member having
complaints consistent with sarcoidosis can contribute to early diagnosis. The etiology of familial sarcoidosis and familial inheritance
mechanisms is not exactly known. Further HLA typing studies and
genetic analyses should be conducted on these patients. Our study
is important because it reveals the presence of familial sarcoidosis in
our country and provides a basis for further studies to investigate the
genetic predisposition of sarcoidosis.
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