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Sarcoidosis a systemic granulomatous disorder of unknown etiology with varying clinical pictures. HLA genes, especially HLA-

DRB1, have been shown to be candidates for the etiology of sarcoidosis. This study examined the association between the 

polymorphism of HLA-DRB1 alleles and sarcoidosis in Iranian subjects. The study population included 58 patients with 

sarcoidosis and 68 healthy controls. Genomic DNA was extracted, and the polymorphisms of the HLA-DRB1 alleles were 

determined using a polymerase chain reaction with sequence-specific primer (PCR-SSP). The frequency of HLA-DRB1*07 was 

higher in sarcoidosis patients (25.8%) than in controls (15.3%); however no significant difference was observed between the 

two groups (P>0.05). The frequency of HLA-DRB1*11 was higher in the control group (31.9%) than in cases (22.4%), but no 

significant difference was detected between the groups (P>0.05). The results of the present study showed that there is no 

association between HLA-DRB1 alleles and susceptibility to sarcoidosis in Mashhad, Northeast Iran. Further studies with large 

sample sizes are required in order to clarify this issue. 
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Introduction __________________________  
Sarcoidosis is a systemic granulomatous disorder of 

unknown etiology origin, characterized by an 

accumulation of effector T lymphocytes and the presence 

of non-caseating epithelioid granulomas in affected organs 

[1, 2]. Accumulated data has suggested that aberrant 

immune responses to environmental and infectious factors 

are involved in the pathophysiology of disease in hosts that 

are genetically susceptible [3]. 

There are several lines of evidence that strongly support 

the genetic susceptibility to sarcoidosis, such as the high 

concordance rates for the disease in monozygotic twins 

when compared to dizygotic, familial and ethnic clustering 

of the disease and significant differences in the prevalence 

and clinical manifestation of the disease in different 

geographic areas and ethnic groups [4-6]. 

Linkage and association studies across different ethnic 

populations have suggested that alleles of human leukocyte 

antigen (HLA) class I and class II alleles are associated 

with increased risks of sarcoidosis [7, 8]. Although HLA 

class II alleles are the major contributors to disease 

susceptibility, a large number of genes are thought to 

contribute to causing disease [9, 10]. 

Amongst the HLA class II gene, the variation in the 

HLA-DRB1 gene has the most impact and influence in 

both the susceptibility and prognosis of sarcoidosis [11]. It 

has been shown that HLA-DRB1*01 and DRB1*04 alleles 

exhibit protective effects for sarcoidosis, while other 

alleles such as DRB1*03, DRB1*11, DRB1*12, 

DRB1*14, and DRB1*15 are associated with an increased 

risk for disease [12]. 

In Japanese patients, Ishihara et al. reported that HLA-

DRB1*11, -DRB1*14, and -DRB1*08 alleles increased 

the risk of sarcoidosis [13]. The HLADRB1*150101 allele 

has been shown to be a positive marker for severe 

pulmonary sarcoidosis in Dutch Caucasian patients [14]. In 

a study of Swedish patients, HLA-DRB1*03, HLADRB1* 

14, and HLA-DRB1*15 were shown to be associated with 

the disease, while HLA-DRB1*01 and HLA-DRB1*04 

were identified as protective factors against sarcoidosis 

[15]. In a Chinese Han population, Ying et al. reported that 

the HLA-DRB1*11 allele is associated with sarcoidosis, 

whereas the HLA-DRB1*07 allele decreased the risk of 
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disease [11]. Furthermore, it has been suggested that HLA-

DQB1 but not HLA-DRB1 plays a pivotal role in 

sarcoidosis susceptibility in African Americans [16]. 

Data accumulated from different populations has 

produced conflicting results regarding the role of HLA in 

sarcoidosis; however, it would be informative to examine 

the impact of HLA on people of different ethnic 

backgrounds. In the present study, the frequency of HLA-

DRB*1 alleles in a Caucasian population of Mashhad in 

northeast Iran was investigated. 

Materials and Methods _________________  
Study population 

The study population included 58 patients who referred to 

Ghaem and Imam Reza Hospitals, Mashhad University of 

Medical Sciences, Mashhad, Iran, between January 2011 

and August 2013. All patients were examined using the 

clinical diagnostic criteria for sarcoidosis according to the 

American Thoracic Society consensus panel [2]. The 

inclusion criteria were established based on the presence of 

clinical symptoms, radiological fractures, and pathological 

data, while patients with a differential diagnosis such as 

tuberculosis (TB) or fungal infection were excluded from 

the study. 

The mean age of patients was 43±8 years (range: 30 to 

62 years), of which 76.2% were women and 27.6% were 

men. Sixty-eight of the age- and gender-matched controls 

were selected (P=0.1) from the Mashhad Blood 

Transfusion Center as previously described [17]. The study 

was approved by the Ethics Committee of Mashhad 

University of Medical Sciences, Mashhad, Iran, and a 

signed consent form was obtained from all subjects. 

HLA-DRB1 typing 

Four milliliters of blood were taken from all cases and 

DNA was extracted using a standard phenol-chloroform 

method. The frequencies of HLA-DRB1 alleles were 

determined in all subjects by applying a polymerase chain 

reaction with PCR-SSP using a commercial method 

(BAGS, Germany) according to the manufacturers’ 

instruction. 

Statistical analysis 

Differences in HLA-DRB1 allele frequencies between 

patients and the control group were analyzed using STATA 

version 10 (STATA Corp.). The level of statistical 

differences in HLA-DRB1 allele frequencies between the 

two studied groups was applied by the Fisher’s exact test. 

Odds ratios (OR) and 95% confidence intervals (CI) were 

used to evaluate the strength of association of alleles. A p-

value of less than 0.05 was considered to be significant. 

Results ______________________________  
The population studied consisted of 58 patients with 

sarcoidosis and 68 healthy controls. A history of 

sarcoidosis was observed in only two patients (3.4%). The 

symptoms observed in patients were arthritis (96.6%), 

erythema nodosum (63.8%), respiratory symptoms 

(24.1%), skin lesions (5.2%), uveitis (15.5%), fatigue 

(48.3%), fever (27.6%), night sweats (3.4%), and weight 

loss (1.7%). Only one patient had sarcoidosis with vitiligo. 

In 93.4% of patients, lymphadenopathy was observed by 

chest X-ray, while by CT scanning lymphadenopathy was 

diagnosed in 92.5% of the patients (Table 1). The mean 

level of angiotensin-converting enzyme (ACE) in patients 

was 53.6±32.1. 

 

 

Table 1. Clinical characteristics of patients with sarcoidosis 

Clinical symptoms N % 

Arthritis 56 96.6 

Erythemanodosum 37 63.8 

Respiratory symptoms 14 24.1 

Skin lesions 3 5.2 

Uveitis 9 15.5 

Fatigue 28 48.3 

Fever 16 27.6 

Sweat nights 2 3.4 

Weight loss 1 1.7 

Lymphadenopathy in lung umbilicus 54 93.4 

 

 

The HLA-DRB1*07 allele was more frequent in 

patients with sarcoidosis (25.8%) in comparison with 

control group (15.3%); however, no significant difference 

was observed between the two groups (P>0.05). In 

contrast, the HLA-DRB1*11 allele was more frequent in 

the control group (31.9%) than in patients (22.4%), but no 

significant difference was detected between both groups 

(P>0.05). Furthermore, no significant differences in HLA-

DRB1 allele frequencies were found between patients and 

controls (P>0.05; Table 2). 

Discussion ____________________________  
Genetic and environmental factors seem to be associated 

with the pathogenesis of sarcoidosis. Among the genetic 

factors, HLA class I and II molecules, which present 

antigenic proteins to the T-cell receptors, are involved in 

the development of sarcoidosis [18]. 

Several studies have demonstrated the association of 

HLA class II alleles with sarcoidosis is influenced by 

region, race, and country [19]. 
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Table 2. HLA-DRB1 phenotype frequencies in sarcoidosis patients and healthy controls 

HLA DRB1 allele 

Patients 

N=58 

Controls 

N=68 OR (95% CI) p value 

n % n % 

DRB1*01 5 8.6 8 11.1 0.7 (0.17-2.63) 0.56 
DRB1*03 11 18.9 12 16.7 1.09 (0.39-2.98) 0.84 
DRB1*04 16 27.5 19 26.4 0.98 (0.41-2.30) 0.96 
DRB1*05 0 - 0 - - - 
DRB1*06 0 - 0 - - - 
DRB1*07 15 25.8 11 15.3 1.61 (0.61-4.32) 0.18 
DRB1*08 2 3.5 1 1.4 2.39 (0.12-143.2) 0.46 
DRB1*09 1 1.7 4 5.6 0.28 (0.005-2.96) 0.23 
DRB1*10 1 1.7 3 4.2 0.38 (0.007-4.91) 0.69 
DRB1*11 13 22.4 23 31.9 0.56 (0.23-1.33) 0.15 
DRB1*12 1 1.7 3 4.2 0.38 (0.007-4.91) 0.69 
DRB1*13 23 43 25 34.7 1.13 (0.051-2.47) 0.73 
DRB1*14 4 6.8 5 6.9 0.93 (0.17-4.58) 0.92 
DRB1*15 10 29.3 13 18.1 0.88 ( 0.31-2.4) 0.78 
DRB1*16 1 1.9 6 8.3 0.18 (0.003-1.58) 0.82 

 

In the present study, the frequency of the HLA-

DRB1*07 allele was higher in patients with sarcoidosis 

than those in the control group; however, no significant 

difference was observed between the two groups. Previous 

Association studies have shown that HLA-DRB1*03, 

DRB1*11, DRB1*12, DRB1*14, and DRB1*15 alleles 

increase the risk of sarcoidosis, while HLA-DRB1*01 and 

DRB1*04 alleles act as protective factors against the 

disease [10]. 

Mortaz et al. reported that the frequency of the HLA-

DRB1*07 allele was significantly higher in control 

subjects than sarcoidosis patients in the center of Tehran, 

Iran, and the patients with this allele showed good response 

to treatment. The frequency of the HLA-DRB1*12 allele, 

however, was increased in patients compared with healthy 

controls. Other studies have also suggested that a good 

sarcoidosis prognosis is associated with the HLADRB1*7 

allele [20, 21]. 

In contrast, the present study demonstrated that the 

HLADRB1*7 allele was more frequent in patients 

compared with the controls; however, no significant 

difference was observed between the two groups. 

Consistent with the current results, Swedish sarcoidosis 

patients show an increased frequency of HLA-DR *7 [22]. 

In the current study, the HLA-DRB1*11 allele was 

more frequent among control subjects than sarcoidosis 

patients; however, no significant difference was observed 

between the groups. Thus, it is likely that this allele is a 

protective factor for sarcoidosis. Ozyilmaz et al. reported 

high HLADRB1*11 allele frequency in patients of a 

Turkish Caucasian population without extra-pulmonary 

sarcoidosis, suggesting that this allele could be a protective 

factor for systemic involvement [23]. 

In their study, da Costa et al. examined the HLA alleles 

in Brazilian sarcoidosis patients. The result of their study 

showed that the DRB1*16 allele was more frequently 

found in control groups compared to sarcoidosis patients. 

However, no significant differences were found between 

sarcoidosis patients and controls, which is consistent with 

the current results [24]. Ozyilmaz et al. reported a high 

frequency of the HLA DRB1*15 allele in sarcoidosis 

patients than in the control group, and further multivariate 

analysis suggested the presence of this allele is a risk factor 

for sarcoidosis [24]. 

Genetic association studies in sarcoidosis have shown 

conflicting results, and discrepancies in HLA and HLA-

DRB1* in the disease have also been reported across 

different ethnic groups. It is more likely that the 

relationship between environmental agents and an 

environment gene plays a pivotal role in complex diseases 

such as sarcoidosis. The current study has some limitations, 

such as the relatively small sample size of the studied 

population, and there is no available data regarding the 

exposure to the environmental factors, which are more 

likely needed for a predisposition to sarcoidosis. 

In conclusion, no association between HLA-

DRB1alleles and sarcoidosis were found in the present 

study. Further studies are needed to evaluate the prognostic 

value of the MHC in larger cohorts in Iranian populations. 
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