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Sarcoidosis is a multisystem disease characterised by development 
of granulomas, with the lungs the most frequent site.[1-3] The precise 
cause of sarcoidosis is not known, but several genetic, environmental, 
occupational and socioeconomic risk factors are implicated in its 
pathogenesis. It has been suggested that the disorder arises in people 
who are genetically predisposed to react to certain as yet unknown 
environmental agents, which leads to an exaggerated inflammatory 
immune response resulting in granulomas developing. The theory 
that  genetic factors play a role in the pathogenesis of sarcoidosis is 
based on family groupings of sarcoidosis cases, increased monozygotic 
twin incidences in relation to non-twin siblings, and racial differences 
in disease expression, frequency and vulnerability.[4,5]

Sarcoidosis predisposition in different populations has been 
documented to be associated with various HLA antigens, and the 
interaction of sarcoidosis with HLA antigens has been studied.[6-13] 
Certain subtypes of HLA have an increased prevalence in sarcoidosis 
patients and can affect susceptibility to and the presentation, 
progression and prognosis of disease. Reports from various countries 
have often generated contradictory findings, with a few HLA alleles 
showing an increased risk while other alleles are related to disease 
protection.[14] There has been no consensus regarding a particular 
HLA locus that is directly involved in sarcoidosis pathogenesis. 
Various authors have suggested the presence of different loci within 
the HLA region, and several studies have concentrated mainly on 
the genes of class II HLA subtypes. However, in Africa, particularly 
South Africa (SA), there are no details about HLA types in relation 

to sarcoidosis. The objective of this study was therefore to determine 
and evaluate the association between HLA class I and II typing and 
sarcoidosis in SA patients.

Methods
A total of 51 patients with sarcoidosis and 63 controls were enrolled 
in the study. Demographic and clinical characteristics, laboratory 
data and chest X-ray stage of the patients at the time of diagnosis 
were noted. The diagnosis of sarcoidosis was based on the presence of 
clinical symptoms, radiological features compatible with sarcoidosis, 
and histological evidence of non-caseating epithelioid cell granulomas 
after exclusion of other known causes of granulomatosis, as defined by 
the joint statement of the American Thoracic Society, the European 
Respiratory Society and the World Association of Sarcoidosis and 
other Granulomatous Disorders.[1]

HLA-A, B and C and HLA-DR and DQ antigen typing was 
performed on DNA extracted from peripheral blood samples of 51 
consecutive patients with sarcoidosis attending the respiratory clinic 
at Charlotte Maxeke Johannesburg Academic Hospital. Peripheral 
blood was collected and kept at –20˚C until utilised. The 63 controls 
were potential organ donors who had had HLA typing performed 
previously. Phenotype frequencies of HLA class I antigens (A, B 
and C) and HLA class II alleles (DR and DQ) were calculated for 
the patient and control groups. Approval to conduct the study was 
granted by the Human Research Ethics Committee (Medical) of the 
University of the Witwatersrand (ref. no. M110750).
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Typing for HLA class I and II antigens was performed with the 
standard low-resolution molecular technique. Briefly, genomic DNA 
was extracted from whole blood using the QIAmp DNA blood mini 
kit (Qiagen GmbH, Germany), according to the manufacturer’s 
instructions. Following extraction, the DNA concentrations were 
determined spectrophotometrically and samples were diluted to 
a concentration of 50 ng/µL. HLA-A, B, C, DR and DQ were 
analysed with the polymerase chain reaction (PCR) sequence-specific 
primer (SSP) technique (Invitrogen Dynal; Fisher Scientific Inc., 
USA), according to the manufacturer’s specifications. Essentially, an 
appropriate amount of master mix was aliquoted into an Eppendorf 
tube to which sample DNA (at 50 ng/µL) and AmpliTaq DNA 
polymerase (Applied Biosystems Corp., USA) at a final concentration 
of 1.25 U per reaction was added. The PCR mix was dispensed into 
each well of a Dynal Allset SSP tray (Fisher Scientific Inc., USA). 
After sealing securely, the Allset tray was placed into an MJ Mini 
Thermal Cycler (BioRad Inc., USA) and the amplifications were 
performed. The PCR conditions were as follows: 1 cycle of 96oC for 
2 minutes (denaturation), followed by 10 cycles at 96oC for 15 seconds 
(denaturation) and 65oC for 1 minute (annealing and extension), 
and finally 20 cycles at 96oC for 10 seconds (denaturation), 61oC 
for 50 seconds (annealing), and 72oC for 30 seconds (extension). 
PCR products were detected using agarose gel electrophoresis run 
on 2% agarose gel containing ethidium bromide, after which gels 
were examined under ultraviolet light and products documented 
by photography. Gels were analysed according to specific tables 
provided by Invitrogen Dynal (Fisher Scientific Inc., USA), and 
alleles were scored using the SSP tool software supplied and manually. 
Alleles for each HLA subtype for each patient were recorded on the 
data sheets supplied.

Each individual was tested for the HLA-A, B, C, DR and DQ 
antigens (see Tables  4 - 8). Gene frequencies (gf) were calculated 
from the antigen frequency (af) using Bernstein’s formula: 
gf = 1 – √(1 – af). The frequency of the ‘blank’ gene(s) was obtained 
by subtracting the sum total of defined gene frequencies from 1. 
The gene frequencies in the different groups were compared using 
the χ2 test. The odds ratio (OR), statistical significance and 95% 
confidence interval of the antigen frequencies in the patients were 
compared with those in the controls.

Results
Demographic data on the sarcoidosis patients and the controls, 
and the clinical data, biopsy confirmation and biopsy sites of the 
patients, are shown in Table 1. A total of 51 patients with a diagnosis 
of sarcoidosis were consecutively enrolled in the HLA study. There 
were 27 black, 15 Indian, 5 white and 4 coloured patients, of whom 
36 (70.6%) were female and 90.2% were non-smokers. The mean 
(standard error (SE)) age of disease onset was 44.6 (12.4) years, 
with a range of 22 - 77 years. All patients had a biopsy performed 
for histological confirmation of sarcoidosis, most commonly 
transbronchial lung biopsy by fibreoptic bronchoscopy (33.3%) and 
cutaneous biopsy (33.3%).

The laboratory (serum angiotensin-converting enzyme (sACE)), 
radiographic, lung function and therapeutic data of the patients are 
shown in Table 2. The mean (SE) sACE level was 139.4 (61.6) IU/L, 
and the level was elevated in 63.4% of the patients. The majority of 
the patients (45.1%) had stage II chest X-ray findings, 29.4% had a 
low forced expiratory volume in 1 second and 29.4 a low forced vital 
capacity, and 15.7% had an obstructive defect. Of the patients, 84.3% 
were treated with corticosteroids.

The HLA antigen frequencies of the class I (A, B and C) and class II 
(DR and DQ) loci of both the patients and the controls are presented 

in Tables 3 - 8. The 63 controls were potential organ donors who had 
had HLA typing performed previously, and were matched racially as 
closely to the patients as possible.

The antigen frequencies of the class IA locus antigens are shown 
in Table  3. HLA-A9 and A28 occurred more frequently in the 
control group and were both significantly raised in the control 
group compared with the patients, conferring a significant relative 
protective effect with ORs of 0.04 and 0.05, respectively, as shown 
in the table.

The antigen frequencies of the class IB locus antigens are 
shown in  Table  4. HLA-B15 was significantly more frequent in the 
sarcoidosis patients compared with the controls. The relative risk 
for the development of sarcoidosis associated with having the locus 
B15 was found to be increased 10-fold. Of note, HLA-B12 and B17 
occurred more frequently in the control group than in the patients 
with sarcoidosis and were both significantly higher in the control 
group, conferring a significant relative protective effect with ORs of 
0.02 and 0.05, respectively, as shown in the table.

Table 1. Demographic data on the sarcoidosis patients and 
the controls, and clinical and biopsy data on the patients

n (%)*
Controls, N (38 B, 4 I, 19 W, 2 C) 63
Patients, N (27 B, 15 I, 5 W, 4 C) 51
Female (patients) 36 (70.6)
Male (patients) 15 (29.4)
Non-smokers (patients) 46 (90.2)
Biopsy confirmation 51 (100)
Age at disease onset (years), mean (SE) 44.6 (12.4)
Age range (years) 22 - 77
Biopsy sites (sometimes multiple)

Transbronchial lung 17 (33.3)
Skin 17 (33.3)
Lymph node 8 (15.7)
Mediastinoscopy and hilar lymph node 4 (7.8)
Bone marrow 2 (3.9)
Open lung 2 (3.9)
Lacrimal gland 1 (2.0)

B = black, I = Indian, W = white, C = coloured (mixed race); SE = standard error of the mean.
*Except where otherwise indicated.

Table 2. Laboratory (sACE), radiographic, lung function and 
therapeutic data on the patients with sarcoidosis (N=51)

n (%)*
sACE (IU/L), mean (SE) 139.4 (61.6)
Chest radiograph

Stage 0 1 (2.0)
Stage I 12 (23.5)
Stage II 23 (45.1)
Stage III 8 (15.7)
Stage IV 7 (13.7)

Lung function tests
FVC <80% 15 (29.4)
FEV1 <80% 15 (29.4)
FEV1/FVC <70% 8 (15.7)

Treated with systemic corticosteroids 43 (84.3)

sACE = serum angiotensin-converting enzyme; SE = standard error of the mean;  
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second.
*Except where otherwise indicated.
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Table  5 shows the frequencies of HLA-C locus antigens. The 
frequencies of C4, C7, C12, C15, C16 and C17 were significantly 
higher in the patients than in the controls. These HLA-C locus 
antigens conferred a significantly increased relative risk of developing 
sarcoidosis. The increase in the relative risk for the development of 
sarcoidosis for these HLA-C locus antigens ranged from 3-fold to 
36-fold, as shown in the table.

Antigen frequencies of various class II antigens were raised in 
the patient group. Table 6 shows the antigen frequencies of the class 
II antigens, representing those expressed by the DR (B1) locus. 
HLA-DR (B1) DR8 and DR11 were both significantly raised in the 
patients with sarcoidosis. The increase in the relative risk for the 
development of sarcoidosis associated with DR8 and DR11 was 15.0-
fold and 5.7-fold, respectively. Of note was the fact that the HLA 
locus antigen DR2 occurred significantly more frequently in the 
control group compared with the patients, conferring a significant 
relative protective effect (OR 0.06), as shown in the table.

Table  7 shows the antigen frequencies of the class II antigens, 
representing those expressed by the DQ locus. The frequency of DQ3 
was significantly higher in the patients compared with the controls. 
Expression of DQ3 appears to confer a 3-fold increase in the relative 
risk in the patient group.

Table  8 summarises the significant differences in the class I and 
class II locus antigen frequencies in the patients with sarcoidosis and 
in the control group.

Because the majority of patients with sarcoidosis in the HLA 
study were black, comprising 27 (52.9%) of the cohort, they were 
compared with race-matched controls (Table  9). HLA-A9 and A28 
were both significantly raised in the control group compared with 
the patients, conferring a significant relative protective effect with an 
OR of 0.056. HLA-B15 was significantly higher in the black patients 
compared with the controls. The increase in the relative risk for the 

development of sarcoidosis associated with having the locus B15 was 
found to be 34-fold. Of note, HLA-B12 occurred significantly more 
frequently in the control group compared with the patients with 
sarcoidosis, conferring a significant relative protective effect with an 
OR of 0.038. The frequencies of C12, C16 and C17 were significantly 
higher in the patients than in the controls. These HLA-C locus 
antigens conferred a significantly increased 18-fold relative risk of 
developing sarcoidosis. DR11 was significantly raised in the patients 
with sarcoidosis, conferring a 4-fold increase in the relative risk for 
the development of sarcoidosis.

Discussion
The findings of the present study suggest the possible existence of 
an association between different HLA genotypes and sarcoidosis in 
patients in SA, although a relatively small number of patients were 
recruited. Variations in the vulnerability, presentation, progression 
and prognosis of sarcoidosis have been noted to be linked to various 
HLA phenotypes in different populations studied outside SA, but no 
previous studies have been conducted in SA. It would be interesting 
to explore the correlation of the clinical phenotypes with the HLA 
genotype in patients with sarcoidosis in SA.

Studies of the association between sarcoidosis and HLA are not new, 
and began over 40 years ago. The earliest recorded sarcoidosis-HLA 
gene relationship was HLA-A7.[15] Many studies were unable to repeat 
the initial recorded HLA-A7 association in the ensuing years.[16,17]

Some of the studies of HLA associations have shown that 
HLA-A1, B8 and DRB1*11 are associated with susceptibility to 
sarcoidosis.[5] However, DQB1, DRB1*3 and 4 and DRB3*15 have 
been associated with protection, good prognosis and Löfgren 
syndrome, while DRB3*1 has been associated with susceptibility, 
as well as disease progression.[5] In 1977, Brewerton et  al.[18] first 
described an association of acute sarcoidosis with the HLA class I 

Table 3. HLA-A locus antigen frequencies in the patients with sarcoidosis and the controls
HLA Patients (N=51), n Controls (N=63), n p-value OR 95% CI
A1 5 8 NS 0.7473 0.2286 - 2.442
A2 19 17 NS 1.607 0.7255 - 3.558
A3 5 10 NS 0.5761 0.1835 - 1.809
A4 1 0 NS 3.772 0.1503 - 94.67
A9 0 12 0.0005* 0.04 0.002305 - 0.6941
A10 0 3 NS 0.165 0.008322 - 3.273
A11 3 6 NS 0.5938 0.1409 - 2.502
A23 8 9 NS 1.116 0.3971 - 3.138
A24 9 5 NS 2.486 0.7766 - 7.956
A26 2 0 NS 6.414 0.3008 - 136.8
A28 0 10 0.0052* 0.05871 0.003358 - 1.027
A29 8 8 NS 1.279 0.4439 - 3.686
A30 17 21 NS 1.0 0.4569 - 2.189
A31 1 3 NS 0.4 0.04032 - 3.968
A32 1 1 NS 1.24 0.0756 - 20.34
A33 3 4 NS 0.9219 0.1966 - 4.322
A34 1 0 NS 3.772 0.1503 - 94.67
A36 1 0 NS 3.772 0.1503 - 94.67
A43 2 1 NS 2.531 0.2228 - 28.75
A66 3 0 NS 9.165 0.4621 - 181.8
A68 8 8 NS 1.279 0.4439 - 3.686
A69 2 0 NS 6.414 0.3008 - 136.8
A74 3 2 NS 1.906 0.306 - 11.87

OR = odds ratio; CI = confidence interval; NS = not significant.
*Significant (p<0.05).
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Table 4. HLA-B locus antigen frequencies in the patients with sarcoidosis and the controls
HLA Patients (N=51), n Controls (N=63), n p-value OR 95% CI
B3 1 0 NS 3.772 0.1503 - 94.67
B5 1 3 NS 0.4 0.04032 - 3.968
B7 7 8 NS 1.094 0.368 - 3.251
B8 12 9 NS 1.846 0.7086 - 4.81
B12 0 18 <0.0001* 0.02283 0.001336 - 0.3902
B13 2 8 NS 0.2806 0.05682 - 1.386
B14 0 5 NS 0.1033 0.00557 - 1.914
B15 17 3 0.0001* 10.0 2.731 - 36.61
B17 0 9 0.0041* 0.0557 0.003158 - 0.9823
B18 3 3 NS 1.25 0.2412 - 6.477
B21 0 1 NS 0.4045 0.01612 - 10.15
B22 1 1 NS 1.24 0.0756 - 20.34
B27 4 3 NS 1.702 0.363 - 7.982
B35 9 4 NS 3.161 0.9121 - 10.95
B37 3 0 NS 9.165 0.4621 - 181.8
B38 1 0 NS 3.772 0.1503 - 94.67
B39 1 0 NS 3.772 0.1503 - 94.67
B40 6 8 NS 0.9167 0.2962 - 2.837
B41 2 2 NS 1.245 0.1691 - 9.164
B42 3 4 NS 0.9219 0.1966 - 4.322
B44 6 10 NS 0.7067 0.2382 - 2.097
B45 4 6 NS 0.8085 0.2153 - 3.036
B48 2 0 NS 6.414 0.3008 - 136.8
B49 1 1 NS 1.24 0.0756 - 20.34
B51 1 1 NS 1.24 0.0756 - 20.34
B53 3 1 NS 3.875 0.3905 - 38.45
B55 2 1 NS 2.531 0.2228 - 28.75
B57 3 4 NS 0.9219 0.1966 - 4.322
B58 4 4 NS 1.255 0.2979 - 5.289
B60 0 5 NS 0.1033 0.00557 - 1.914
B67 1 0 NS 3.772 0.1503 - 94.67
B68 1 0 NS 3.772 0.1503 - 94.67
B70 0 3 NS 0.1678 0.008464 - 3.328
B72 0 2 NS 0.2388 0.0112 - 5.092
B81 1 0 NS 3.772 0.1503 - 94.67

OR = odds ratio; CI = confidence interval; NS = not significant.
*Significant (p<0.05).

Table 5. HLA-C locus antigen frequencies in the patients with sarcoidosis and the controls
HLA Patients (N=51), n Controls (N=63), n p-value OR 95% CI
C2 8 6 NS 1.767 0.5707 - 5.474
C3 9 7 NS 1.714 0.5904 - 4.978
C4 12 3 0.0045* 6.154 1.631 - 23.23
C5 0 2 NS 0.2388 0.0112 - 5.092
C6 11 10 NS 1.458 0.5637 - 3.768
C7 27 15 0.0031* 3.45 1.548 - 7.689
C8 1 0 NS 3.772 0.1503 - 94.67
C12 11 0 <0.0001* 36.06 2.066 - 629.3
C14 1 0 NS 3.772 0.1503 - 94.67
C15 6 0 0.0068* 18.14 0.996 - 330.5
C16 5 0 0.016* 15.02 0.8098 - 278.6
C17 8 0 0.0012* 24.82 1.395 - 441.6
C18 3 0 NS 9.165 0.4621 - 181.8

OR = odds ratio; CI = confidence interval; NS = not significant.
*Significant (p<0.05).
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antigen HLA-B8 that was confirmed later by other groups.[19,20] 
Hedfors and Lindström[19] reported that genes HLA-B8/DR3 appear 
to be inherited as a sarcoidosis risk haplotype in whites. The 
haplotype HLA-B8/DR3 in whites is associated with a wide range 
of autoimmune diseases.[21] These earlier studies concentrated 
on HLA antigens of the class I subtype. A  report by Grunewald 
et al.[22] indicated that HLA class I and II genes function together 
with regard to the pathophysiology of sarcoidosis.

HLA-DRB1 was the sarcoidosis-related antigen most commonly 
tested in the class II HLA antigens. The mutation of the HLA-DRB1 

sarcoidosis gene affects both vulnerability and prognosis.[23,24] The 
suspected population risk in the A Case Control Etiologic Study of 
Sarcoidosis (ACCESS) sample was 16% in black and 9% in white 
patients.[23] The HLA-DRB1*1101 allele was related to sarcoidosis in 
both the blacks and the whites (p<0.01). In addition, the ACCESS 
analysis showed that HLA class II alleles may be markers for various 
forms of sarcoidosis, such as DRB1*0401 in blacks and whites for 
eye involvement, DRB3 in blacks for bone marrow involvement, and 
DPB1*0101 in whites for hypercalcaemia.[23] Another strong finding 
across populations was the relationship of the HLA-DQB1*0201 

Table 6. HLA-DR (B1) locus antigen frequencies in the patients with sarcoidosis and the controls
HLA Patients (N=51), n Controls (N=63), n p-value OR 95% CI
DR1 7 12 NS 0.6761 0.2448 - 1.867
DR2 0 8 0.0082* 0.06339 0.003566 - 1.127
DR3 18 20 NS 1.173 0.5365 - 2.563
DR4 5 8 NS 0.7473 0.2286 - 2.442
DR7 4 8 NS 0.5851 0.1656 - 2.067
DR8 5 0 0.0160* 15.02 0.8098 - 278.6
DR10 4 4 NS 1.255 0.2979 - 5.289
DR11 25 9 <0.0001* 5.769 2.359 - 14.11
DR12 5 10 NS 0.5761 0.1835 - 1.809
DR13 9 20 NS 0.4607 0.1883 - 1.127
DR14 7 4 NS 2.347 0.6464 - 8.519
DR15 12 11 NS 1.455 0.581 - 3.641
DR16 1 1 NS 1.24 0.0756 - 20.34
OR = odds ratio; CI = confidence interval; NS = not significant.
*Significant (p<0.05).

Table 7. The HLA-DQ (B1) locus antigen frequencies in the patients with sarcoidosis and in the control group
HLA Patients (N=51), n Controls (N=63), n p-value OR 95% CI
DQ2 11 17 NS 0.7441 0.3121 - 1.774
DQ3 29 19 0.0047* 3.053 1.41 - 6.61
DQ4 12 6 NS 2.308 0.7916 - 6.727
DQ5 23 22 NS 1.531 0.7182 - 3.263
DQ6 27 26 NS 1.601 0.7605 - 3.37

OR = odds ratio; CI = confidence interval; NS = not significant.
*Significant (p<0.05).

Table 8. Summary of the significant differences in class I and class II locus antigen frequencies in the patients with sarcoidosis and 
the controls
HLA Patients (N=51), n Controls (N=63), n p-value OR 95% CI
A9 0 12 0.0005* 0.04 0.002305 - 0.6941
A28 0 10 0.0052* 0.05871 0.003358 - 1.027
B12 0 18 <0.0001* 0.02283 0.001336 - 0.3902
B15 17 3 0.0001* 10.0 2.731 - 36.61
B17 0 9 0.0041* 0.0557 0.003158 - 0.9823
C4 12 3 0.0045* 6.154 1.631 - 23.23
C7 27 15 0.0031* 3.45 1.548 - 7.689
C12 11 0 <0.0001* 36.06 2.066 - 629.3
C15 6 0 0.0068* 18.14 0.996 - 330.5
C16 5 0 0.0160* 15.02 0.8098 - 278.6
C17 8 0 0.0012* 24.82 1.395 - 441.6
DQ3 29 19 0.0047* 3.053 1.41 - 6.61
DR2 0 8 0.0082* 0.06339 0.003566 - 1.127
DR8 5 0 0.0160* 15.02 0.8098 - 278.6
DR11 25 9 <0.0001* 5.769 2.359 - 14.11
OR = odds ratio; CI = confidence interval; NS = not significant.
*Significant (p<0.05).
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allele with reduced risk of disease progression.[25] The fact that certain 
distinctive class II HLA genes appear to predispose to sarcoidosis is 
firmly endorsed by other reports.[25,26]

Linkage disequilibrium (LD) refers to the non-random association 
of alleles at two or more loci in a general population, which happens 
when alleles at two distinctive loci occur in gametes more frequently 
than expected.[5] LD within the major histocompatibility complex 
(MHC) area restricts the capacity to precisely identify the involved 
HLA genes.[5] HLA-DRB1*03 has been correlated with resolved 
disease and HLA-DRB1*15 with chronic disease, while Grunewald 
et al.[22] suggested that HLA-DQB1*0201 was associated with resolved 
disease and HLA-DQB1*0602 with chronic disease. Determining 
the impact of HLA-DQB1 on sarcoidosis risk can therefore be an 
insurmountable challenge in whites, as well as for the evaluation of 
other genetic effects from the closely associated haplotypes in the 
MHC region. In African American people, the HLA-DRB1/DQB1 
LD is not as robust as it is in Caucasians.[27]

A host of other countries have shown various HLA types to be 
found with increased frequency in sarcoidosis patients. In Japan 
DRw52, in Italy/Czech Republic A1, B8 and DR3, in Denmark 
DRw6, in Scandinavia DR17, in the UK C7 and B8, in African 
Americans A23 and B15, and in Turkey A2, A9, A24, A25, A69, 
B12, B22, B38, B48, DR4 and R14 were found with increased 
frequency.[4-10] In countries where HLA frequencies were decreased 
or absent (protective), these included B12 and DR4 in Italian/
Czech patients, DR3 in Danish patients, and A30, A33 and B17 in 
African Americans. In comparison, in the present study, a negative 
correlation with HLA-A9, A28, B12 (B12 also found in Italian/Czech 
patients), B17 (also found in African American patients) and DR2 
was observed.[4-6,12,18,28-34]

Overall, in the current study, the frequencies of HLA B15 (also 
found in African Americans), C4, C7 (also found in UK patients), 
C12, C15, C16, C17, DQ3, DR8 and DR11 were found to be 
significantly higher in the sarcoidosis patients than in the controls. 
In addition, a statistically significant negative (protective) correlation 
with HLA A9, A28, B12, B17 and DR2 was observed. In the black 
patients with sarcoidosis, the frequencies of HLA B15, C12, C16, C17, 
and DR11 were found to be significantly higher than in the controls. 
In addition, a statistically significant negative (protective) correlation 
with HLA A9, A28 and B12 was observed.

The onset of sarcoidosis depends on genetic predisposition, as well 
as an environmental or occupational exposure to an unknown agent 
or agents, and the disease has considerable clinical heterogeneity.[35,36] 
The difficulties in identifying an HLA association with sarcoidosis 
have been attributed to these factors. Further studies on larger 
patient numbers, with well-defined clinical phenotypes and well-
matched controls, may assist in circumventing these issues. HLA 

alleles were correlated consistently with the disease course, indicating 
that HLA plays a significant role in deciding the disease phenotype. 
In  addition, the contradictory results in HLA connection in 
sarcoidosis vulnerability analysis may be described through variation 
in the phenotype composition of the patient groups studied.

Conclusion
The results of the present study suggest that there is a connection 
between sarcoidosis and HLA in SA, although patient numbers were 
relatively small. Different HLA phenotypes have been associated 
with variations in disease susceptibility, presentation, progression 
and prognosis. It would be interesting to explore the correlation 
of the clinical phenotype with the HLA genotype in our patients. 
This could not be done in the present study because of relatively 
small patient numbers, and because there were different racial 
groups. Nonetheless, certain HLA antigens were higher in frequency 
compared with control groups. These results are consistent with other 
HLA correlation reports. As mentioned above, because HLA antigens 
differ between countries, each country should probably develop 
its own HLA continuum to draw a global map of HLA antigen-
sarcoidosis associations.
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