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HLA-DRB1 Frequency in Romanian patients with early rheumatoid 
arthritis

Hanzu-Pazara Loredana1, Martinescu Alina2, Suta Maria3

AbStract.
As being the most debated polygenic disease, 
rheumatoid arthritis elicits great interest in the study 
of association with genetic factors in various ethnic 
and racial groups. Some of the HLA-DRB1 alleles 
are encoding shared epitope amino acids that are not 
conferring the same risk in various populations. Our 
study focuses on the evaluation of the distribution of 
HLA-DRB1 alleles in Romanian patients with early 
rheumatoid arthritis, along with controls by using PCR-
SSP method. HLA-DRB1 allele genotyping showed 
statistically significant differences given by a higher 
allele frequency for *04, *01 and *14. Also, in our 
study was observed a lower frequency for *03,*11,*13 
and *15 HLA-DRB1 allele in patients group compared 
with controls, also a high frequency for *0404 and 
*0408 allele, in contrast with *0401 and *0402 which 
were significantly lower in patients than in controls. 
*0403, *0405 and *10 were not associated with early 
rheumatoid arthritis in our group diagnosed according 
with new classification criteria ACR/EULAR 2010. In 
present study we found a negative association of *0402, 
*11 and *13 with early rheumatoid arthritis. Results of 
our study are demonstrating the need of a continuous 
work of allele tracing and associating with rheumatoid 
arthritis, especially in cases early diagnosed in order to 
create sufficient premises for instituting a correct and 
possibly long term remissive treatment.
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Introduction

As being the most frequent chronic disease of 
the world, rheumatoid arthritis has a plurifactorial 
pathogenesis dominated by genetic factors that seem 
to contribute in 40 to 60% of the total risk [1]. A lot 
of genetic factors have been investigated and from 
all, the HLA-DRB1 gene appears clearly connected 
to disease, association that was first suggested over 
30 years ago and elaborated later by Gregersen 
and his colleagues [2]. Several HAL-DRB1 
alleles (DRB1*0101, DRB1*0102, DRB1*0401, 
DRB1*0404, DRB1*0405, DRB1*0408, DRB11001 
and DRB1*1402 encoding the RAA sequence 
of amino acids in 72 to 74 positions in the third 
hypervariable region of the DRβ1 chain (known as 
shared epitope – SE). There have been hundreds of 
studies, including molecular biology techniques, but 
still the association with these alleles remains a huge 
debate because many have demonstrated that each 
allele does not confer the same risk.

Material, method

Thirty five patients diagnosed with early 
rheumatoid arthritis according to new classification 
criteria ACR/EULAR 2010 in Rheumatology 
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department of Central Emergency Hospital, 
Constanta, Romania (2011-2012) were included 
in the study and eighty nine healthy volunteer 
individuals matched by gender, age and ethnic 
origin were allocated for the control group. Genomic 
DNA isolation and HLA-DRB1 genotyping were 
determined in Division of Genetics, Faculty of 
Medicine, “OVIDIUS” University, Constanta during 
2012. Genotyping of HLA-DRB1 as low-resolution 
allele and HLA-DRB1*04 subgroups of allele as high 
resolution were determined by using PCR-SSP kits 
(InnoTrain Diagnostik GmbH, Germany; ProTrans 
produkte GmbH, Germany through BioSupply) 
based on polymerase chain reaction, which enables 
amplification of DNA sequences, followed by sequence 
specific priming in which only the sequence of primer 
is responsible for the specification of the allele that 
has to be identified. Results of molecular detection 
were evaluated in agarose gel electrophoresis under 
UV light. Due to dimension of population groups, 
statistical analysis used chi-square test for evaluation 
of the statistical significance of differences in DRB1 
allele frequencies in patients and in controls. Was 
considered statistically significant a p value of <0.05.

Results 

Demographic characteristics of patients with 
early rheumatoid arthritis diagnosed according to 
new classification criteria ACR/EULAR 2010 (mean 
score: 6.48) are summarized in Table no. I, and 
presented a frequency of HLA-DRB1* heterozygots 
of 31.42% in contrast with the one in controls of 
17.97%. Female/male sex ratio was - 4:1, with 82.86% 
in favor of females. Rheumatoid factor (RF) was 
found positive in 57.14% (a mean value of 95.45UI) 
of patients with early rheumatoid arthritis, and anti-
citrullinated peptide antibodies (ACPs) were positive 
for 45.71% (a mean value of 292.75UI). Biologic 
syndrome of inflammation showed a a mean value 
for erythrocyte sedimentation rate (ESR) of 50.61 +/- 

28.45mm/1h and of 3.58 +/- 3.85 mg/L for C reactive 
protein (CRP).

Table I - Demographic characteristics of patients with 
early rheumatoid arthritis

 Characteristics No. = 35
Age, mean +/- SD (years) 58.6 +/-12.35
Male 6 (17.14%)
Female 29 (82.86%)
Male / female ratio 1:4
ACR/EULAR2010 score (mean) 6.48
RF positive 20 (57.14%)
RF mean +/-SD (UI/mL) 95.45 +/-117.88
ACPs positive 16 (45.71%)
ACPs mean +/-SD (UI/mL) 292.75 +/- 154.31
ESR mean +/-SD (mm/h) 50.61 +/- 28.45
CRP mean +/-SD (mg/L) 3.58 +/- 3.85
*04 heterozygots 11 (31.42%)
(ACP-anti-citrullinated peptide antibodies; ACR/EULAR 

2010-American College of Rheumatology/ European 
League against Rheumatoid Arthritis 2010; CRP- C 

reactive protein; ESR-erythrocyte sedimentation rate; RF-
rheumatoid factor; SD-standard deviation)

Tables II and III show the distribution of 
allele frequencies observed in patients with early 
rheumatoid arthritis and healthy individuals. HLA-
DRB1 allele genotyping showed statistically 
significant differences given by a higher allele 
frequency for *04 (15.71%vs.8.98%; p-0.0101), *01 
(12.85% vs 8.42%; p-0.0296) and *14 (15.71% vs. 
8.42%; p-0.008), all of them being potentially carriers 
of shared epitope (SE) in rheumatoid arthritis group 
in contrast with controls. 

Also, in our study was observed a lower frequency 
for *03(11.42% vs.13.48%; p-0.0009),*11(11.42% 
vs.20.22%; p<0.0001),*13(7.14% vs. 14.60%; 
p<0.0001) and *15(7.14% vs. 12.35%; p-0.0009) 
HLA-DRB1 allele in patients group compared with 
controls. 

Related to overall distribution of allele HLA-
DRB1 potentially containing SE (*01,*04,*10,*14), 
an important frequency was determined in patients 
with early rheumatoid arthritis (38.57% vs. 21.91%; 
p-0.0005).
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 According to the distribution of HLA-
DRB1*04 subgroups, it was registered a high 
frequency for *0404 and *0408 allele (18.18% vs. 
6.25%; p<0.0001), in contrast with *0401 and *0402 
which were significantly lower in patients than in 
controls. *0403 and *0405 subgroup allele were 
slightly decreased in early rheumatoid arthritis group, 
but the differences with controls are not statistically 
significant.

Discussions

In various ethnical or racial groups, the overall 
biogeografical distribution of HLA-DRB1 is very 
different [3,4,6]. An important goal of our study 
comes from the lack of studies on this issue in our 
country. Specifically, the HLA-DRB1 alleles are 
associated with rheumatoid arthritis based on the SE 
hypothesis and, implicitly, they are associated with 
the severity of the disease. Many anterior prospective 
studies enlightened that the highest risk in developing 
aggressive, erosive disease is present in carriers of 
*04 alleles, in contrast with the low risk of carriers 
of *01 allele [5,6,8]. *04 allele was associated with 
rheumatoid arthritis in many populational studies 
according to literature [7,8,10], and specifically 
with DRB1 *0401 and *0404 subgroups. Other 
associations with rheumatoid arthritis are implying 
DRB1*01 in French [7], Latin-Americans [9,10], 
Asians [11,12] and Caucasian’s [13,14], DRB1*09 

Table II - The frequencies of HLA-DRB1 alleles in patients with early rheumatoid arthritis (ERA) and controls

HLA-DRB1
alleles

ERA (2no. = 70) Control (2no. = 178) p value
(<0.05)No. Freq. (%) No. Freq. (%)

*01 9 12.85% 15 8.42% 0.0296
*03 8 11.42% 24 13.48% 0.0009
*04 11 15.71% 16 8.98% 0.0101
*07 5 7.14% 6 3.37% 0.0362
*08 0 0% 2 1.12% -
*10 2 2.85% 2 1.12% 0.1021
*11 8 11.42% 36 20.22% <0.0001
*12 1 1.42% 0 0.00% -
*13 5 7.14% 26 14.60% <0.0001
*14 5 7.14% 6 3.37% 0.0362
*15 5 7.14% 22 12.35% 0.0009
*16 11 15.71% 23 12.92% 0.0087

Main alleles potentially 
containing SE
(sum *01,*04,*10,*14)

27 38.57% 39 21.91% 0.0005

DRB1*04
subgroup

alleles

ERA (no. =11) Control (no. 
= 16) p value

(<0.05)
No. Freq. 

(%) No. Freq. 
(%)

*0401 1 9.09% 3 18.75% 0.0120
*0402 2 18.18% 5 31.25% 0.0070
*0403 1 9.09% 2 12.5% 0.2317
*0404 2 18.18% 1 6.25% <0.0001
*0405 2 18.18% 3 18.75% 0.5637
*0406 0 0 1 6.25% -
*0407 1 9.09% 0 0 -
*0408 2 18.18% 1 6.25% <0.0001

Table III - The frequencies of HLA-DRB1*04 subgroup 
alleles in patients with early rheumatoid arthritis and 

controls
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in Asians [12], Chileans [9], Koreans [15,16] and 
Caucasoid people in Great Britain [3]. The results 
of our study are in accordance with previous reports, 
especially related to Caucasian’s, showing that the 
susceptibility in developing rheumatoid arthritis, in 
our particular study in early forms, is predominately 
associated with *04, *01 and *14 allele. 

The limitation of this study resides in the fact that 
were sub-typed only DRB1*04 allele, having in mind 
that sub-typing also DRB1*01 and *10 allele would 
have offered other subgroups common for shared 
epitope. Still, the study determined a statistically 
significant relationship with allele potentially 
containing shared epitope (as *01,*04,*10,*14) in 
patients with early rheumatoid arthritis.

Moreover, in *04 subgroups that contain 
SE, *0404 and *0408 allele that carry QRRAA 
amino acids in positions 70-74 of β peptide chain 
was significantly associated with early rheumatoid 
arthritis in our study, in net contrast with reports 
from other populations in geographical area like the 
Turkish or Hungarians which associated significantly 
*0401[22,23]. Contrarily, *0402 presented a negative 
association with the disease, in definite accordance 
with scientific literature. *0403, *0405 and *10 were 
not associated with early rheumatoid arthritis in our 
group diagnosed according with new classification 
criteria ACR/EULAR 2010. 

It is poorly understood and investigated the 
protective role of HLA DRB1 allele. Research 
performed on mice showed the importance of 
aspartic acid (D) in 70th position related to protection 
against rheumatoid arthritis [17]. In present study 
we found a negative association of *0402, *11 and 
*13 (which present D amino acid in 70th position 
of β chain) with early rheumatoid arthritis, fact that 
can be considered previously demonstrated, at least 
for *0402, as universal protection against arthritis 
in American Yakima indigenes’ [17], or for *13 in 
Asians [12,15,18], Danish [19], Turkish [13,22], 
Finnish [20] or Caucasians’ [21].

Conclusions

The analysis offered by our study demonstrates 
the association of HLA-DRB1 allele and *04 subgroups 
containing SE and early rheumatoid arthritis cases 
diagnosed according to new classification criteria 
ACR/EULAR 2010.

Results of our study are demonstrating the need 
of a continuous work of allele tracing and associating 
with rheumatoid arthritis, especially in cases early 
diagnosed in order to create sufficient premises for 
instituting a correct and possibly long term remissive 
treatment.
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