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Abstract
Objective—To determine the influence of
HLA-DRB*1 genes on susceptibility to
and severity of rheumatoid arthritis (RA)
in patients with late onset compared with
younger onset disease.
Methods—The clinical, biological, and
HLA-DRB1 typing characteristics of two
groups of patients were studied retrospec-
tively. Group 1 consisted of 262 patients
whose disease onset was before or at the
age of 60 (young onset RA (YORA)).
Group 2 included 60 patients whose illness
began after the age of 60 (elderly onset RA
(EORA)).
Results—The shared epitope level was
similarly increased in both groups of
patients compared with normal controls
(195/262 (74%) in group 1 and 43/60 (72%)
in group 2 v 645/1609 (40.1%) in controls).
No diVerences were noted between the two
groups of patients for each separate
disease related allele. In contrast, when
studying all HLA-DRB1*04 RA related
alleles as a group, these alleles were
underrepresented in EORA compared
with YORA (22/60 (37%) v 135/262 (52%);
odds ratio 2.0; 95% confidence interval 1.0
to 3.3). An inverse trend was seen for
HLA-DRB1*01 alleles. There were no dif-
ferences in biological characteristics or
extra-articular manifestations between
the patient groups. The diVerences noted
in radiological evaluation or the number
of prescribed disease modifying antirheu-
matic drugs seemed to be linked with dif-
ferences in disease duration.
Conclusion—HLA-DRB1 RA related alle-
les influence both EORA and YORA.
However, HLA-DRB1*04 RA linked alleles
are not as closely associated with RA in
the elderly as they are in younger patients.
This suggests that the importance of these
genes in the susceptibility to RA may be
lower in elderly patients.
(Ann Rheum Dis 2001;60:531–533)

Rheumatoid arthritis (RA) is one of the most
common autoimmune diseases. Its incidence
peaks at age 35–55 and many patients develop
their first manifestation of RA before the age of
60. However, with the increasing proportion of
elderly people in the general population, late
onset RA is likely to become an increasing
health problem. Many studies have assessed
patterns of joint and systemic involvement, as
well as the clinical course in elderly onset RA
(EORA), but opinions still diVer as to whether
the variations in RA characteristics found give

rise to diVerences in prognosis compared with
younger patients.1–3

Many publications have focused on the
influence of the genetic background on the
clinical presentation of RA. Some HLA-DR
genes seem to be particularly important for
both the susceptibility to and severity of RA
(HLA-DRB1*0101, 0102, 0401, 0404, 0405,
0408, 1001, 1402). All these alleles share a
sequence motif in the third hypervariable
region of the HLA-DRB1 gene, the so-called
“shared epitope”. Only a few authors have
compared potential diVerences between the
immunogenetic background of young onset
RA (YORA) with those of EORA.3–7

We studied the clinical features, genetic
background, treatment, and outcome in a
group of patients with EORA and compared
these findings with those in a group of patients
with RA whose illness began at a younger age.

Material and methods
PATIENTS

Three hundred and twenty two consecutive
patients from a population in southern France
who fulfilled the 1987 American College of
Rheumatology criteria for RA were selected for
this study and followed up at our institution.
They all had radiological and immunogenetic
assessment.

Two groups of French white patients were
selected based on their age at disease onset. In
group 1 (n=262) the disease had begun before
the age of 60 (YORA) and in group 2 (n=60)
after the age of 60 (EORA). The medical
records of these patients were reviewed retro-
spectively. The age at disease onset was defined
as the age of the first joint swelling. The control
group consisted of 1609 healthy blood donors.

CLINICAL, BIOLOGICAL, AND RADIOLOGICAL

ASSESSMENTS

Clinical assessment focused on the presence of
extra-articular manifestations, history of joint
surgery, and drug treatment regimens.

A the time of the study, rheumatoid factor
(RF) status was assessed by laser nephelom-
etry. The presence of antinuclear antibodies
(ANA) was demonstrated by an indirect
fluorescent antibody technique. Radiographs
of the hands, wrists, and feet were assessed by
one observer (JPH), using Larsen’s method.

IMMUNOGENETIC ANALYSIS

Genomic DNA was isolated from peripheral
blood mononuclear cells. HLA-DRB1* geno-
typing was performed on genomic DNA after
polymerase reaction amplification with group-
specific primers using specific oligonucleotides
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as previously described.8 Subtyping for
DRB1*04 and DRB1*01 alleles was carried
out by the polymerase chain reaction with
sequence-specific primers method.9

STATISTICS

Statistical analysis was performed using
BMDP statistical software.10 Fisher’s exact test
or the ÷2 test and the non-parametric Kruskal-
Wallis test or one way analysis of variance was
used for between-group comparisons of quali-
tative and quantitative data, respectively. Odds
ratios with 95% confidence interval were
estimated by the Mantel-Haenszel method.

Results
DEMOGRAPHIC CHARACTERISTICS:
Table 1 gives the patients’ characteristics. The
EORA group had significantly more male
patients, tended to be less rheumatoid factor
(RF) positive, and had significantly shorter
disease duration than patients with YORA. No
diVerence was found for the other clinical and
biological variables.

HLA-DRB1 GENOTYPING

HLA-DRB1 oligotyping disclosed an expected
increased presence of the shared epitope in
both groups of patients as compared with nor-
mal controls (table 2). A DRB1*04 or
DRB1*01 RA associated allele was found in
195/260 (74%) patients in group 1 compared
with 43/60 (72%) in group 2. One hundred
and thirty nine patients in group 1 (53%) and
36 in group 2 (60%) carried a single allele.
Fifty six patients of group 1 (21%) and seven
patients of group 2 (12%) carried two disease
related alleles. None of these diVerences was
significant (table 2). No diVerences in HLA-
DRB1 typing between male and female pa-
tients were found.

There were no significant diVerences be-
tween the two groups of patients in the
distribution of each HLA-DRB1 genotype
(data not shown). However, when studying all
HLA-DRB1*04 RA associated alleles (0401,
0404, 0405, 0408), HLA-DRB1*04 was more
frequently present in the patients with YORA
(135/262 (52%)) than in the patients with
EORA (22/60 (37%); p=0.045) (table 3). An
inverse trend was found for HLA-DRB1*0101
genes that are associated with RA (78/262
(30%) v 22/60 (37%)), but the diVerence
between the groups was not statistically signifi-
cant.

RADIOLOGICAL SCORES

Larsen scores were significantly higher in
patients with YORA than in those with EORA:
53.3 (42.1) v 36.2 (30.1) for hand x rays
(p=0.003) and 19.9 (18.5) v 12.5 (13.2) for
foot radiographs (p=0.0067). However, no dif-
ference in radiological severity was found
between the two groups of patients after
adjustment for disease duration (p=0.23). An
association was found between radiological
severity and HLA-DRB1*04 alleles (p=0.03).

NUMBER OF PRESCRIBED DISEASE MODIFYING

ANTIRHEUMATIC DRUGS

Patients with EORA received significantly
more second line agents and required surgery
more often for joint destruction. However,
these diVerences were eliminated after adjust-
ment for disease duration (data not shown). No
relation was found between the therapeutic
regimen and genetic typing.

Discussion
DiVerences between elderly and earlier onset of
disease have frequently been described, but
there is no consensus on the importance of this
observation.1–3 This study focused on genetic
markers that could distinguish between pa-
tients according to their age at onset of RA.

Clinical characteristics were the same in
both groups of patients except for the percent-
age of women—79% in patients with YORA
and 60% in the EORA group (p<0.01).
Published results on the sex ratio according to
age at disease onset vary. Some authors report
an increase in the proportion of men in the
group with EORA,11 12 whereas others failed to
show any variation, or they found an increase in
the percentage of women in the EORA
groups.2 5 13

No significant diVerence was found in the
presence of rheumatoid nodules or extra-
articular manifestations, or RF positivity be-
tween our two groups of patients, as re-
ported.1 5 13 14 The retrospective design of this

Table 1 Patient characteristics

YORA*
(n=262)

EORA*
(n=60) p Value

Mean (SD) age (years) 53.7 (53.6) 72.4 (5.4)
Mean (SD) age at onset 42.5 (11.5) 66.9 (5.4) <0.00001
Women (%) 207 (79) 36 (60) <0.01
Disease duration (SD) 11.4 (8.9) 5.7 (4.6) <0.0001
Nodules (%) 61 (23) 11 (18) 0.25
Raynaud’s disease (%) 40 (15) 8 (13) 0.85
Sicca syndrome (%) 79 (30) 18 (30) 0.85
EAM* (%) 22 (8) 5 (8) 1
RF* positive (%)† 158 (60) 32 (53) 0.064
Mean (SD) RF titre (IU/ml) 413 (629) 461 (560) 0.9
ANA* positive (%) 54 (21) 14 (23) 1

*YORA = young onset RA; EORA = elderly onset RA; EAM =
extra-articular manifestations; RF = rheumatoid factor; ANA =
antinuclear antibodies.
†>20 IU/ml.

Table 2 Shared epitope frequencies in patients with young onset RA (YORA), elderly
onset RA (EORA), and in controls

YORA (n=262) EORA (n=60) Controls
(n=1609)
No %No (%) OR* (95% CI) No (%) OR* (95% CI)

SE* homozygotes 17 (6) 13.9 (5.9 to 32.5) 2 (3)† 6.9 (1.4 to 33.2) 8 (0.5)
SE heterozygotes 39 (15) 4.4 (2.9 to 6.8) 5 (8)† 2.3 (0.9 to 5.9) 61 (3.8)
SE/DRx 139 (53) 2.0 (1.5 to 2.6) 36 (60)† 2.7 (1.5 to 4.5) 576 (35.8)
DRx/DRx‡ 67 (26) 0.2 (0.1 to 0.3) 17 (28)† 0.3 (0.1 to 0.5) 964 (59.9)

*OR (95% CI) = odds ratio (95% confidence interval) versus controls; SE = shared epitope.
†EORA versus YORA: NS.
‡DRx = any DR gene but RA associated alleles.

Table 3 Frequency of HLA-DRB1*04 RA linked alleles
(0401, 0404, 0405, 0408) and DRB1*01 RA linked
alleles (0101, 0102) in young onset rheumatoid arthritis
(YORA) and elderly onset rheumatoid arthritis (EORA)
subsets. Results are shown as No (%)

YORA
(n=262)

EORA
(n=60)

Odd ratio
(95% CI)

DRB1*04 135 (52) 22 (37) 2.0 (1.0 to 3.3)
DRB1*01 78 (30) 22 (37) 0.7 (0.4 to 1.3)
DRB1*01 or 04 195 (74) 43 (72) 1.1 (0.6 to 2.1)
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study did not allow an acute evaluation of
potential diVerences in radiological damage
between our patients. When adjusted for
disease duration, the radiological severity
seemed to be similar in both groups. Similarly,
no diVerences were found in a recent prospec-
tive study with a median radiological follow up
of 3.6 years.3

In our group, HLA-DRB1 genotyping
showed an increase in the frequency of the
shared epitope in both groups of patients com-
pared with healthy controls. Only a few studies
have investigated the HLA features of elderly
onset RA.3–8 Furthermore, HLA-DRB1* geno-
typing was performed in only one of these pre-
vious studies.6 The influence of genetic factors
in a group with EORA has already been shown
by other authors, who found an increase in the
frequency of risk alleles in their patients
compared with a healthy control group.3 6 The
presence of the shared epitope appears to be
similar in both EORA and YORA groups of
patients.3 6

A study of the frequency of each disease
related allele did not show any diVerences
between our two groups of patients, but the
presence of HLA-DRB1*04 RA linked alleles
was less common in patients with EORA than
in patients with YORA (37% v 52%). An
inverse trend was found for DRB1*01 alleles,
but the diVerence was not significant. There
seemed to be phenotypic diVerences in our
groups according to the age at disease onset.
This diVerence was not detected by van der
Heijde et al or Pease et al when they compared
HLA-DR4 typing of two groups of patients
according to their age at disease onset,3 5 but
these studies were performed with serological
typing and did not permit definite conclusions
because of the possible confusion between risk
and non-risk alleles. Despite the fact that a
Japanese population has a diVerent back-
ground and HLA association, Yukioka et al
using HLA-DRB1 genotyping showed diVer-
ences in some RA linked alleles (DRB1*0101,
0405, 1502) between their two groups of
patients.6 More recently, Bulpitt et al found that
DR4 allele frequencies declined with increas-
ing age of RA onset.7 They noticed that by age
60, the allele frequency was comparable with
that reported for seronegative RA.

Our data, together with the results of these
two recent studies, suggest that HLA-
DRB1*04 RA linked alleles are less strongly

associated with RA in elderly than in young
patients, and that the importance of these
genes in susceptibility to the disease may be
lower in elderly patients.

As HLA-DRB1*04 genes are usually linked
to more severe RA,10 15 our data also suggest
that RA may be more benign in elderly
patients, as already proposed.2 We failed to
confirm this clinical outcome and this point
should be re-evaluated in a prospective study.
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