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Rheumatoid arthritis (RA) is commonly a severe and
disabling illness associated with a greater risk of premature
mortality1,2. Recognized as a heterogeneous disorder, it may
progress more benignly and respond better to treatment in
certain individuals3. Given the wide diversity of clinical
forms of RA, research has been focused on means of identi-
fying various patient types at early stages and therefore
providing useful tools for prognosis and therapeutic guides. 

A series of clinical and serological factors have been
associated with poorer outcome4, to which an immuno-
genetic study has been added. Several DR4 (*0401, *0404,
*0405, *0408), DR1 (*0101, *0102), DR10 (*1001) and
DR6 alleles (*1402) have been related to greater disease

susceptibility5,6. All these alleles code for a common amino
acid sequence located at position 67-74 of the ß chain in
Class II DR molecules of the major histocompatibility
complex, termed shared epitope (SE). While the association
of these alleles with a susceptibility to develop RA has been
widely confirmed, results from studies regarding their influ-
ence on the severity of disease have not proven uniform7,8. 

Few reports on the role of genetic factors in RA in Latin
American populations are available and their findings are so
far conflicting9,10, although a weak SE association with
susceptibility or disease progression has been documented.

Our aim is to determine the frequency of SE in our popula-
tion of patients with RAand to investigate whether the presence
of these alleles is associated with more aggressive disease.

MATERIALS AND METHODS
Patients. Our study included patients with adult onset RA according to
American College of Rheumatology (ACR) classification criteria (ACR
1987)11, presenting disease duration greater than one year and at least 12
months’ followup. 

Patients were required to reside in Buenos Aires City or Greater Buenos
Aires and be of Latin European descent for at least 3 generations. In order
to cover a wider range of disease severity, cases were included from 2
different health care sources: either a referral center (Instituto de
Rehabilitación Psicofísica) or the private offices of 4 rheumatologists
having similar therapeutic management criteria. 
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In order to complete the protocol, patients were specifically questioned
and their medical records reviewed for demographic data including the
following: age, gender, education (the highest completed cycle was
recorded, either elementary or high school, or college), monthly income
level (US$) of the patient’s family group, and health-care system provider
(either none, public or private). Clinical and laboratory data regarded in the
literature as worse-prognosis indicators were also recorded: extraarticular
manifestations including subcutaneous nodules and/or any other conditions
that may be severe or potentially life-threatening such as scleritis; serositis
and vasculitis documented by radiograph, echocardiogram, electromyo-
gram or biopsy; prolonged steroid use (< 10 mg/day prednisone or equiva-
lent drug for more than one year);  requirement of at least 2 disease
modifying antirheumatic drugs (DMARD) used simultaneously or subse-
quently to control the disease, in adequate doses and during at least 6
months; orthopedic surgery, either arthroplasty or reconstructive surgery;
seropositivity [rheumatoid factor (latex test) > 1/80 on at least 2 occasions;
a titer ≥ 1/320 was arbitrarily considered high]; poor functional class
according to the 1991 ACR classification.

Immunogenetic study. Venous blood samples were collected from all
patients for genetic studies. Whole blood samples were treated with Tris-
EDTA to produce red blood cell lysis. After centrifugation at 3000 rpm, the
supernatant was discarded and the nucleated cell pellet treated with a K
buffer (proteinase K) by the salting out method. Extracted DNA was
precipitated with undiluted ethanol for genetic typing. Exon 2 of the HLA-
DRB1 gene was amplified by polymerase chain reaction (PCR) initially
using generic primers (Biodynamics SRL, Buenos Aires, Argentina). For
HLA-DR subtype typing, specific primers were used and P-labeled
specific sequence probes (SSP) employed for hybridization. Finally,
development was carried out by autoradiography and positive and nega-
tive results were analyzed. PCR analyzed the following variables:
annealing temperature, magnesium concentration, and total number of
cycles until ideal conditions were reached to obtain the specific HLA-DR
portion.

Controls. The control group comprised 202 healthy individuals belonging
to the same geographic area and having the same ethnic background as the
patients with RA. The control group underwent the same procedures as the
RA group. 

Radiological evaluation. Posterior-anterior radiographs of both hands were
taken using a conventional technique. Findings were read by 2 observers
unaware of the patients’ clinical and genetic features. Intra and interob-
server reliability was determined in radiographic sets of 20 patients,
according to the method proposed by Bland and Altman12 (intraclass corre-
lation coefficient [ICC] for intra and interobserver reliability 0.894 and
0.794 respectively).

Larsen’s method was applied for radiographic readings13. A total of 30
joints were assessed (15 in each hand) and compared with a standard radi-
ological set. 

Disease severity was defined on the basis of radiological findings.
Median score of the entire population was determined. The condition was
regarded as severe when the score was above the median, and mild when it
was equal to or below this value. In order to investigate the influence of SE
alleles on disease severity, a group of patients with severe RA was
compared with a group with mild disease. 

Statistical analysis. The chi-square test, with Yates’ correction, or Fisher’s
exact test according to sample number, was used to compare intergroup
frequencies. P values were corrected (Pcorr) for the number of alleles
comparisons, according to the method proposed by Svejaard, et al14. 

The association between DR subtypes, comparing patients and controls,
was expressed as odds ratios (OR). Multivariate stepwise linear regressions
were used to estimate the influence of SE and other covariates on radio-
logical damage. Larsen’s scores were used as dependent variable and
disease duration, sex, rheumatoid factor (RF) status, nodules, prolonged
use of steroids, presence of shared epitope and double dose as independent
variables. Our computer selected variables with p value < 0.05. Correlation

matrix of variables and 95% confidence intervals for ß coefficients were
shown. The statistical package Epistat was used.

RESULTS
Out of 140 patients with RA studied, 123 were women and
the remaining 17 were men. Mean age was 49.9 ± 11.7 years
(range 21-79) and mean disease duration was 9.4 ± 6.3 years
(range 1-37). Most patients were of Caucasian European
descent, mainly Italian and Spanish. The population was
categorized in terms of income level as middle and low
middle class (mean monthly income US$ 759.87 ± 619.31,
range US$ 0-3000). Sixty-three percent of patients belonged
to some kind of health care delivery system, mainly in the
public sector. Fifty-nine percent of patients had finished
only elementary school, while 36.4% had finished high
school or college. Table 1 lists the clinical and demographic
features of the population. Ninety percent of patients were in
Functional Classes I and II. RF was positive in 121 patients
(88.3%), 78 of whom (64%) presented with high titers.
Among extraarticular manifestations, subcutaneous nodules
were observed in 39 patients (27.9%), while scleritis and
serositis were present in 5 and one, respectively, but
vasculitis proved absent. At some time in the course of
disease, 62.1% of the population used steroids for a
prolonged period and 50% required 2 or more DMARD
simultaneously or subsequently in order to control disease.
Methotrexate was the most frequently used drug, in 63.6%
of all cases. Forty-one patients underwent orthopedic
surgery (29.3%), 6 receiving more than one surgical proce-
dure. Median Larsen’s score was 1.19 ± 0.52 (range 0.06-
3.6), representing in practical radiological terms more than
50% of joints in both hands with erosive lesions. 

Immunogenetic Study. Table 2 lists the frequency of HLA-
DR alleles in patients and in controls. DR4 was significantly
more frequent in patients with RA than in controls, and was
observed in 70/140 patients (50%) versus 47/202 controls
(23.27%) (OR 3.25, CI 95% 1.99-5.35 pcorr = 5 × 10-5).
Within DR4, subtypes *0404 and *0401 were the most
commonly found, with a frequency of 37.7 and 29%, respec-
tively. Figure 1 shows the distribution of all DR4 subtypes
studied.

Other SE, such as DR1 and DR6 (*1402) were infre-
quent, and no differences were observed when compared
with controls. Homozygosity was not very frequent: 11
patients were homozygous for DR4, one for DR1, 2 for
DR13, 3 for DR14 and one for DR16. Ninety-seven patients
carry some SE allele, of which 23 have double expression of
SE (double dose). 

DR3 and DR11 exerted a protective effect, with a signif-
icantly higher frequency in controls than in patients with RA
(20.79 and 21.29% vs 6.42 and 9.22%, respectively) (Table
2). The presence of a dominant allele may on occasion bias
results, so we searched for a DR3 and DR11 protective
effect in both groups where patients with DR4 (the dominant
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allele in our population) were excluded. Thus, only DR3
preserved the above protective effect (Table 3). 

Genotype and disease severity. Fifty-two patients had severe
disease (Larsen > 1.19) and compared with 88 patients with
mild disease (Larsen < 1.19). Demographic, socioeconomic,
clinical and therapeutic (treatment with 2 or more DMARD)
variables are shown in Table 4.

No significant differences were found in the distribution
of SE alleles. Fifty-eight patients with mild disease
presented SE alleles versus 39 with severe disease (p = NS).

Table 5 summarizes a stepwise regression analysis of

variables associated with radiological damage. After
adjusting for disease duration, prolonged use of steroids and
presence of RF added significantly to the model.

Although with lower frequency, subtype *1001 alone
was present significantly more frequently in the group with
severe disease: 7 (13.5%) versus 3 (3.4%); OR 4.41, p =
0.03 (Figure 2). 

When we compared clinical and radiological variables
according to the presence of SE, no differences were
observed between patients with negative, positive, or double
dose of these alleles (Table 6).

Table 1. Demographic and clinical variables in 140 Argentine patients with RA.

Variable n %

Mean age                          49.9 ± 11.7 years
Mean disease duration                                       9.4 ± 6.3 years

Female 123 87.9
Male 17 12.1

Health care system
None 51 36.4
Public 75 52.8
Private 15 10.7

Mean monthly income                                   US$ 759.8 ± 619.3
Subcutaneous nodules 39 27.9

Scleritis 5 3.6
Serositis 1 0.7

Positive rheumatoid factor (RF) 121 88.3
High RF titers 78 60.9
Prolonged use of steroids 87 62.1
Requirement of 2 DMARD 70 50
Treatment with methotrexate 89 63.9
Requirement of orthopedic surgery

Reconstructive 33 23.6
Arthroplastic 16 11.4

Median radiological score (Larsen)                                  1.19 ± 0.52

Table 2. Frequency of HLA-DR alleles in 140 Argentine patients with RA.

Patients Controls
DR n Freq, % n Freq, % OR p corr

1 20 14.28 33 16.34 0.8
3* 9 6.42 42 20.79 0.25 0.0005
4** 70 50.0 47 23.27 3.25 5×10–5

7 27 19.15 51 25.25 0.6
8 16 11.35 27 13.37 0.7
9 17 12.06 8 3.96 3.3 0.2
10 10 7.14 5 2.48 2.9
11* 13 9.22 43 21.29 0.3 0.05
12 2 1.42 4 1.98 0.7
13 15 10.64 45 22.28 0.4 0.18
14 27 19.15 19 9.41 2.2 0.13
15 27 19.15 39 19.31 0.8
16 9 6.38 20 9.90 0.5

140 202

*Protective alleles, **disease associated allele. Figure 1. HLA-DR4 subtypes in patients with RA and controls.
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DISCUSSION
Since the first reports on RA association with Class II HLA
genes were published over 2 decades ago, numerous studies
have confirmed this relationship. However, SE frequency
varies markedly according to the population, so much so

that it has been identified in up to 80% of North American
and North European patients with RA, but rarely observed
in African-American and Greek patients15,16. 

Data on Latin American populations are scanty and find-
ings heterogeneous. Such discrepancies are attributable to
dissimilar criteria applied to define disease severity, or to
variations in genetic makeup. In a study on 67 patients of
Puerto Rican descent, Teller et al9 found that although DR4
frequency was higher than in controls, subtypes corre-
sponding to SE were infrequent and mainly expressed as
subtype *0411. In Chilean patients with RA, González et
al10,17-19 failed to find any differences in DR4 or DR1
frequency between patients and controls, perhaps due to the
high prevalence of subtype *0403 in this population.

Table 3. HLA-DR3 and HLA-DR11 protective effect, excluding positive
DR4 patients.

Patients Controls
DR n Freq, % n Freq, % OR p corr

1 15 21.4 29 18.7 1.26
3 5 8.4 34 21.9 0.27 0.01
7 17 24.2 46 29.7 0.74
8 12 17.1 25 16.1 1.05
9 16 22.8 4 2.6 10.9
10 7 10.0 3 1.9 5.54
11* 8 11.4 40 25.8 0.37 0.07
12 2 2.8 4 2.6 1.09
13 11 15.5 40 25.8 0.52
14 17 24.3 18 11.6 2.39
15 17 24.3 34 21.9 1.12
16 6 8.6 17 10.9 0.74

70 155

Table 4. Demographic, clinical and genetic variables associated with
severity in 140 patients with RA.

Variable Mild Severe
n = 88 (%) n = 52 (%)

Median Larsen score 0.81 ± 0.19 1.76 ± 0.54*
Mean age 49 ± 11 52 ± 12
Female 75 (85) 48 (92)

Mean disease duration 7.2 ± 4.5 13 ± 7*
Without health care system 34 (39) 16 (32)

Mean monthly income 796 ± 618 700 ± 622
Subcutaneous nodules 17 (19) 22 (42)*

Prolonged use of steroids 46 (52) 41 (79)*
Use of 2 or more DMARD 39 (44) 31 (60)

Rheumatoid factor 77 (86) 44 (85)
High RF titers 51 (58) 27 (52)

Orthopedic surgery 17 (19) 24 (46)*
Alleles of the shared epitope 58 (66) 39 (75)

Double dose 13 (15) 10 (19)

*p < 0.05

Table 5. Stepwise multiple regression analysis using Larsen scores as
dependent variable.

Variable Coefficient Standard Error 95% CI p

Prolonged use of steroids 0.606 0.111 0.386–0.827 < 0.01
Rheumatoid factor 0.521 0.143 0.237–0.805 < 0.01

Only variables that significantly added to the model are shown.

Table 6. Comparison of clinical and radiological variables according to RA
shared epitope.

RA Shared Epitope
Patients Negative Positive Double Dose

n = 43 (%) n = 97 (%) n = 23 (%)

Sex (F/M) 38/5 85/12 19/4
Mean disease duration (yr) 9.6 ± 7 9.3 ± 6 9.6 ± 5
Subcutaneous nodules n 10 (23) 29 (30) 7 (30)

Scleritis n 2 (5) 3 (3) 1 (4)
Use of steroids n 26 (60) 61 (63) 18 (78)

Use > 2 DMARD n 18 (42) 52 (54) 14 (61)
RF positive n 39 (93) 82 (86) 17 (77)

High RF titers n 26 (68) 52 (56) 11 (57)
Larsen score 1.20 ± 0.6 1.25 ± 0.6 1.26 ± 0.5

Figure 2. Frequency of shared epitope alleles in patients with mild and
severe disease.
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However, specific comparison showed that SE alleles were
significantly more frequent in patients than in controls (54
vs 30%, respectively). The authors also observed that DR9,
not belonging to the SE gene group, was significantly asso-
ciated with RA in this population, though present in only
20% of cases. 

Among Mexican-American patients20, SE alleles were
found in 20 out of 29 cases. However, most alleles were
DR1 rather than DR4. In Argentina, Cerna, et al21 investi-
gated Class II antigens in members of the West Toba, Toba
Pilago, and Mataco Wichi aboriginal communities in
Northeastern Argentina and Southern Brazil. While DR4
prevalence in these populations was 74%, RA prevalence
was 2%, a percentage higher than that reported for
Caucasian populations. On analyzing the frequency of DR4
subtypes, it was observed that the *0417 allele, described
for the first time in these aboriginal populations, was the
most frequent, followed by *0411 and *0404, while DRB1
*1402 also presented high frequency. However, 3 out of 4
patients with RA belonging to these populations had the
subtype *0404, which is one of the SE alleles.

Our study shows that patients with RA were significantly
more positive for DR4 than healthy controls, displaying
*0401 and *0404 as the most common subtypes. This group
is representative of the urban population of Buenos Aires
city and Greater Buenos Aires area, having predominant
European (Italian and Spanish) descent as a result of the
migratory streams flowing into Argentina, where indigenous
ethnic groups are scarce. This was also observed by Vullo,
et al in other provinces of Argentina22. It is hardly
surprising, then, that our present findings are similar to
those reported for other Caucasian populations and different
from the ones observed in most Latin American populations,
which most likely have a distinct genetic background. To
illustrate, González, et al estimated that the Chilean patients
in their study had a genetic makeup consisting of a mixture
of aboriginal population (35-40%) plus Spanish and German
immigration (60-65%). However, it is remarkable that in
northern Italy, a low frequency of SE in patients with RA
may be observed, probably due to a low prevalence of such
alleles in the general population. The most frequent subtype
in this population is *0101 rather than *0401 and *0404 as
observed in our patients23,24. 

Because radiological damage provides the most objective
way to quantify RA severity, we compared a group of
patients presenting severe radiological damage with a group
showing mild damage, but no significant differences were
found in SE distribution. Allele *1001 proved a specific
marker of severe disorder in our population but given its low
frequency, this finding deserves thorough analysis. The
effects of genetic weight may be evident in early stages of
disease but not in later ones. In a group of patients with early
RA not exceeding 2 years’ duration, Eberhart, et al25

observed that those homozygous for DR4 presented a

tendency to radiological changes after 2 years of followup,
but that trend was not sustained after 5 years. Our group of
patients had disease of long duration (mean 9.4 years) and in
practical radiological terms their mean Larsen’s score indi-
cated that over 50% of joints in both hands had erosive
lesions. This may explain the lack of correlation between the
presence of SE and disease severity. However, Higami et
al26 reported that none of the DRB1 alleles correlated with
the presence of erosions at the end of one year of followup
in a group of Japanese patients with recent onset
polyarthritis. Neither did Van Jaarsveld, et al27 find any rela-
tionship between SE and severity in Dutch patients with RA
with less than one year duration. 

As studies including patients with longstanding RA also
show inconsistent results, it seems that disease duration per
se cannot satisfactorily explain such discrepancies8,28.
According to findings reported by Weyand, et al7, subse-
quently confirmed by others, the main factor triggering
more severe disease would be  double dose or homozy-
gosity, basically involving subtypes *0401 and *0404,
rather than the presence of SE. Although our patients more
frequently expressed such subtypes, double dose and
homozygosity were less frequent than reported in other
Caucasians7,8, making it impossible to draw definitive
conclusions. However, this fact could conceivably
contribute to the low frequency of severe extraarticular
manifestations observed in our population. 

In our study, patients with severe or mild disease were
compared as regards treatment with DMARD, so that it
seems most unlikely that this factor exerted any influence on
radiological damage. Prolonged steroid use was signifi-
cantly more frequent in patients with severe disease, as
would be expected. The influence of steroids on radiological
damage is a controversial issue. Though isolated studies
have reported a protective effect on radiological progres-
sion, such effect still awaits general confirmation29. 

Alleles DR3 and DR11 proved significantly more
frequent in the control group, thus explaining their putative
protective effect. In French patients, Combe, et al28 also
observed that DR3 and DR11, as well as DR13 and
DR1501, were more frequent in controls, though the differ-
ence was only significant for DR3, as this allele is rarely
expressed in patients with severe disease. In Mexican-
American patients, on the contrary, DR8 was the allele
exerting the protective effect, while recent reports have
mentioned other alleles, such as *0103, *0402, *1301, and
*130230.  These discrepancies presumably reflect the hetero-
geneity of RA, not only clinical but also genetic. 

As with other Caucasian populations, our patients with
RA presented significantly more positive DR4 frequency
than controls, expressing the SE subtypes *0404 and *0401
in a mostly heterozygous fashion. However, the presence of
these alleles failed to correlate with more severe disease,
with the exception of subtype *1001 which, although infre-
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quent, was significantly more frequent in patients with rele-
vant radiological damage and could be useful to identify
individuals requiring more aggressive treatment at early
disease stages. 
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