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SUMMARY Ninety-four patients with rheumatoid arthritis who possessed one or more of the HLA
DR alloantigens 2, 3, or 4 were studied to investigate the genetic influence on disease severity and
prognosis. In those with a disease duration of less than 10 years radiological damage was less in
patients with DR2 than in those without this antigen. When current joint scores were

compared, patients with this antigen had less evidence of disease than patients with DR3 or 4, DR3
patients having the highest scores. The presence of nodules and Sjogren's syndrome were less
common in the DR2 patients. Variability in response to disease modifying drugs according to the
patient's HLA DR antigen status may explain these differences. It is concluded, however, that
possession of HLA DR2 may be an indicator of good prognosis in patients with rheumatoid
arthritis.

It is now well known that rheumatoid arthritis (RA)
is strongly associated with HLA DR4,'-3 though a
recent study suggested that this may be so only in the
seropositive group.4 Whether the severity of disease
is also under genetic control is still unresolved. Thus
high titres of IgM rheumatoid factor and the presence
of nodules, features conventionally associated with
poor prognosis, have been shown to be associated
with DR3,3 while it has been suggested that DR4 may
be a genetic marker predisposing to the production of
IgM rheumatoid factor.4
We decided therefore to investigate the role of

DR2, 3, and 4 in other clinical manifestations of RA
with special reference to radiological and clinical
joint involvement and response to treatment with
sodium aurothiomalate (SAT) or D-penicillamine
(DP). DR2 was included in the study because the
prevalence of this antigen has been shown to be
significantly lower in patients with RA than in
controls.3 I

Patients and methods

Patients. Ninety-four patients with classical or defi-
nite RA6 who were attending the Rheumatology
Outpatient Clinic were chosen for the study. Of
these, 65 had received either sodium aurothiomalate
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or D-penicillamine for a minimum of 9 months.
Thirty-nine were female and 26 male, with a disease
duration of 1-38 years. The other 29 patients repre-
sented a similar group of rhaumatoid patients who
had had gold for less than this period and had to be
excluded in comparison of past and present joint
scores. There were 19 females and 10 males with
disease duration of 1-20 years. Patients were started
on second-line drug treatment because of active and
progressive disease who had failed conventional
therapy of nonsteroidal drugs, local steroid injec-
tions, and physiotherapy. The age of onset was calcu-
lated for all patients and the presence of nodules
noted.
Radiological joint damage. X-ray scores of the

hands and feet within the previous 3 months were
calculated according to the manner described by
Sharp et al.7 Patients were divided into 2 groups with
disease duration of greater or less than 10 years and
further divided into groups of erosive scores of
greater or less than 10.

Keratoconjunctivitis sicca. A Schirmer's test was
performed on the group of 65 patients who had been
on long-term gold or penicillamine, and patients with
a positive or borderline result had an ophthalmologi-
cal examination including a repeat Schirmer's test,
rose Bengal stain, and an examination under a slit-
lamp to conform or exclude the presence of kerato-
conjunctivitis sicca.

Past joint involvement. A score was obtained of
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past joint involvement in the 65 patients by asking
patients which joints had been involved at any stage
in their history, and this was confirmed by reference
to the notes where possible. A total of 47 joints could
have been involved, the metacarpophalangeal joints,
proximal interphalangeal joints, and metatarso-
phalangeal joints being scored separately, and the
sternoclavicular and talocalcaneal joints being
excluded. Other joints scored were the cervical spine
(1), temporomandibular joints (2), shoulders (2),
elbows (2), wrists (2), hips (2), knees (2), ankles (2),
midtarsal (2).

Present joint involvement. Present joint scores
were obtained by examining the patient and carrying
out a conventional Ritchie index.8

Tissue typing. Patients were tissue typed as

described previously by us.39

Assessment of results. All numbers or scores
involved were noted in 3 groups for each antigen in
an effort to exclude influences of mixed antigens in
any differences found. For example, comparisons
could be made between patients possessing DR4 with
all those without this antigen and with all those with
DR4 but not DR2 or 3. Furthermore, some tests
were performed on all 94 patients and others in
only 65, and consequently results are presented as

appropriate.

Results

Distribution ofHLA antigens. The distribution of the
antigens HLA DR2, 3, or 4 (Table 1) cannot be
compared with that in a healthy control group
because we have excluded all patients typed without
these antigens, but the distribution of antigens was
similar to that in a previous study by us.3 Only 9
patients were common to both studies.

Onset of disease. Disease onset was latest (50 yr,
SD 12 5, range 28 to 75 years) in patients with DR4
without DR2 or DR3 and earliest in those with DR2
alone or in combination with DR3 or DR4 (42.9, SD
10 2, range 25 to 66 years). The differences were not
significant (data not shown).

Extra-articular features. Nodules were present in
31 out of 94 patients, 74 2% possessing DR4 (pre-
valence 70 2%), 34 5 % possessing DR3 (prevalence
30.1% ), and only 9 7% possessing DR2 (prevalence
22 3%), a marked reduction in the latter group
(Table 2). If single DR antigen groups were
examined, the findings were the same, only one
patient out of 8 with DR2 antigen having nodules.
There was a similar discrepancy in the presence of

Sjogren's syndrome, which was present in 31 out of
65 patients tested. Only 4 patients with DR2 out of a
total of 16 were affected, half the expected frequency
(X2 = 4 0, p<0 05) (Table 3).

Radiological joint involvement. The x-ray scores
were divided into groups above or below 10 years of
disease duration and more or less than 10 erosions in
order to obtain some conformity within the groups.

Table 2 The presence ofnodules in 94 patients with
rheumatoid arthritis possessing the alloantigens DR4, DR3,
or DR2.

HLA DR Number of Patients with nodules
antigen patients

Seen Expected

DR4 66 23 22
DR3 29 10 9
DR2 21 3* 7

*X' = 4-6, p<0-05.

Table 3 The presence ofSjogren's syndrome in 65 patients
with rheumatoid arthritis possessing the alloantigens DR4,
DR3, or DR2

HLA DR Number of Patients with Sjogren's syndrome
antigen patients

Seen Expected

DR4 44 20 21
DR3 23 8 11
DR2 16 4* 8

*X2 = 4.0, p<Oo5.

Table 1 The distribution ofHLA DR2, 3, or 4 antigens singly orin combination in the 94 patients with rheumatoid arthritis.
The number (percentage) ofpatients in each group is shown. In this and all subsequent Tables the 'expected' number of
patients with a particular manifestation has been calculated from the percentage distribution in all 94 patients studied.

HLA DR antigens

DR4 DR3 DR2

DR4 DR4 DR4 positive DR3 DR3 DR3 positive DR2 DR2 DR2 positive
positive negative without DR2/ positive negative without DR4/ positive negative without DR41

DR3 DR2 DR3

66 28 48 29 65 16 21 73 8
(70-2) (29-8) (51-0) (30-1) (69-0) (17.0) (22-3) (77-7) (8-5)
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There were only 3 patients out of 32 with a disease
duration of greater than 10 years and a score of less
than 10, and all were erosive (Table 4). All 3 were
DR4-positive and one was DR2,4-positive. How-
ever, there is a significant lack of patients in the
DR2-positive group with a disease duration of less
than 10 years and an erosive score of greater than 10
(p< 0 025) and a nonsignificant excess in those with a
score of less than 10 (Table 5).

Table 4 X-ray scores in 32 patients with rheumatoid
arthritis possessing the alloantigens DR4, DR3, or DR2 and
a disease duration ofmore than 10 years. The differences are
not significant

HLA DR X-ray score <10 n =3 X-ray score >10 n =29
antigen

No. of Expected No. of Expected
patients no. patients no.

DR4 3 2 10 20
DR3 0 1 11 9
DR2 1 1 9 7

Table 5 X-ray scores in 62 patients with rheumatoid
arthritis possessing the alloantigens DR4, DR3, or DR2 and
a disease duration of less than 10 years.

HLA DR X-ray score <0 n =26 X-ray score >10 n =36
antigen

No. of Expected No. of Expected
patients no. patients no.

DR4 16 1 8 28 25
DR3 8 8 10 11
DR2 8 6 3* 8

*X2 5-77, p<0O025.
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Fig 1 Present active joint score (Richie index) in 65 patients
with rheumatoid arthritis possessing the alloantigens DR4,
DR3, or DR2 and treated with sodium aurothiomalate or

D-penicillamine for at least 9 months. Ritchie index for the
different groups (mean + SEM): DR4 7 9 + 9 9, DR3 13 4
+ 11 6, and DR2 1 6 + 2-5).

Table 6 Joint scores in 65 patients with rheumatoid arthritis
treated with sodium aurothiomalate or D-penicillamine for at
least 9 months showing the effects ofmixed or single
alloantigens

Total Present joint Total past No. of
group score-Ritchie joint score patients

index

Total group Mean score Mean score n = 65
8+9-8 36+10 6

DR4(4,-) 7+7-9 34*11.2 30
(4,3) 20+ 9-4 45+ 2 5 7

DR3(3,-) 13+11 8 39+60 12
DR2(2,-) 1+1.6 28+11.6 5

(2,3) 3+3*3 34+4-8 4
(2,4) 2+2-0 20±11-8 7

Standard deviation.

Clinical joint involvement. The most interesting
findings were those relating to present joint scores, as
the DR2-positive group appeared to be markedly less
active than the DR3 or DR4 groups, but reaching
significance only against DR3 (p = <0 025) (Fig. 1).
Though a past total joint score relies on memory,

this showed a trend, being highest in the DR3 group,
intermediate in the DR4 group, and lowest in the
DR2 group (Table 6). The number of patients who
had only DR2 or DR3 was very small, but less than
one joint was involved on average in the DR2-
positive (DR3,DR4-negative) group compared with
13 in the DR3-positive (DR2,4-negative) group.
The worst scores were present in the seven patients
who possessed DR3 and DR4, their past score being
45 and present 20 (Table 6).

Discussion

Our results suggest that the presence of HLA DR2,
which has a reduced prevalence in patients with
rheumatoid arthritis,3 5 may be an indicator of less
severe disease and of a better response to second-line
drug therapy. The presence of nodules and Sjogren's
syndrome was less common in this group, their
present joint scores were markedly superior to the
patient with HLA DR3 or 4, and radiographic des-
truction in the first 10 years of disease was also less
severe. This latter result may reflect the present
enthusiasm for treating patients with gold or penicil-
lamine earlier in their disease, so that patients with a
disease duration of greater than 10 years may not
have had the benefit of them in time to slow their
erosive damage. If a protective effect is present, this
may not help beyond the first few years of the disease.

Scherak et al." attempted to compare the inci-
dence of these 3 antigens with severe destruction on
x-ray (Steinbrocker's stage III and IV) and found no
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significant difference, but he did not allow for disease
duration differences and there were only 5 patients
with DR2. We also attempted to find out whether any
one antigen was dominant in its effect on disease
severity, as most patients had combinations of DR2,
3, or 4 antigens, but failed to do so because of the
small number of patients with single HLA DR anti-
gens. Criticisms can be made of the patient popula-
tion we chose to study, which excluded those with
nonerosive or mildly erosive seronegative
rheumatoid arthritis, who may never be treated with
gold or penicillamine, but we wished not only to
accentuate differences by choosing the most active
group of patients but to see whether drug response
has any link with immunogenetic markers.
We feel that there is a suggestion that patients with

HLA DR2 have a milder disease, better prognosis,
and better response to gold or penicillamine. The
results are of special interest because HLA DR2 has
been shown to be a marker of resistance against type
I diabetes'" and HLA DR2 may play a similar role in
rheumatoid arthritis.35 Prospective clinical studies
and studies of families with 2 or more affected mem-
bers are now needed in order to confirm or refute the
trends demonstrated in this paper.

We thank Dr R. Grahame and Dr T. Gibson for allowing us to study
their patients and Mrs J. E. Dunn for her help in the statistical
analyses. The work was financed by a project grant from the Arth-
ritis and Rheumatism Council.
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